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It is a Government institution in which each country is represented 
by delegates. The Institute is composed of a General Assembly and a 
Permanent Committee. 

The Institute, always confining its attention to the international 
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interested, 
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(d) record new diseases of plants which may appear in any part of 
the world, showing the regions infected, the progress of the diseases, and 
il possible, any effective remedies * 
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and credit from every point of view ; collect and publish information 
which might prove of value in the various countries for the organization 
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(/) submit for the approval of the various governments, if necessary, 
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PREFACE 


This index though arranged alphabetically retains the grouping ot 
the subjects used in the International Review . 

Except in the case of the original articles, which are numbered accord¬ 
ing to their pages, the numbers of each subject refer to the paragraphs in 
the International Review. 

The index consists of three parts. one of the original articles, one con¬ 
cerned with Agricultural Intelligence and the last with Plant Diseases. 

In case of errors in the Bulletin with reference to scientific terms and 
the names of authors, it should be noted that the correct spelling can be 
relied upon in the Index 

The Table used for the conversion of the Weights, Measures and Money 
values of the various countries to the Metric System is included. A list 
is also given of the Periodical Publications reviewed by the Bureau. 

This Index was prepared by redacteurs: Dr. Giulio Provenzal and Prof. 
Gmlio Trinchieri, the latter compiled the Index of Plant Diseases. The 
whole was adapted to the English Edition by redactrice Miss M. B Yeo 



I - INDEX OF ORIGINAL ARTICLES 


J uhein-DannfeeX H — Agricultural Accounting Offices in Sweden, page 407 
Larsen OH — Organisation of Agricultural Book-keeping in Denmark, 
page 279 

Mascheroni Ettore, The Rearing of Donkeys and their Crosses with 
Horses m Italy and her Colonies, page 130 


II — AGRICULNURAL INTELLIGENCE 


A) INDEX OF SUBJECTS 


Abaca, 203, 1104 
Abies, see Fir, Spruce 
Abroma fastuosa , 1104 
Abyssinia, see Ethiopia 
Acacia * A latifoha, 432. A longi - 
folia and spp ,432 A decuvrens , 
527. A hornda, 863, 

Acanthosicyos horn da, 865 
Acanthus ilicifohus , 1142 
Aeapu (Mahogany), 773 
Acrosticum timeum , 305 
Actinomyces sp., 1062 
Adiantum flabellaium , 305, 

Adorns aestivalis , 197 
Aeluropus inllosus , 1142 
Aeschynomene cannabina , 203 
Aeschynomene sp., 864 
Africa British East: Wheat Hybri¬ 
disation and Selection, 733 


Africa French West Agricultural 
and Industrial Consultative Com¬ 
mittees, 159 Mules, 22S Kapok, 
321 Cultivation of the Oil Palm, 
Yield and Export of the Palm 
Kernels and Oils, 423, 424 Cotton 
Growing, 522 Stock Rearing, 511. 
Forests of the Ivory Coast and 
Gabon, 666 The Exploitation of 
the Oil Palm {Elams gumeensis) 
on the Ivorp Coast, 86g Improved 
Methods of Cultivating the Ground¬ 
nut in Senegal, 870 The Impro¬ 
vement of West African Varie¬ 
ties of Rubber, 872 Forests, 1128, 
Africa North Production of Vines 
Grafted on American Plants, 43 ° 
Ostrich Breeding,' 448 The Culti¬ 
vation of Cotton, 522, Flax Culti- 
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vation tjoz. See Algeria, Morocco, 
Tunisia, etc. 

Africa South Goat and Sheep Rear¬ 
ing, 233* Production of Farmyard 
Manure, 298 The “ Uba ” Variety 
of Sugar Cane, 326 Cattle Fat¬ 
tening Experiments, 777 Fodder 
Trees and Shrubs for South Africa, 
S65 Cultivation of Rice m 
Southern Rhodesia, 1093 
Agave Exportation of Henequen 
from Yucatan, 132 Agave Cantula 
Roxb ,187 Analyses of Agave Can¬ 
tata Leaves, 203 Agave sp , 432. 
See also Sisal 

Agricultural Book-Keeping, see Rural 
Economy 

Agricultural Education: Sugar-mak¬ 
ing Schools in Canada, 160 Agri¬ 
cultural Education in Belgium, 
713. The ff Ecoie Superieure ” 
of Rural Engineering m Paris, 
S30. 

Agricultural Improvements: Elec¬ 
trical and Soil Improvement in 
Italy, 295 Means whereby Soil 
Erosion may Be Prevented in Old 
Plantations, 328 Experiments 
on the Improvement of Peaty 
Soils by means of Sand, m Den¬ 
mark, 391. 

Agricultural Institutions: Agricul¬ 
tural and Industrial Consultative 
Committees in French West Africa, 
159. Ecoie Supeneure of Rural 
Engineering in Paris, S30 
Agrostemma Gzthago, 197. 
Ahitrombilahy, Chrysopogon sp , 971 
A ilanthus glanduhsa, 432 
Albania: Pig Diseases, and Rearing, 
99 

Atbizzia occzdmtahs, 864, 

Alcedo spp., 350* 

Alcohol, see Distillery. 

Alder: Percentage Distribution in 
Adana Vilayet, Turkey, 62 
Aleurites spp., 254. 

Aleurone, 189, 


Alfalfa, see Lucerne. 

Algeria' Sugar-beet Growing, 208. 
Goat and Sheep Rearing, 233 Pro¬ 
duction and Distribution of Al¬ 
gerian Phosphates, 393 Tobacco 
Growing, 429. Papilionaceae m 
the Mostaganem Sands, 501 Cam¬ 
phor Tree, 982. 

Almond Tree Cultivation in Indo- 
China and S. China, 760. Pollin¬ 
ation Experiments with the Al¬ 
mond m California, 1087. 
Alopecurus agvestis, 197. Alopecurus 
sp, 342. 

Alsicarpus, 864 
Althaea officinalis , 211 
Analysis of Agricultural Pro¬ 
ducts Composition of c< Ultra 
Clay ” of Certain Soils and Com¬ 
position of Soil Extracts, 12. Re¬ 
search on the Reaction of Soils, 
13 Formation of Soluble Matters 
in Virgin and Cultivated Soils Es¬ 
timated by Means of Lowering the 
Freezing Point, 14. Chemical Re¬ 
search on Land Treated in Dif¬ 
ferent Ways in Denmark, 16 Che¬ 
mical Composition of Coconut 
Globulin and Coconut Cake, 79. 
Composition of the Wheat Kernel 
ad of the Commercial Wheat Germ 
Meal, 157. Composition of Farm¬ 
yard and Liquid Manure of Dif¬ 
ferent Origin, 179 Analysis of 
Some Organic Manures, 182. The 
Composition of Cereal Grains, 189. 
Investigations on Wheat Siftings, 
197. The Composition of Greek 
Rice, 198 A Study on Rice from 
the Cameroons, 199. Composition 
of the Johnson Grass Hay {Sor¬ 
ghum halepense), 202. Analysis 
of Agave Cantata Leaves, 203 
Percentage Composition of Various 
Cattle Foods, 223. Chemical Com¬ 
position of Grape Juice, 251, 690. 
An Analytical Study of Spanish 
Olive Oil, 253 Composition of 
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Flours of Various Percentages, 284, 
The Analysis of the Sardinian 
Guanos, 297 The Analysis of the 
“ Uba ” Cane Sugar Juice, 326. 
The Analysis of Glutmated Maize 
Grain and Bran, 340. An Analysis 
of Foods for Dairy Cattle, 344 
Analysis of Atrnam Teas, 427 
On Tageies amsata n sp, a Source 
of Essential Oil, 428 Analysis of 
Powdered Apple Refuse or Apple 
Cake, 442 Analysis of ' f Broom 
Millet ” Ash, 499 Contribution 
to the Study of the Immediate 
Composition of Maize Seeds in 
Italy, 502 Wines' Analysis, 578, 
579, 580, 581, 582 The Chemical 
Composition of the " Ye Gome ” 
Oil, 584 Average of the Consti¬ 
tuents of the ^ Milk of Various 
Breeds of Cattle, 670. Teas', 
Analysis of, 671* On the Nitrogen¬ 
ous Content of Certain Cambodian 
Maniocs, 746 Percentage Compo¬ 
sition of the A triplex semibaccata i 
749. Composition of Various Sil¬ 
age Crops, 750 The " Betratra ” 
a New Oil Plant of Madagascar, 
753 Composition of the Bulbs 
of Mus can comosum and Hya - 
cmthus cihatus 795 Contribu¬ 
tions to the Microscopic Detection 
of Plant Substances that can be 
used in, the Adulteration of Certain 
Articles of Food, or as their Sub¬ 
stitutes, 798 An Analysis of Three 
Samples of Sewage Sludges, 843. 
Analysis of the Colas Nuts, 875 
Analysis of some Weeds used as 
Forage, 886 Composition of the 
Milk of the Moroccan Cows, 893 
Analysis of Poppy Seed Cake, 
887, Chemical Analysis of the 
Carob Bean, 955. Chemical Com¬ 
position of Darso and Sorghum, 
Compared, 966. Analysis of Six 
Varieties of Dried Manioc, Tubers, 
968.- Average Composition of the 


Fruit of Piihecolobium Saman 9 
970 Analysis of the Grey Soil 
of Cochin-China, 978 Analysis 
of the Cmcona Bark from Came- 
toons, 986 Sunflower and Maize 
Silage Composition, 1008 De¬ 
tection of Cider in Wine, 1024 
Maize Sugar Analysis, 1028 De¬ 
tection of Tea Oil m Olive Oil 
1029 Research on the Sewage 
Water of Milan, 1034, Percentage 
Composition of Sesbania sencea , 
1066 Studies m the Chemistry 
of Sugar Cane, 1068 Analysis 
of Desmodium letocarpum , 1097 

Oil and Cake from Tobacco Seeds, 
their Composition, 1107 The 
Chemical Examination of Three 
Species of Larkspurs, 1132 Com¬ 
position of Italian Rice Straw 
Air-dried, 1141 Composition of 
Dried Willow Reaves and of Some 
Hays, 1143. Percentage Compo¬ 
sition of Silkworm Dejecta, 1143. 
Method of Determining Chlorine 
Content in Sugar Cane J uice, 
1174 

Anaplasmosis, 220. 

Anatomy and Physiology of Live 
Stock Metabolism Studies on Swi¬ 
ne, 76 The Mineral Metabolism 
of the Milch Cow, 440. Contribu¬ 
tion to the Physiology of Calcium 
and Phosphorus Metabolism in Re¬ 
lation to Secretion, 441 Main¬ 
tenance and Reproduction with 
a Diet of Grains and Grain Pro 
ducts, 545 Variations and Mode 
of Secietion of Milk Solids, 670. 
Biochemical Changes in the Flesh 
of Beef Animals Receiving In¬ 
sufficient Nourishment, 1140 See 
also Feeding of Live Stock and 
Breeding. 

Andira anihelmintica and A * specta- 
bihs t 773. 

Andropogon furcatus, 342. A . inter- 
medtuSy 971 - A, rufus , 971. 
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Angelim axnargoso {Andiva anthel- 
m i n U ca Mart 773 

Angelmi pedra ^Andira spec tab ihs 
Said Gam ,, 773 
Angico [P’ptadewa ngtda !, 773 
Angola Cultivation of the Oil Palm, 
Production and Export of Kernels 
and Oil, 423 

A nappies ,»iacuJtpeit ms, 1 
A user cintrevs, 350 
Ahti'tnea petal \ 787. 

Ants As Enemies of Bees and 
Hives, 453. 

Apples' On the Sugar Content of 
Cider Apples 59 Bud Selection 
and Selection of Seed for Propaga¬ 
tion, 195 Industrial Utilisation 
in Italy, 442 Cultivation in In- 
do-China, 760 Comparative Table 
of Valuation of a Cider Apple- 
Tree according to Three Different 
Methods, 7S8. Ripening as Mo¬ 
dified by Extreme Temperatures, 
954 The Origin of the Cider Ap¬ 
ples Cultivated in Normandy and 
Brittany, 9S8 Wild Apples at 
Tran-Nhxk, Taos, 9S9 Partheno- 
carpy in the Apple-Tree, 990 
Analysis of an Apple Must, 1024 
Apricot Resistance of Flower Buds 
and Flowers of the Apncol to 
Tow Temperatures in New Mexico, 
t x Cultivation m Indo-China, 
760 Observations on the Apri¬ 
cot and Some Other Trees of 
Eastern Morocco, 991. 

Ara$a pyranga, 773 
Axariha amarello {CenUolobium w- 
businm Mart), 773* 

Arariba rosa {Pmckneya rubescens 

Fr. AD.), 773 

Araucaria bmsihemis, 773, 

Amuna, iSS, 

Arbutus: Percentage Distribution in 
Adana Vilayet, Turkey, 62 
Ardea spp., 350 
Ardeola spp., 350 
Ardefta spp., 350 


Argentine * Goat and Sheep Rearing, 
233 The Common Human Flea 
as a Parasite of Pigs, 336 
Aroeira iSchmus Aroeira L), 773 
Aromatic Plants On Tagetes amsata 
n sp, a Source of Essential Oil, 
428 The Aromatic Plants of Mo¬ 
rocco, 1115 

Arrowhead Sa gif fan a sag 1 it a efoh a, 

7 5 $ 

Arte,msia spp, 1x15 
Artichoke Cultivation m Italy, 653 
At undo Donax, 432, 758. 
Ash-Coloured Crane, Grus anti gone, 
350 

Ash-coloured Heron, Ardea cmevect , 
35o 

Asparagus Cultivation in Italy, 653. 
Asphodel New Variety Produced 
by Action of Marine Climate, 719 
Aspi&ospevma, 773. 

Asses The Rearing of Donkeys and 
their Crosses with Horses 111 Italy 
and her Colonies, page 129 Breed¬ 
ing m Syria, 225 Production of 
Farmyard Manure m the Union of 
South Africa, 298 Breeding in 
Calabria, 550. 

Aster fihfoh us, 865. 

Astragalus mollissunus , 996 
Ashonutm fraxmifohum , 773 
A triplex semibaccata, 749 A triplex 
spp , 865 

Aiialea Cohitnc , 828 
Aubergine Grafting, on Sol (mum 
Schoeubvnnnense , 654 
Australia Cotton Cultivation, 41 
The Control of Parasitic Flies on 
Sheep, 73 Sheep Rearing, 233 Aus¬ 
tralian Wheat Varieties obtained 
by Hybridisation and Selection, 
311, 312 Viticulture m the State 
of Victoria, 333 Australian Fo¬ 
rests, 112S 

Australian Saltbush, A triplex s&mz- 
hacmia , 749, 865. 

Austria Goat and Sheep Rearing, 
233 On Experimental .Cultivation 
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of Foreign Trees 772 Cattle Breed¬ 
ing and Milk Production, 1151. 
Eggs and Poultry Exported to 
England 111 1913 and 1919, 1159 
Sericulture, 1165 
Avena fatua and A saliva , 197 
Avtcenma officinal?$, 1142 

■* 

BACCH4RJS PTERONIOIDES: As a PoiS- 
onous Plant for Five Stock m 
the South West, U S A , 1130 
Bacillus hipolans smsepticus , 21S 

Bacteriology and Microbiology Bac¬ 
teriology of Egg Powders, 287 
The Action of Radium Emanation 
on the Vitammes of Yeast, 938 
Balanites aegypiiaca , 49 
Bamboo Method of Working Bam¬ 
boos, 66 Yield in Cellulose, 799 
Banana * Cultivation and Trade in 
the Canary Islands, 655. 

Barbattmao {Siryfiknodendron Bar- 
bail mao Mart ), 773 
Bant, Leersta hexandra, 864 
Barley Quantities of Nitrogen, Phos¬ 
phoric Acid and Potash Removed 
from the Soil by Crops in Scandi¬ 
navia, 179 Observations 011 the He- 
ledity of Characters in Denmark, 
193 Hoideum vnlgare , 197 Resis¬ 
tance to Alkalis, 30S Improve¬ 
ment by Selection 111 Ireland, 
409 Experiments in Sowing Bar¬ 
ley, made from 1909 to 1915 in 
Denmark, 521 Yield per Hectare 
m Alsace-Lorraine, 710 A Che¬ 
mical Correlation between High 
and Low Tempeiature upon Growth 
of Barley, 1072 
Barometer, 305 

Basic Slags, see Manures, Phosphatic 
Bat, Guano • 297 

Bay Tree Percentage Distribution 
, in Adana Vilayet, Turkey 62 
Beans , Quantities of Nitrogen, Phos¬ 
phoric Acid and Potash Removed 
from the Soil by the Crops in Scan¬ 
dinavia, 179* Percentage Compo¬ 


sition of Bean Pods, 223 Relative 
Resistance of Various Crops to 
Alkali, 308 Crosses between 
French Chevner Bean with Green 
Seeds and Other Varieties, 316 
Cross-Pollination Between Peas and 
Beans, 31S Seed Suney Report 
1919 in Canada, 518 Hereditary 
Factors m Wild Hybrid of Pha- 
seohts e vegans, ioSo Heredity 
of the Colour of Hilum of the Seed 
of Via a Faha, 1083 

Bed-bug, 6 

Beech The Forests of the Grand 
Duchy of Luxemburg, 61 Pei- 
centage Distribution in Adana Vi¬ 
layet, Turkey", 62 The Forests 
of Greece, 214, 

Bee-Keeping An Asclepiad of the 
Genus Aranpa Dangerous to Bee, 

1 SB Bee-Keeping and Honey Pro¬ 
duction 111 the United States, 239 
A Possible Explanation of the Sex 
Question m Bees, 240. Observations 
on the Formation of Sex m Bees, 
351 Photic Reactions of Honey 
Bee, 352 Trials of a System Con¬ 
sisting in Keeping Two Queens m 
Each Hive, 44a Sizes of Frames 
for Hives, 450 The Boulonnaise 
Hive, with P Chxris Frames, 451 
To Preserve the Frames from Moth, 
452 Ants as Enemies of Bees 
and Hives, 453 Bee-Keeping in 
Morocco, 565 Bee-Keeping as a 
Source of Profit to the French 
Tropical Colonies, 566 Alumi¬ 
nium Honeycombs, 679 Bee- 
Keeping in Corsica, 782 In Ma¬ 
cedonia and Chalets, 78 3, In 
Ethiopia, 784 Standard External 
Measurements and Rigidity of 
Bee-Hive Frames, 785 Bee-Keep¬ 
ing in Isolated Hives, 899* Bee- 
Keeping in the Grand-Duchy of 
Luxemburg, 1167. 

Beet * Percentage Composition of 
Dned Pulps, 223 Seed Survey 
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Report In 1919 Canada, 518 Vi¬ 
tality ot Beet Seed in the Soil, 
1109 Seed Production during 
the First Tear, mo See also 
Sugar Beet. 

Beggarweed, De$**m&iuni iorhiosum, 

1097 

Belgian Congo Cotton Cultivation, 
45 The Palm Oil Cultivation * 
Production and Export of Kernels 
and Oils, 423 The Mango an the 
Belgian Congo, 762 Domestica¬ 
tion of the African Elephant, 902 
“ Horse Sickness 1 \ 998 Cocoa Pro¬ 
duction, 1114 Forests, 1128 

Belgium Scots Pine of Belgian 
Origin, 64, Goat and Sheep Rear¬ 
ing, 233. The Nitrate of Soda 
Situation, 395 Planting Trees 
on Waste Heaps, Abandoned Quar¬ 
ries and Land in Belgium, 535 
Experiments on the Topping of 
Resinous Trees, 538, Belgian Colt, 
555 Competition for the Recon¬ 
struction of Farms, 689 Agricul¬ 
tural Education, 713 

Belladonna Cultivation in the Royal 
Botamc Gardens, Naples, Italy, 
211 

Beriberi and Deficiency Diseases, 
481. 

Bermuda Grass, Cynodon Dactylon, 
34 2 

Bevtholeha excelsa , 539. 

Betratra, 753. 

Btdens sp * Furnishing Nectar, 239, 

Btfora radians, 197. 

Birch: Percentage Distribution in 
Adana Vilayet, Turkey, 62. 

Bittern, GorsacJuus melanaphus, 350. 

Black Bittern, Ardetta flavicollis, 350. 

Black Cormorant, Phatacrocorax carbo, 

Black-hooded, White-necked King¬ 
fisher, Mnkmoha pileata, 350* 

Black Rook, Corone insolens, 350* 

Blue Grass, Poa pmiensis , 232, 300, 
34 ^ 5 *$' 


Bluestem, A ndropogon furcatus , 342. 

Blmnea balsannfera, 1030 

Bouibax buonopozense var Vmlletn, 
422 

Botany, Agricultural Structure of 
the Grasses of IT 8 A , 186, 
Agave Cantata {=- A Cantula 
Roxb ) from the Botanical Point of 
View. Origin, Distinction from 
Agave amencana , Synonomy, 187 
An Asclepiad of the Genus Arcinjta 
Dangerous to the Insect that En¬ 
sures its Polkmsation, 1S8 The 
Influence of Fertilisers on the 
Botanical Composition of Pastures, 
in the United States, 300. 
Factors Influencing Vegetation in 
Hot Climates, 304. Folk-lore 
and Use Made of Ferns, 305- 
Correlation between the Resist¬ 
ance of the Plant to Tow Tempera¬ 
tures and the Concentration of 
the Cell Sap, 398 Papikonaceae 
in the Mostaganem Sands, Algeria, 
501 Resources of the Corsican 
Flora, 7S2. Ectotrophic Mycorhi- 
zal Connections between Boleti- 
neae and Certain Trees, 952. Cer¬ 
tain Relationships between the 
Flowers and Fruits of the Demon, 
953 See also Chemistry and Plant 
Physiology 

Bouteloua ohgosmchya , 342 

Brachychiion dwersifolmm , 432 

Branched Bur-Reed {Spargamuni ra~ 
mosum), 758 

Brazil Selection Studies at the Phy- 
totechnic Station of Gayerovo, 
28 French Cattle in Brazil, 83 
Brazilian Cocoa, 210 Goat and 
Sheep Rearing, 233 Spirochaetosis 
by the Tick Margaropus austrahs , 
437 The Problem of Drought in 
the North-East Region, 495 The 
Para Chestnut, or Brazil Nut, 539 
The <f Narque " (Dried Meat) In¬ 
dustry, 590 Agriculture and the 
Measures Relating to it in the Re- 



port of the President of the Bra¬ 
zilian Republic. 709 Production 
of Raw Cocoa from 1912 to 1917, 

1114 Untouched Forests, 1128 

Bread-Making Role of Bean Flour 
m Bread-Making, 459 Nutritive 
Efficiency of Bread Protein, 612 
Milling and Baking Value of Sprout¬ 
ed Wheat, 693 The Use of Milk 
Powder in Bread-Making, 796 

Breeding of Five Stock The Anti- 
malanal Role of Domestic Cattle, 

1 Colour Inheritance in Mammals, 
81 Results of Crossing the Zebu 
with European and Australian 
Cattle m British and Dutch India, 

224 Domestic Animals in Syria, 

225 Distribution of High Class 

Breeding Stock by the Government 
in Saskatchewan, Canada, from 
1913-1S, 226 Genetic Studies 

in Poultry, 343, 349 Maintenance 
and Reproduction with a Diet of 
Grams and Grain Products, 545 
A Possible Market for Normandy 
Live Stock an the Export of Breed¬ 
ing Animals, 549 Stock Breeding 
m Calabria, 550 Stock Rearing 
m French West Africa, 551 Cattle 
Fattenmg Experiments in South 
Africa, 777 Stock Breeding in Up¬ 
per Mesopotamia, 826 Normandy 
Herdbook, SS8 Herdbooks, 889. 
Cattle Breeding in China, 890 
Sexual Neutralisation obtained by 
Means of Orchilytic and Ovario- 
lytic Serums, 1146 Researches on 
Inheritance of Coat Colour in 
Horses in Denmaik, 1147. Contri¬ 
bution of Genetics to the Practical 
Breeding of Dairy Cattle, 1148. 
The Relative Importance of Here¬ 
dity and Environment in Deter- 

" mining the Piebald Pathern of 
Guinea Pigs, 1149 

Brewing, The Use of Rice, 1026 

Broom, 204, 987* 

Brown Heron* Ardea purpurea, 350. 


Brugmem spp , 871 
Bubuleus coroMandits, 350 
Buckwheat Percentage Composition 
of the Buckwheat Thirds, and 
Bran, 223 Furnishing Nectar, 239 
Resistance to Alkali, 308 Green 
Ensilaged Forage Composition., 750. 
Buffaloes Breeding m Calabria, 550 
Buffalo Grass, BvcUoe dacirlo^des, 
34 2 

Buffalo Heron, Bui ideas coromanaus 
350 . 

Building, Farm Silo Construction, 
573 French Types of Farm Build¬ 
ings, 6S8 Royal Prize for a Compe¬ 
tition for the Reconstruction of 
Farms in Belgium, 689 Construc¬ 
tion and Fire Protection of Cotton 
Warehouses, 1022 

Bulgaria Goat and Sheep Rearing, 
233 The Breeding of " Katncxk ,s 
Pigs in Eastern Bulgaria, 234 
Wheat Selection, 8 52 
Bupleurum protractmn , 197. 

Burao, 216 
Buranhen, 773 

Bush Sickness Curative Treatment 
by Iron Salts, 221. 

Buiortdes yavamca, 350 
Butter * Quantities of Butter Made 
in United States from 1909 to 
1918, 360 Losses m Butter- 

Making, 463 
Buttom, 207 

Cabbage * Availability of Carbohy¬ 
drates, 485 Seed Survey Report 
1919 in Canada, 518 Cultivation 
m Italy, 653 
Cabtalea Ganger a mi, 773 
Cacao Selection and Production at 
Surinam, 33 Brazilian Cocoa, 
210 Cacao Husks, 2x7 The Ca¬ 
cao Industry in the Gold Coast and 
m the French Colonies and in the 
Former German Equatorial Africa, 
647 Preparation of Cacao, 735 
Cocoa Production m the British 



— 14 


Empire and Other Countries, 1114 

Catsciip J t »ith*tiocaspi*, 425 Cac~ 
sal?'*:* spp, 773 

Gstja t 1 '*S i**dtCt f S, 633 

Cakes Coconut Cake 79 Percentage 
Composition of \'anous Cakes, 223 
Apple Cake or Pondered Apple 
Refuse, 442 Castor Cake as a 
Cattle Pood, £>73 The Composi¬ 
tion of Betratra Cake Used as 
a Fertiliser, 733 The Toxic Ef- 
rect of Peanut Cakes containing 
Small Quantities of Castor Seeds, 
774 The Use of Poppy Seed Cake 
as a Cattle Food and Its Effect on 
Yield of Milk and Composition of 
Butter, 8S7 Composition and Food 
Value of Tobacco Oil Cake, 1107 
C&ktos?*s eptgeies , 758 
Calcium Sulphate Stimulating Ef¬ 
fect, 177 See also Gypsum 
Cambuhy preto, 773 
Camel Breeding Camels, m Syria, 
223 Treatment of Surra in Camels 
by Intravenous Injections of Tar¬ 
tar Emetic, 1004, Training Camels, 
1018 Castration of the Camel, 
loro Studies on 44 Debab A 1139 
t a mea the if era, 413 
Camehna saliva, 197, 

Cameroons A Study on Rice from 
Camerooxis, 199* Cultivation of 
Oil Palm Production and Exports 
of Kernels and Oil, 423 Production 
of Cocoa 1114 

Camomile Cultivation in Anjou, 
France, 756. 

Camphor : Camphor in Formosa, 51. 
Eftect of Removing the Pulp of 
Camphor Seeds on their Germina¬ 
tion and on the Development of 
the Plant, 420, Experiments on 
Growing Camphor, 528 Italian 
Camphor, 646 The Camphor Tree 
m Algeria and on the Mediterranean 
Coast, 982 

’Csmada; Transmission of Dwarf Cha- 
i > rafter m Marquis Wheat, 30. Pois- 

‘ Y 1 1 


oiling of Calves by Ins, 67 Sugar 
Making School, 1O0 Distribution 
of High-Class Breeding Stock by the 
Government, 220 Sheep Rearing, 
233 The Maple Sugar Industry 
111 the Pro\ mce of Quebec, 252 
Seed Survey Report 1919, 518 

Canadian Railways and Agricul¬ 
tural Development, 697 Relation 
of the ^Weather to the Yield 
of Spring ^ Wheat in Man¬ 
itoba, 836 . The Canadian Govern¬ 
ment Seed Purchasing Commission, 
860 Agricultural Book-Keeping 
in Canada, 908 Canadian Fores¬ 
try, xi 28 Sheep Raisnrg m 
Ontario, 1155 Eggs and Poultry 
Exports to England from Canada, 
111 19x3 and 1919, 1150- Grape 
Storage Tests, 1182 
Canary^ Islands Potato Cultivation, 
40 Banana Cultivation 653, 
Canella Capitao Mor (Nectandra my - 
nantha Mei&s), 773 
Canella parda, 773 

Canella preto (SeUandra mollis Nees, 
K a mar a Meiss ), 773. 

Canella sassafras, 773. 

Cangerana [Cahralea Ganger ana Said 
Gam,), 773; 

Cannarecchia, Sorghum halepense , 202 
Caper ( Cappavus spmosa ) in Morocco, 
1115 

Caraway Cultivation in Italy, 2x1, 
In Holland, 324. In Morocco, 11x5* 
Cardannne hirsute, 338 * 

Cavex spp , 738 
Carludovica pahnaia, 974 
Carnaubeira ( Carypha cevijera), 773 
Caxob Tree. Percentage Distribution 
in Adana Vilayet, Turkey, 62. 
Cultivation, 865 Chemical Analy¬ 
sis of the Carob Bean, 955 
Carrot Hygienic and Food Value 
of Carrots, 5. Dried Carrots aa a 
Food for Pigs, 446 Seed Survey 
Report 1919 in Canada, 518. 

Gantm Carat, 1113 
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Carvalho vertnelho, 773 
Carva (riba , 772 
Casern, 801 

Cassia numosoides, a Plant Used as 
a Means for Preventing Soil 
Erosion, 328 

Castor-Oil Plant Cultivation at Na¬ 
ples, 211 Rwmus commit n*s t 432 
Castor-Oil Cake as a Cattle Food, 
672 Phdosamia cm nidi a hiving 
on the Castor Oil Plant, 7S7 
Casuartna sp , 432 
Cattle Coloiu Inheritance, Si, 801 
French Cattle m Brazil, 83 Milk 
Substitutes in Feeding Calves, S4 
Can “ Home Grown Rations Sup¬ 
ply the Protems Necessary for 
High Milk Production 85 Al¬ 
falfa as Sole Food of Dairy Cattle 
in the United States, So Rela¬ 
tionship between the Quality of 
Proteins m Foods and Milk Pro¬ 
duction of Cows, 87 Water Re¬ 
quirements for Milk Production, 
88 Dairy Cattle Feeding Experi¬ 
ments m Texas, U S A, 89 Win¬ 
ter Rations foi Dairy Heifers m 
Missouri, U S A, 90 Winter 
Cattle Feeding Trials m Indiana, 
USA 91 Results of Ciossmg 
the Zebu with European and Aus¬ 
tralian Cattle, 224 Cattle Breed¬ 
ing m Syria, 225 Distribution of 
High-Class Breeding Stock by the 
Government in Saskatchewan, Ca¬ 
nada, from 1913 to 1918, 226 The 
“ Maoilin ” Breed of Cattle in 
Ireland, 229 Inheritance of Quan¬ 
tity and Quality of Milk Production 
in Dairy Cows, 230 Cattle Feed¬ 
ing Investigations m Kansas, U S 
A , 231, Production of Farmyard 
' Manure m Union of South Africa, 

< 298. Cattle Feeding on Pasture 
in the United States, 342 Feeding 
Dairy Cows with Purchased Food 
only, in California, 343* Experi¬ 
ments on the Food Value of Clover 


\ersus Alfalfa 101 Milk Pioduc 
tion in Ohio, 344 Variations in the 
Quantity ol Milk Produced by- 
Ayrshire Cow s and its Fat Content, 
345 Vaccination of Cattle against 
Anaplasmosis, 438 The Mineial 
Metabolism of the Milch Cow, 
440 The Escutcheon of Dairy 
Cattle, 444 Goring as a Defect 
of Cattle, 541 Piropiasmosis of 
Cattle 111 France, 542 Stock Breed¬ 
ing m Calabria, 550 The Anda¬ 
lusian Breed of Cattle, 550 The 
Ulawarra Cattle of New South 
Wales 557 Dairy Cattle 111 South¬ 
ern China. 558 Ail Experiment 
111 the Rearing of Calves on Whey 
and Meals, 111 England, 559 Fat¬ 
tening Steeis on Summer Pastur¬ 
age in Alabama and Mississippi, 
U S A, 673 Winter Feeding of 
Cattle in Montana, U S A, 674. 
Experiments on the Feeding of 
Draught Oxen, in the Philippines, 
675 Cattle Breeding m Alsace- 
Lorraine, 710 Myositis Produced 
in Cattle by Serious Attacks of 
Apthic Fever, 775 Cattle Fatten¬ 
ing Experiments m South Africa, 
777 Reorganisation of the Norman¬ 
dy Herdbook, 8S8 Native Cattle 
m China, 890 Calf Feeding Ex¬ 
periments with Crushed Oats and 
Whole Oats, 892 Yield and Com¬ 
position of the Milk of the Moroc¬ 
can Cow-, 893 Investigations on 
the Hair of Different Breeds of 
Cattle, 1011 Conformation and 
its Relations to Milk Producing 
Capacity m Jersey Cow, 1012 
Feeding Experiments with Calves 
m New Zealand, 1013 Contri¬ 
bution of Genetics on the Practi¬ 
cal Breeding of Dairy Cattle, 1148, 
Cattle Breeding and Milk Produc¬ 
tion in Austria, 1151 

Caucahs daucoides , 197. 

Cauliflower * xAvailabihty of Carbo- 



hydrates, 485 Seed Survey Report 
1919 in Canada, 51b Cultivation 
in Italy, 653 

Cay Da quanh, Bragmera sp , 871* 
Cay Due, Garama ionkinensis , 120 

Cay Duoc, Rlwzophoya spp ,871 
Cedro {Cedyela sp.), 773 
Celery Seed Survey Report 1919 in 
Canada, 518 Cultivation in Italy, 
653 

Cellulose Yield in “ Falasco ” Plants, 
758 Companson between Paper- 
Making Cellulose Yield of Ba¬ 
gasse and Other Raw Materials, 
799 

Ceniavrea Cyauus, 197 
Cemrolobiuni robusivm, 773 
Cenfropas sinensis , 350. 

Ceratonw Sihqim , 865 
Cercts Sihqvasfvitm, 432 
Cereals Selection Station in Brazil, 
28 Quantities of Nitrogen, Phos¬ 
phoric Acid and Potash Removed 
from the Soil by Crops in the Scan¬ 
dinavia, 179 Percentage Compo¬ 
sition of Cereal Bran, 223 Compo¬ 
sition of the Silage Crop Other 
than Maize, 750 Researches on 
the Ripening of Cereals, 850 See 
Maize, Oats, Wheat, etc. 

Ceylon Variation of the Coconut 
Tree, 514, 

Cheese * Buttermilk Cheese, 125 
Quantities of Cheese made during 
the War in the United States, 360 
The Fungoid Flora of Bne Cheese, 
589 Levroux Cheese, 896 
Chemistry and Plant Physiology, 
The Compound Interest Law Ap¬ 
plied to Plant Growth, 26 Va¬ 
riations in the Respiration of Leaf 
Cells with Age, 27, The Influence 
of Heated Soils on Seed Germina¬ 
tion and Plant Growth 169. The 
Composition of Cereal Grains - Mis¬ 
takes Made in Locating the Che¬ 
mical Constituents of Wheat and 
Rice Grains ; Aleurone, 189. Seas¬ 


onal Variation m the Chemical 
Composition of Seaweed, 190 Ef¬ 
fect of Cert am Organic Substances 
on Plants, 306 On the Biological 
Meaning of Tannic Bodies Varia¬ 
tions of Tannin Content in the 
Bark of Chestnut Tree According 
to Months and Seasons, 307 Re¬ 
lative Resistance of Various Crops 
to Alkali, 308 Influence of the 
Soil and Manure on the Nitrogen 
and Ash Content m Crops, 309. Re¬ 
searches on the Flowering and Fer¬ 
tilisation of the Wheat Flower, 
in United States, 399 On the Chlo¬ 
rophyll Production of the Plants 
Exposed to Discountmuous Light, 
400 The Causes of the Elongation 
of the Stem of Etiolated Plants. 
401. Action of Chlorine and Dif¬ 
ferent Vapours on Plants, 402, 
Antagonistic Reactions and the Role 
of the Callus in Grafted Plants, 
403 Contribution to thU^Study 
of the Immediate Composition of 
Maize Seeds, 502 On the Compo¬ 
sition of Sorghum, 503 The Es¬ 
sence of Mustard in Plants, 504 
The Effect of Nitrogen Fixing Or¬ 
ganisms and Nucleic Acid Deri¬ 
vatives on Plant Growth, 505 
Oxidising Enzymes of Plants, 62S 
The Effect of Potassium Salts on 
the Anatomy of Daciyhs ghmerata , 
629 Observations on the Stimu¬ 
lative Effect of Copper Sulphate 
on Plants, 630 On the Supposed 
Paxthocarpy of the Hazel, 631. 
Biological Factors Affecting the 
Yield of Agricultural Crops in 
Southern Italy, 724. Observation 
on the Olive Flower in Italy, 725, 
On the Determination of the Pois¬ 
onous Amanites by Means of Col¬ 
our Reactions, 726 The Effect 
of Drying on the Germination of 
Cereals, 728 Formaldehyde Treat¬ 
ment of Maize Seed, 729. Oermi- 



nation of Seed of 7 ilia , Sambacus 
and Rufats, 730 Response of Ci¬ 
trus Seedlings m Water Cultures 
to Salts and Organic Extracts, 
731 Chemical Composition of the 
Australian Saltbush (A triplex se- 
mibaccafa ), 749 Physiological Pre¬ 
determine tion 1 he E fleet of Con¬ 
ditions during Germination, and 
in the Seedling Stage upon Sub¬ 
sequent Growth and Final Yield, 
846 Experiments Made with 
" Clumine ” upon Wheat, Barley- 
and Oats m the Experiment Field 
of Grotta Rossa (Rome), 847 The 
Time Required for Chloiophyll to 
Develop its Maximum Colour In¬ 
tensity in the Presence of Light, 
848 Carbohydrate Metabolism 
111 Green Sweet Maize during Stor¬ 
age at Different Temperatures, 
849. Researches on the Ripening 
of Cereals, 850 Ripening of Pears 
and Apples as Modified by Extreme 
Temperatures, 954 Chemical Ana¬ 
lysis of the Carob Bean, 955 Stu¬ 
dies in the Chemistry of the Sugar 
Cane, 106S The Ciescograph, a 
New Apparatus for Studying the 
Giowth of Plants, 1070. Same Fac¬ 
tors m Plant Competition, 1071 
Formative Effect of High and Low 
Temperatures upon Growth of 
Barley * a Chemical Correlation, 
1072 On the Relations between 
Growth and the Environmental 
Conditions of Temperature and 
Bright Sunshine, 1073 The Bio¬ 
logical Aspects of Wheat Cultiva¬ 
tion on Embanked Sods, 1074 
A Practical Method for Discover¬ 
ing the Free Nitrogen Fixing Pow- 
t er of the Schizomycetes, 1075 
Chemical Composition of Desmo- 
dmm lewcarpum and D inflorum, 
1097 See also Botany, Agricultural 
Cherry * Cultivation in Indo-Chma, 
760 


Chestnut Percentage Composition 
of Whole Chestnuts, 22^ On the 
Biological Meaning of Tanning 
Bodies Variation of Tannin Content 
m the Bark of Chestnut Tree accor¬ 
ding to Months and Seasons, 307. 
Investigation on the Chestnut Trees 
in Indo-Cluna and S China, 761 
Chicken Sticktight Flea, 776 
Chicory Quantities of Nitrogen, 
Phosphoric Acid and Potash Re¬ 
moved from, the Soil by the Crops 
in the Scandinavia, 79 Peicent- 
age Composition of the Coitee 
Chicory Husks, 223 
Chile Goat and Sheep Rearing, 233 
Importance of the Sulphur De¬ 
posits of Tacna, 303 
China Dairy Cattle m S China, 55S 
The Preparation of Soya Sauce 111 
Kwantung, 586 A mygdaleae and 
Apple Trees, etc , 760, 761 Native 
Hoises and Cattle, 890 Sericul¬ 
ture, 1165 

Chinese Bittern, A1 delta sinensis, 
35 °« 

Chinese Jay, Uroctssa sinensis, 
35 ^ 

Chlorine Action on Plants, 402 
Chloropicnn, 6, 68 
CJivysopogon sp , 971 
Cibotaim Barcmetz, 305 
Cider On the Sugar Contents of Cider 
Apples, 59 The Origin of the Cider 
Apples Cultivated in Normandy 
and Brittany, 98 S. Cider from 
Wild Apples of Tran-Nmh (Laos, 
Indo-Chma, 989 Detection of 
Oder 111 Wine, 1024 
Ctmer lectitfarms Mer , 6 
Cinchona . Onchona Bark as a Source 
of Energy for Denitrifying Bacteria, 
17, Possibilities of Cinchona Cul¬ 
tivation in Indo-Chma, 55, On¬ 
chona and Rainfall in Inclo-China, 
331, Improvement by Selection, 
632 Cinchona Bark from East 
Africa and the Cameroons, 896 
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Cinnamon Bittern, A ; delta anna - 
momea , 350 

Cipollaccio, Hyacinthus cihatus , 795 

Ctrsium arvense , 197 

Citronella * A Contribution to the 
Study of, 874 

Citrus Plants * Citrus Peel as Food 
for Pigs, 447 Studies and Obser¬ 
vations 011 the Hybrids of the Ge¬ 
nus Citrus, 639 Response of Ci¬ 
trus Seedlings in Water Cultures 
to Salts and Organic Extracts, 731, 
Cultivation m Morocco, 1115 Stocks 
for Oranges at Peshawar, 1124 
See also Lemon, Mandann, Orange, 
etc 

Clmiceps Paspah, 1134. 

Clover The Influence of Farmyard 
Manure on Clover, 22. Quantities 
of Nitrogen, Phosphoric Acid and 
Potash Removed from the Soil 
by Crops in Scandinavia, 179* 
Value of Clover as a Plant Fur¬ 
nishing Nectar, 239 Food Value of 
Clover Hay, 344 Irrigation of 
Field Crops Experiments in Ne¬ 
vada, USA, 496, Seed Survey 
Report 1919 in Canada, 518 Ana¬ 
lysis of Silaged Forage, 886 For¬ 
mation of Nitrate in a Soil Follow¬ 
ing the Growth of Red Clover, 
948. 

Clumine, 847, 

Coca Production and Trade in 
Java, 650. 

Cochlear %a armoracea, 1115 . . 

Cocoa, see Cacao. 

Coconut. Variation of the Coconut 
Tree Observed in Ceylon, 514. The 
Dwarf Coconut in the Federated 
Malay States, 524. Improvements 
by Selection, 632. Dangers which 
may occur through the Close Vi¬ 
cinity of the Coco-Palm in Hevea 
Plantations* 754, Coconut Milk, 
its Characters, Composition and 
' ^se, 873, Some Variations of the 
Common Coconut Palm (Cocos nu- 


cifera L), 108S The Rancidity 
of Philippine Coconut Oil, 1176 
Coflee Selection and Production at 
Surinam, 35 Coflee Cultivation 
at Lula (Stanleyville), 113 Im¬ 
provement of Coflee 111 India by 
Selection and Crossing, 414 The 
Cultivation of Different Varieties 
in Tonkin, 985 

Coflee Bean, Daubenfoma longifoha , 
997 

Cola. Varieties in Xndo-Cluna, 875 
Common Crab-eater, Avdeola pva- 
smosceles , 350 
Common Reed, 758 
Common Sedge, 758 
Coniferae . In Morocco, 1115 
Convolvulus arvensis, 197 
Copaiba (Copmfeia offianahs L), 
773 

Copper Sulphate Stimulative Ef¬ 
fect on Plants, 630 
Copra. The Copra Industry of the 
West Indies, 118 Percentage Com¬ 
position of Copra Cake, 223. 
Manufacture of Vegetable Oils in 
Japan, 460 The Dwarf Coconut 
in the Federated Malay States, 

524. 

Corchorus capsulavis and C ohto - 
rms t 633. 

Cordta Hypoleuca, 773 

Coreopsis sp , Furnishing Nectar, 239, 

Coriander, 1115 

Comahth, 801. 

Com Stover, 87. 

Corone spp, 350 
Coiomlla varta, 197. 

Costa Rica . Cocoa Production, 1114. 
Cotton : Selection in Brazil, 28 The 
Cultivation of Cotton in Australia, 
41 Cotton in the French Settle¬ 
ments of Oceania, 42 Fibre Plants 
and Products, and Textiles of Indo¬ 
china , Cotton Plant, 43 Produc¬ 
tion in Asiatic Russia, 44. Culti¬ 
vation in the Belgian Congo, 4$. 
American Cottonseed Trade, 131* 
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Climate and Cotton Growing m U S. A 
165 Production of Cotton Oil in 
Japan, 460. The Cultivation in the 
French Colonies, 522 Cotton 111 
Guiana, 752. Climates of the British 
Empire Suitable for the Cultivation 
of Cotton, 837 Note on Cambodian 
Cotton, 868 Cotton Growing in 
Mesopotamia, 972 Cotton Wa¬ 
rehouses, 1022 Temperature In¬ 
fluence on Sowing and Harvest 
Dates of Cotton in the United Sta¬ 
tes, 1057 

Covypha spp, 322 C cenfera, 773 
Co tula australis > 328 
Cow Pea . Composition of Hay, 143 
Crescograph, 1070 
Cress * In Morocco, 1115 
Crotalana pmcea, Improvement by 
Selection, 633. 

Crypostegia sp., 432. 

Cuba: Desmodmm leiocarpum, a Giant 
Leguminous Forage Plant, 1097, 
Cocoa Production, 1114. Pine 
Apple Growing, 1119 
Cucumber: Seed Survey Report 1919 
in Canada, 518 

Cumin (Cummum Cyvmnv *n) : In 
Morocco, 1115. 

Cupuassu Fat, 828 
Cussonia spicata , 865 
Gynodon Dactylon, 342, 

Cyperus spp, 758 
Cyrenaica, see Libya, 

Cytisus ptoliferas, 865 

Da {Hibiscus cannabimts) Cellu¬ 
lose Yield, 799, 

Dactyhs glomerata, 629, 

Dairying; New Constant for In¬ 
vestigation of Partial Skimming 
of Milk, 123, Methylene Blue Re¬ 
duction Test for Milk, 124 
Buttermilk Cheese, 125 Milk and 
Buller-fat Production of Cows of 
, Pure Holstein and Guernsey Breeds 
and of Cows Bred by Crossing 


them, 230 Milk Production in the 
United States, 343, 344 Condens¬ 
ed Milk Production during the 
War, 360 Experimental Study of 
Electro-Purification of Milk, 361 
Study of Babcock Test for Butterfat 
in Milk, 362 Utilisation of Daily 
By-Products, 363 Observations on 
the Washing of Milk Cans 364 
Feeding and Milk Production, 440, 
441 Butt erf at Losses in Creame¬ 
ries, 463 Transport of Milk in 
Frozen Blocks, 404 Milk from 
Dairy Cattle m Southern China, 
55S Swiss Dairy Exploitation Ret¬ 
urns, 574 The Cost of Milk to 
Producer and Consumer in the 
U S A, 5S7 Fungoid Flora of 
Brie Cheese, 589 Average of the 
Constituents of the Milk of Va¬ 
rious Breeds of Cattle, 670 The 
Problem of the Cost of Milk, 800* 
The Use of Poppy Seed Cake as 
a Cattle Food and Its Effect on 
Yield of Milk and Composition of 
Butter, 887 Milk Industry in 
Morocco, 893 Feeding Experi¬ 
ments with Calves in New Zea¬ 
land, 1013 Development of Aci¬ 
dity in Milk, 1034 Decomposition 
of Hydrogen Peroxide by Mi¬ 
cro-organisms Extracted from Pas¬ 
teurised Milk, 1035 Practical 
Heat Sterilisation for All Parts 
of Milkin g Machines, 1036 The 
Development, Production and Tra¬ 
de of Italian Dairy Products, 
1037. Cattle Breeding and Milk 
Production in Austria, 1151. Feed¬ 
ing Dairy Cattle: 85, 86, 87, 

88, 89, 90, 343 , 344 , 440, 44 1 See 
also Milk 

Dalbergia nigra, 773. 

Danga, Heteropogon contorius, 971, 

Darso, 966, 

Dcmhentonm longiJoUa t 997 

DavallmbuUata , 305 
Debab, 1139 
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Deei In New Caledonia, Utilisa¬ 
tion of their Flesh by Canning, 
105 

DegnAta, 143 
Delphi}Atihi spp , 1132 
Dendrocahitti. s stnctus, 66 
D enm ark Chemical Research 011 
Land Treated in Different Ways, 
16 Trials of Hybridisation Bet¬ 
ween Some Species of Tviiicvm, 
29 Cultural Experiments with 
Textile and Oil-beanng Plants in 
Sjaelland, Denmark, 47 Quanti¬ 
ties in Nitrogen, Phosphoric Acid 
and Potash Removed from the 
Soil by the Crops, 179 Obser¬ 
vation on the Heredity of Charac¬ 
ters in the Lupin, Wheat and Bar¬ 
ley, 193 Sheep Rearing, 233 
Organisation of Agricultural Book- 
Keeping, page 27S Experiments 
on the Improvement of Peaty 
Soils by Means of Sand, 391 The 
Nit late of Soda Situation, 395 
Experiments in Sowing Barley, 521 
Researches on the Inheritance of 
Coat-Colour m Horses, 1147 Eggs 
and Poultry Export in 1913 and 
1919 into England, 1159 
Dermanyssus galhnae, 669 
Dernmtophtlus penetrans, 336. 

Denis , 143. 

Desmodium sp , 1097. 

Development of Agriculture: Agri¬ 
cultural Monograph of the Re¬ 
gion of Urundi, a Former Province 
of German East Africa, 711, 
Brazil, 709 In Alsace-Lorraine, 
France, 710, Forest Stock Breed¬ 
ing and Agriculture in Upper Me¬ 
sopotamia, 826. Agricultural De¬ 
velopment m India, 1053 
Dtanthus harbatus; Hybrids and Va¬ 
rieties obtained by Selection, 837 
Dicksoma Blumei, 305. 

Dtgtiaits, purpurea: Selection, 37 
Experiments m Royal Botanic 
Gardens,, Naples (Italy), 211 


Diospvros mvgimca , 239 
Diplazium esculeniitm , 305 
Dipiauum syloatiatm, 305 
Distillery Analysis of the Grape 
Refuse, 182 Muscarz comosum and 
Hyaoznihus attains as Forage and 
Industrial Plants, 795 The Use 
of Rice in Distilling and Brewing, 
1026 

Dogs Colour Inhentance, 81 
Donkeys, See Asses. 

Dorema ammontacitm , 1115 
Draai bossie. Aster fihfohits, 865 
Diamage The Washing Out of Ni¬ 
trates by Drainage Water from 
Unciopped and Unmanmed Land, 
949 Drainage in India, 1053 
See also Hydraulics and Irrigation. 
Drying Fruit, Experiments in Indo- 
Chma, 121 

Duck Anas boschas, a Wild Duck, 
350 Influence of Feeding Ducks 
with Rice and Maize on their 
Growth and Egg-Pioductiou, 677. 
Duckweed F01 the Control of Mal¬ 
aria, 282. 

Dunes * The Plants for Consolidat¬ 
ing Sands and Dunes in Libya, 
432, Saccharum aegyptiacum in the 
Dunes on the Algerian Littoral, 
652 

Dutch East Indies Tea Cultivation, 
209 Crossing the Zebu \ith Euro, 
pean and Australian Cattle, 224, 
See also Java 

Dutch Guiana. Selection of Coffee 
and Cocoa at Surinam, 35. Cocoa 
Production, 1x14 

Ecuador : Meteorological Stations, 
7x4 Cocoa Production, 11x4: 
Eehryospermum Balthazarii, 773. > * 

Eggs: Experiments in Preserving 
Eggs in Italy, 259 The Preven¬ 
tion of Breakage of Eggs when 
Shipped in Car Lots, 260. Bacte¬ 
riology of Egg Powders, 287, 
Importation m England, 1139. 
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Egypt * Irrigation in Egypt and Son- 
dan, 170 The Nitrate of Soda Si¬ 
tuation, 395 Eggs and Poultry 
Exports in 1913 and 1919 into 
England, 1159. 

Elaets, see Oil Palm 
Electricity The Application of 
Electricity to Farm Work in Swe¬ 
den, 343 Electricity and Soil 
Improvement in Italy, 295, 
Elephant. Note on the Description 
of Elephants, 901 Domestication 
of the African Elephant 111 the 
Belgian Congo, 902 
Elk, 207 

Eno Abura, Penlla ocymotdes , 526 
Entomoha pileata , 350. 

Eragroshs abyssimca , 777 
Eruca saliva , 663 
Ervum Erviha, 197 
Erythrea. Donkeys, page 132. Iden¬ 
tification of Trypanosomes, 667, 
ErytJinna Corallodendren, 33. 

Ethiopia Bee-keeping, 784 
Eucalyptus . Eucalyptus sp and 
Eucalyptus Globulus, 432 Red 
Gums {Eucalypthus spp), and the 
Utilisation of their Wood in Ca¬ 
binet Making, 433 
Exhibitions The Fair of Hanoi, 7 
International Cold Storage Con¬ 
ference at Pans, Dec 1919 161. 
Horticultural Exhibitions and Gar¬ 
den Competitions, 832 
Experimental and Analytical Work* 
The Relation of Size, Shape and 
Number of Replication of Plots 
to Probable Eiror in Field Expe¬ 
rimentation, 831 Resolution and 
Scheme of a Convention with Re¬ 
gard to the Creation of an Inter¬ 
national Scientific Commission on 
, Pood Supplies, 939 
Explosives The Use of War Explosi¬ 
ves for Industrial and Agricultural 
Purposes, 494, The Use of Explo¬ 
sives for Breaking up the Band in 
the Province of Fecce, Italy 721. 


Fagetvm, 772 

Fagopyyiitti so*cn it >*ht, 511 

“ Falasco ? , I. se 111 Paper Making, 
75S 

Pan-Palm, 322. 

Farmyard Manure, see Manures and 
Manuring 

Fats The Copra Industry of the 
West Indies, 1x8 Direct Re¬ 
placement of Glycerol in Fats, 

2 So Digestibility of Certain Ve¬ 
getable Fats, 828 

Fat eno, 773 

“ Fayotier M , 864 

Federated Mala\ States The Duaif 
Coconut, 524 

Feeding of lave Stock The Acid- 
Base Balance in Animal Nutri¬ 
tion , Metabolism Studies on the 
Effect of Certain Organic and Min¬ 
eral Acids on Swine, 76. Vita- 
mines m Green Fodder, 77 Sup¬ 
plementary Relationships between 
the Proteins of Certain Seeds 78. 
The Nutritive Value of Coconut 
Globulin and Coconut Cake, 79 
Can Home Grown Rations Supply 
the Proteins necessary for High 
Milk Production 85 Rela¬ 
tionship between the Quality of 
Proteins in Foods and Milk P10- 
duction of Cows, 87 Water Re¬ 
quirements for Milk Production, 88 
Toxicity of Cacao Husks for Fi¬ 
ve-Stock, 217 Economy m Stock 
Feeding, 248. Glutinated Maize 
Bran, 340. Experiments on Food 
Value of Clover versus Alfalfa for 
Milk Production in Ohio, 344. 
Maintenance and Reproduction 
with Diet of Grains and Gram 
Products, 545 Maintenance and 
Production Value of Some Protein 
Mixtures, 614 Distribution of 
Water Soluble Vitainme, 615, Tox¬ 
ic Effect of Peanut Cakes contain¬ 
ing Small Quantities of Castor 
Seeds, 774. Comparative Returns 



of -Albumen and Carbohydrates, 
rood Feeding Experiments with 
Dried Blood, m Great Britain, 
1007 Food Value of Willow Lea¬ 
ves, 1143 See also Cattle, Hor¬ 
ses, Pigs, Poultry, Sheep, For¬ 
age Crops and Cakes 
Feeds * Scientific Food Problems in 
France during the War, 2 Influence 
of High Temperatures and Dilute 
Alkalis 011 the Antineuntie Pro¬ 
perties of Poods, 3 Action of 
Ultra-Violet Rays on Vitamines, 4 
Hygienic and Food Value of Cai- 
lots and Tomatoes, 5 The Nutri¬ 
tive Value of the Wheat Kernel 
and its Milling Products, 157 
The Efiect of Milling on the Digest¬ 
ibility of Giaham Flour, 2S4 
Comparison of the Feeding Va¬ 
lues of Different Bread-Making 
Flours, 285 Direct Replacement 
of Glycerol in Fats by Higher Po- 
lyliydnc Alcohols, 286 Bacterio¬ 
logy of Egg Powders, 287. The 
Superiority of Carbohydrates to 
Fats, in their Action of Economis¬ 
ing Albumin, is Compatible with 
the Superiority of Fats over Car¬ 
bohydrates m the Utilisation of 
Albuminoids, 380 The Vitamine 
Problem, 381 Researches on the 
Fat Soluble Accessory Substance, 
382 Beriberi and Deficiency Dis¬ 
eases, 481 The Anti-scorbutic 
Value of Dried and Germinated 
Seeds, 482. Relative Anti-scor¬ 
butic Value of Fresh, Dried and 
Heated Cows’ Milk, 483. The Sta¬ 
bility of Lac to- albumin when Heat¬ 
ed, 484 Availability of Carbohy¬ 
drates in Certain Vegetables, 485. 
Protein Requirement of Mainten¬ 
ance in Man and the Nutritive 
Efficiency of Bread Protein, 612 
The Nutritive Value of Yeast 
Protein, 613. Maintenance and 
Production Value of Some Protein 


Mixtures, 614 The Distribution 
of Water-Soluble Vitamine, 615. 
Probable Relation between the 
Fat-Soluble Vitamine and the 
Yellow-Plant Pigment, 616. The 
Nvtiogen Balance and Lack of 
Vitamines, 712 The Use of the 
Bulbs of M us can comosum and 
HyacmtJms cihciius Used as Foods 
and in the Manufacture of Alco¬ 
hol m Italy, 795 Use of Milk 
Powder m Breadmakmg, 796 
Contributions to the Microscopic 
Detection of Plant Substances that 
can be used in the Adulteration 
of Certain Articles of Food, or as 
their Substitutes, 798 Phospho¬ 
rus Requirement for the Mainten¬ 
ance of Man, 827 Digestibility 
of Certain Vegetable Fats, 828 
Action of Radium Emanation on 
the Vitamines of Yeast, 938 Re¬ 
solution and Scheme of a Conven¬ 
tion with Regard to the Creation 
of an International Scientific Con- 
mission on Food Supplies, 939. An¬ 
tiscorbutic Value of Honey, 1056. 

Feijoa Sellowtana , 763, 

Fernando Po. Production of Raw 
Cocoa, 1114. 

Ferns, Use of, 305 

Fibre Crops Fibre Plants and Pro¬ 
ducts of Indo-China 43, 203 Yield 
of Sisal, 46 Cultural Experiments 
with Textile Plants in Sjaelland 
Denmark, 47 Broom (Sparhum 
j 11 nee uni) and its Uses in Calabria 
(Italy), 204* Kapok in French 
West Africa, 321. Fan Palm of 
S, Annam and Its Fibre, 322, In¬ 
vestigation of Maxine Fibre {Po- 
stdonia australis ), 323. Cultiva¬ 

tion of Sisal in Mysore (India), 
421. Bomba# buonopasense var. 
VuilUtn var. of Kapok New to 
Science* 422. Agaves, in Africa, 
especially in E Africa, 323 Ex¬ 
traction and Utilisation of Textile 
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Fibres of Mulberry Bark, 694 
Hemp Growing in Tran-Nmh, In- 
do-Chma, 867 Mala okra capitata 
and Its Fibre, 973 Carludovica 
palmata in the Manufacture of 
Panama Hats, 974 Flax Culti¬ 
vation in North Africa, tiq 2 
New Zealand Flax {Phormntm te- 
nax) 1103 Mechamcal Proper¬ 
ties of Philippines Best Fibre Po¬ 
pes, 1104 Desmodium leiocarpum 
and D tilaefohum as Fibre Plants, 
1105 See also Cotton 

Fig The Figs of Smyrna, S80 
Cultivation in Bastem Morocco, 991 

Fir Experimental Cultivation m Aus¬ 
tria, 772 

Fish-Breeding The Use of Fertilis¬ 
ers 111 Rice Fields and Fishing, 
681 Voung Fresh-Water Stages 
and Biology of the Lamprey 
{Pteromyzon marinas), 683 The 
Minimum Quantity of Water Re¬ 
quired for a Few Salmon at a 
Constant Temperature of 120 C, 
684. 

Fish Meal Percentage Composition, 
223 

Flax Time ot Sowing m Denmark, 
47 Cultivation of Flax for the 
Manufacture of Linseed Oil in the 
United Kingdom, 48 Quantities 
of Nitrogen, Phosphoric Acid and 
Potash Removed from the Soil by 
Crops in Scandinavia, 179 lin¬ 
seed the Influence of Geographic 
Ongm and Variety on the Compo¬ 
sition of Linseed Oil, Investiga¬ 
tions in the United States, 205 
Percentage Composition of the 
Linseed Cake, 223* Resistance to 
Soil Alkali, 308 Cultivation in 
Holland, 324 Improvement by Se¬ 
lection m Ireland, 409 Improve¬ 
ment by Selection m India, 633 
Cellulose Yield in Flax Fibre, 799 
Flax Cultivation in North Africa, 
1102 


Flour, see Milling. 

Forage Crops Vitammes m Green 

Fodder, 77 Supplementary Re¬ 

lationship between the Protems of 
Certain Seeds, 78 Milk Substitu¬ 
tes in Feeding Calves, 84 Alfalfa 
as Sole Food of Dairy Cattle, So 
Relationship between the Quality 
of Proteins 111 Foods and Milk 
Production of Cows, 87 Forages 
for Dairy Cattle, 89 Quantities 
of Nitrogen, Phosphoric Acid and 
Potash removed from Soil by 
Crops m Scandinavia, 179 Use of 
Johnson Grass {Sorghuoi hale pease) 
in Italy, 202 Toxicity of Cacao 
Husks, 217, 548 Concentrated 

Cattle Foods Used during the 
War, 223 Comparison between 
Rape and Bluegrass as Pasture for 
Fattening Lambs, 232 Mineral 
Nutrients and Maize 111 Swine 
Feeding, 235 Groundnuts, and 
Rice Bran m Swine Feeding, 236. 
Alfalfa Meal for Fattening Pigs, 
Beef and Dairy Cows, 237 Resi¬ 
stance to Alkali, 30S Glutmated 
Maize Bran, 340 Forages for Feed¬ 
ing, 342, 343 Food Value of 

Clover versus Alfalfa, 344, Dried 
Carrots as Food for Pigs, 44b 
Citrus Peel, 447. Woody Matters, 
346. Hevea Seeds, as Cattle Food, 
547 Preliminary Report on the 
Acclimatisation of Alfalfa in the 
Philippines, 643 Tea Leaves as 
Feeding Stuff, 071. Comparison 
between Supplementary Rations 
for Draught Oxen on Pasture, 675 
Pig Feeding Experiments with Va¬ 
rious Fodder Plants 676, Culti¬ 
vation of Ghessab (Penmseinm 
spicaimn) at Rome, 747 * Lotus 
Covmcitlaius, 748 Australian Salt¬ 
bush {Atriplex semibaccata)> 749* 

Silage Crops Other than Maize in 
Canada, 750. Food and Fodder 
Plants, 751. Suburban Forage 
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Crops in Cochin-China, and the 
Philippines, 864 Fo&dei Trees and 
Shrubs for S Africa, 865 Toss 
of Organic Matter in the Prepara¬ 
tion of Brown and Black Alfalfa, 
886 Use of Weeds as Forage, 
866. Sunflower as Silage, 969 
Piihecolobmm Saman , as Cattle 
Food, 970 Desmodiitiii leiocar- 
piuu as Forage in Cuba 1097 
Pice Straw as Fodder, 1141 “ Ma- 

randi ” [AcantJnis ihctfobits), “ Ti- 
vir (Az ice mu a officinalis) and 
Lavi (Aleuropus viHosus) Salt 
Water Fodder Plants, 1142 Food 
Value of Willow Leaves, 1143 
Comparisons of Supplementary Win¬ 
ter Rations of Maize and Legume 
Hay as for Brood Sows, 1158 
Forestry ■ Origin, Production and 
Value of the Seeds of Conifers, 38 
The Forests of the Grand Duchy 
of Luxemburg, 61 Forest and 
Timber of the Adana Vilayet, 
Turkey, 62 Effect of Grazing 
upon Forest Reproduction, 65 
The Forests of Greece, 214 The 
Forests of Madagascar, 215 A 
Study on Hibiscus tiha&eits , 216 
Forestry in Libya, 432 Planting 
Trees on Waste Heaps, Abandon¬ 
ed Quarries and Land m Belgium, 
535, The Ecodendrological Prob¬ 
lem of the Production of Forest 
Seeds, 536 Experiments on the 
Lopping of Resinous Trees, 538 
The Forest Resources and Woods 
in the French Colonies of the 
Ivory Coast and Gabon, 666 The 
Value of the Destnenial Forests 
in Alsace-Lorraine, 710. Investi¬ 
gations into the Effect of Forest 
upon Water Courses, 771, The 
Experimental Cultivation of For- 
sign Trees in Austria, 772 In-, 
flueitce of Sun-Spots and Rainfall 
upon the Growth of Annual Rings 
in Trees, 835. World Rationing 


of Timber, and Extension of Fo¬ 
rests, 1128 See also Timber 

Fowl, see Poultry 

Fowl Cholera, 218 

Foxglove Selection Works on Di¬ 
gitalis purpurea and D hitea , 37 
Cultivation in the Royal Botanic 
Gardens of Naples, Italy, 211 

France. Scientific Food Problems 
dui mg the Wai, 2 New Kinds 
of Wheat Obtained at Nages, 31 
" La Succulente ”, a New Varie¬ 
ty of Potato Suitable for the South 
of France, 200 Goat and Sheep 
Rearing, 233 Weather Forecast¬ 
ing at the Station of Agricultural 
Meteorology, Montpellier, 288 The 
Nitrate of Soda Situation in France, 
395 The Drought in 1919 m 
Tourame and its Effects on the 
Vine, 488 Improvement of Su¬ 
gar Beet by Selection, 513 Phys¬ 
ical and Mechanical Properties of 
Wood, 540. Piroplasmosis of Cat¬ 
tle, 542 A Possible Market for 
Normandy Live Stock m the Ex¬ 
port of Breedmg Animals, 549 
“ Pusa No. 4 ”, Indian Wheat 
Variety Imported into France, 
635 Economic Wealth, of Alsace- 
Lorraine, 710 Natural Selection 
of Asphodel us lute its Effected by 
the Marine Climate on the North 
Coast of France, 739 Distribu¬ 
tion of Seeds for Sowing in France, 
740. Camomile Cultivation in An¬ 
jou, 756. Cost and Yield of a Coun¬ 
try Apiary, 790 Exhibition of 
Wines from Direct Bearers at 
Peipignan, 792. The " Ecole Su- 
perieuxe ” of Rural Engineering in 
Paris, 830* The Oiigin of the Cider 
Apples Cultivated in Normandy 
and Brittany, 988 Metrical Stu¬ 
dies on the Mule, ioio The Cost 
of a Vineyard ni iq>o in Certain 
Regions of France, 1023. Experi¬ 
ments with Swrns Jura Wheat in 
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the Vosges District, logo Eggs 
and Poultry Exports from Fiance 
to England m 1913 and 1919, 1159 
Sericulture, 1165 

Fraud and Falsification The Beha¬ 
viour of Artificial Matters in Wine, 
5S0 Contributions to the Micro¬ 
scopic Detection of Plant Substance 
that can he used in the Adulter¬ 
ation of Ceitam Articles of Food, 
or as Then Substitutes, 798 De¬ 
tecting Cider 111 Wine, 1024 De¬ 
tection of Tea Oil in Olue Gil,- 
1028 Control of the Concentrated 
Extracts of Tomato, 1178 

Fvaxmus auiencana , 772 

Freezing Industry International Cold 
Storage Confeience at Pans, De¬ 
cember, 1919 161 The Use of Arti¬ 

ficial Cold to Accelerate the Matur- 
mg of Wines, 249 

French Guiana Cotton Growing, 
75 ^ 

Frost, see Meteoiologv 

Fruit Drying Fruit Experiments in 
Indo-China, 121 

Fruit Growing Orchard Irrigation, 
19 Fruit Trees m Tonkin, 58 
The Influence of Pruning on the 
Resistance of Fruit Trees to Cold, 
166 A Possible Method for Re¬ 
tarding the Flowering of Fruit 
Trees, 2x2 Method for Heighten¬ 
ing the Colouring of Frint, 213 
Plants Foumishing Nectar, 239 
Cultural Accounts m Switzerland, 
574 Cost Accounts on a Fruit 
Farm m Scotland, 575 The Cli¬ 
mate of California and Its Effect 
on the Growth of Fruit Trees, 716 
An Account of the A mygdaleae and 
Apple Trees of the Cold Regions of 
, ludo-China and South China, 760. 
A Description of the Pear, Walnut 
and Chestnut Trees of the Cold 
Districts of Indo-Chma and South 
China, 761. The Value of Fruit 
Trees, 788. Fruit Growing in Eastern 


Morocco, 991 Pithecolohnuti Sa~ 
td'in. Forage Tree for Tropical 
Countries, 992 Studies on the 
Pollination, 10S0, 10S7 The Ef¬ 
fect of the Position of the Graft 
m Trees, uzi 

Fungi On the Determination of the 
Poisonous Amamtes by Means of 
Colour Reactions, Ectotro- 

phic Mycorlnzal Connections bet¬ 
ween Boletmeae and Certain Trees, 
95 3 

Gabon Cultivation of Oil Palm, 
Yield and Kernel and Oil Exports, 
4 2 3 

Galingale l Cy pen's lonQvs), 758 
Gah* soea pvti* flora, 328 
GafrV'i’ tricot ,>e, zyy 
Gallahth 8ox 

Gambia Cultivation of Oil Palm , 
Yield and Kernel and Oil Export, 
4 3 3 

Ganna Bos, Saisola Zcybeu , 865 
Gamma taakioensis, 12o 

“ Garoe ”, The Holy Tree of Iron 
Island, 292 

Genetics Plant, see Selection 
Geranium In Morocco, 1x15 
Get many Goat and Sheep Rearing, 
233 The Nitrate of Soda Situa¬ 
tion, 395 Sheep Bleeding m Ha¬ 
nover, 445. Eggs and Poultry 
Expoits from Germany to England 
in 1913 and in 1919, 1159 
Germination, see Chemistry and Plant 
Physiology, Seeds 

Ghessab, Pemuselum spicaiam , 747 
Giacmto pughese {Hyaci nthns cilia - 
ins), 795 

Giant Sedge, 75S 
Giant Thuya, 772 
Gkraswan, 207. 

Gladiolus segetmn, 197 
Ghwhenia linearis , 305. 

Glyeena aquahca , 758* 

Glycerine Replacement in Fats, 286. 
Gnetum spp , n 1104 
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Goats Goat Breeding in the Pastures 
of the West of the United States, 
cO The Goat in Regions Devas¬ 
tated by the War, 97 An Excep¬ 
tional Case of Milk Secretion m 
the Goat and its Bearing on the 
Theories Concerning Mammary De¬ 
velopment, gS Goat Breeding in 
Syna, 225 In Brazil, 233 Pro¬ 
duction of Farmyard Manure in 
Union of South Africa, 29S Goat 
Rearing in Calabria, 550 In Me¬ 
sopotamia, 826 Goats and Le~ 
vroux Cheese, 896 
Gced Karroo, Pentsia virgata, 865 
Gold Coast Cultivation of the Oil 
Palm, Production and Export 
of Palm Kernels and Palm Oil, 
423 Cocoa Production, 1114 
Goncalo Ahes (Astronni/U fraximjo- 
hum Schott), 773 
Gomocoies dbdonnnahs , 338 
Gooseberry : Cultivation m Scotland, 
575 

GorsacJn us melanophus , 350 
Grafting Antagonistic Reactions and 
the Role of the Callus in Grafted 
Plants, 403 The Behaviour of 
Grafted and Direct Bearers m Re¬ 
lation to Drought in Touraine, 

Prance, 489 The Layering of 

Grafted Vines, 534 The Graft¬ 
ing of Rubber, 645 Grafting the 
Aubergine [Solatium melanogena) on 
S Sckoenbmnnense , 634 The Best 
Grafting Stocks for Vines, 662, 
66 3 The Effect of the Position of 

the Graft in Trees, 1121, The 
Orange; A Trial of Stocks at 

Peshawar, 1124. 

Grapefruit Bud Variations, 964 
Grape Juice, 251, 690. 

Grape Storage Tests, 1182. 

Great Britain and Ireland: Culti¬ 
vation of Flax for the Manufac¬ 
ture of Emseed Oil, 48 The 
' ## Maoilin r * Breed of Cattle in 

Ireland, 229, Sheep Rearing, 233. 


Agricultural Meteorological Inves¬ 
tigations in Scotland, 289, 290 

Agricultural Consumption of Sul¬ 
phate of Ammonia and Nitrate of 
Soda, 302 The Nitrate of Soda 
Situation, 395 The Improvement 
of Crops m Ireland, by Selection, 
409 Potato-Growing Experiments 
in England, 420 An Experiment 
in the Rearing of Calves on 
Whey and Meals, 559 Cost 
Accounts on a Fruit Farm 111 Scot¬ 
land, 575 Influence of Mines 
upon Ivand and Live Stock in 
Cardiganshire, Wales, 623 New 
Types of Basic Slag, 844 New 
Zealand Flax (Phornnum tenax ), 
Trials in Ireland, 1103 The De¬ 
cline hi Sheep Breeding, it53 
Open Air Pig-Keeping, H57 The 
Economic Situation of the Poultry 
Industry, 1159 

Great Reedmace ( Typhalatijoha ), 758 
Greater Cuckoo or Pagoda Cock, 
Centro pus sinensis , 330 
Greater White Egret, Herodias trorra , 
350 

Greece * Rice Growing, 198 Fores¬ 
try, 214. Bee-keeping m Macedo¬ 
nia and Chalcis, 783. 

Green Bittern or Baired Heron, 
Butov ides javamca, 350 
Grevia cana , 865, 

Grevtiled robusta, 432 
Grewia spp, 1104, 

Grey Heron, Ardea sunwtrmia, 350 
Grey Pelican, Pelecamts phihppemis , 
35o 

Grossahy azeite, 773 
Groundnut Selection in Brazil, 28 
Percentage Composition of the 
Groundnut Cake, 223. Groundnuts 
and Rice Bran, Influence on Qual¬ 
ity of Pork, 237. Production of 
Gil in Japan, 460, Improving 
Methods of Cultivating the Ground¬ 
nut in Senegal, 870 See also 
Peanuts 
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Grus anUgone, 350 
Guano New Deposits in Island of 
Sardinia, 297 
Guarajuba, 773 
Guarantan, 773 
Guaranna, 773 
Guatambu legit 11110 3 773 
Guayacan, Caesalpnnia melanogena , 
4 2 5 

Guinea Cultivation of the Oil Palm , 
Kernels and Oil Bxports, 423 
Guinea-Fowl, Numido meleagns , 350 
Guinea Grass, Pamcum aliissimuhi, 
675 

Gmzotici abyssmica , 633 
Gums and Resms “ Cay-Doc ” Gum 
from Tonkin \Garcinia tonkinensis), 
120 Gum Tragancath m Meso¬ 
potamia, 207 
Guni, 207 
Guveym, 207, 

Gypsum Ammonia Fixation by 
Gypsum, 178 See also Calcium 
Sulphate 

Haematopinus asini , 69 
Haemonchus contort us, 883 
Haiti Production of Cocoa, 210 
Hanoi Fair, 7 
Hau, 216 

Hazel On the Supposed Partheno- 
carpy, 631 

Heleochans palusins , 75S 
Hemp Time of Sowing m Denmark, 
49 Resistance to Alkali, 308, 
Cultrv ation m Holland, 324 Cel¬ 
lulose Yield of Common Hemp, 
799 Hempseed Oil, 828 Hemp 
Growing m Tran-Nmli, Indo-China, 
867 f 

Henbane. Cultivation m the Royal 
Botanic Gardens, Naples, Italy, 
2x1. 

Henequen • Exportation from Yuca¬ 
tan, 132. 

Henna * Production in Morocco, 1108 
Hevodias trorm and H gazzeita , 350 
Heteropogon contortus , 971* 


Hevea Notes on the Cultivation and 
Working of He cep in Cochin- 
China, 50 Hevea Plantation at 
Yangambi (Stanleyville), 113 The 
Selection of Hevea brasihensis Ac¬ 
cording to Individual Differences 
in Yield, 194 The Utilisation of 
Hevea Seeds as Cattle Foods, 547 
Improvement by Selection, 632 
An Experiment on Thinning out 
Old Hevea Trees, in Java, 644. 
The Grafting of Rubber, 643 
Dangers which May Occur through 
the Close Vicinity of the Coco- 
Palm in Hevea Plantations and 
Precautions to be taken when 
Applying Orgamc Manure to these 
Plantations, 754 The Future of 
Rubber Plantations, 976 The 
Growth of Hevea brasthensis in 
the Philippine Islands, 977. Ex¬ 
periments on Hevea hi asihensis on 
Grey Soils in Cochin-China, 9 78 
Studies on Alternate Tapping of 
Heveas in Cochin-China, 979 Al¬ 
ternate Tapping, 980 f< Change¬ 
over Tapping" Method Adopted 
for Rubber m Ceylon, 981* See 
also Rubber 

Hibiscus Sabdaviffa 633 

Hibiscus tihaceus, 216 

Hides and Skms Exports from 
Uruguay from 1876 to 1900, 92 
Country Hides and Skms, 592. 

Hoe, see Machinery and Agricultural 
Implements 

Holly Distribution Percentage in 
Adana Vilayet, Turkey, 62, 

Hominy, 84 

Honey Honey Production m the 
United States, 239 Italian Honey, 

50 7 Aluminium Honeycombs, 679 
Corsican Honey, 782 Study on 
the Antiscorbutic Value of Honey, 
1056. The Patting of Honey, 
ii£i 

Hops: Cultivation m Alsace-Uor- 
raine, 710. 
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Hoises Colour Inheritance, 81, 1147 
French Horses in Amenca, espe¬ 
cially in the United States, 82 
Typhoid Fever and Infectious An¬ 
aemia of the Horse, 21 g Breed¬ 
ing m Syria, 225. The Servi¬ 
ce of State Stallions in Italy 
during igig, 227 Production of 
Farmyard Manure in Union of 
South Africa, 298 Feeding Work- 
Horses in the United States, 341 
Stubborness, 435 The English 
Thoroiighbreed m Italy, 443. 
Toxicity of Cacao Shells to Hoises, 
548 Horse Rearing in Calabria, 
550 The Lippizza Breed of Horses 
from Istria, 552 Improvement of 
Horse Rearing in Lybia, 553 The 
Duration of Gestation m Mares 
of the Lippizza Breed, 554 The 
Increase in Weight of a Belgian 
Colt, 555 Native Horses in China, 
890. Horses Sicknesses in the 
Belgian Congo, 998, The Indices 
of the Horse, 1150. 

Horse Dung, 182. 

Horse-radish. In Morocco, 1115 

Horticulture Quantities of Nitro¬ 
gen, Phosphoric Acid and Potash 
Removed from the Soil by Crops 
in Scandinavia, 179 Resistance 
of Plants to Soil Alkali, 308 
Availability of Carbohydrates m 
Certain vegetables, 485 Seed Sur¬ 
vey Report 1919 in Canada, 518, 
Market Gardening in Italy, 653 
Grafting the Aubergine, 654. Pme 
Apple Growing in Cuba, 1119 
Commercial Dutch Bulb Culture 
in U. S. A , 1120 Index to Na¬ 
mes of Various Plants given sepa¬ 
rately, See also Fruit Growing, 

, etc. 

Hungary. Goat and Sheep Rearing, 
233. Eggs and Poultry Exports 
into England in 1913 and 1919, 
X159, Silk Production* 1x65, 

Hyactfdhus mhatus, 793 


Hydraulics * Water-Problem m Sicily, 
20 Utilising the Waterfall of the 
Tnan m Indo-China for the In- 
dustnal and Agricultural Develop¬ 
ment of the Colony, x 71. The 
Effect of Tempeiature on the Doss 
from Canals due to Infiltration, 
390. The Problem of Drought in 
the North-East Region of Brazil 
and the Measures Taken by the 
Brazilian Government, 495 In 
vestigations into the Effect of Fo¬ 
rest upon Water Courses, 771 
See also Drainage and Irugation. 

Hygiene of Live Stock . Tieatment 
of Horse Mange by Chloropicrm 
Fumes, 68 Period of Incubation 
of the Eggs of Haewaiopmus asim , 
69 Determination of the Acti¬ 
vity of Malleins, 70 The Control 
of Cattle Plague in Indo-China, 71 
Haemorragic Septicaemia in Indo- 
China, 72 The Control of Para¬ 
sitic Flies on Sheep in Australia by 
Spraying, 73. Diseases of Figs- 
111 Albania, 75 Haemorrhagic Sep¬ 
ticaemia, 218 Typhoid Fever and 
Infectious Anaemia of the Iloise, 
219 A Contribution to the Study 
of Anaplasmosis m Cattle Suscep¬ 
tibility of Sheep and Goats, 220 
Curative Tieatment of Bush Sick¬ 
ness ” by Iron Salts m New Zea¬ 
land, 221 Obseivations on Avian 
Malaria, 222 The “ Lucacha '* 
(Latrodccius mac tans) , a Small Pe¬ 
ruvian Spider whose Bite is Pois¬ 
onous to Man and Animals, 334* 
Prophylactic Inoculation of Cat¬ 
tle Against Foot and Mouth Dis¬ 
ease, 335 The Common Human 
Flea as a Parasite of Pigs in the 
Argentine, 336 Aspergillosis of 
Poultry, 337 Us6 of Naphthalene as 
a Remedy against Chicken Lice, 338. 
Eradication of the Depluming Mite 
of Chickens by One Tieatment, 
339* Poisoning Due to Oak Leaves, 
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434 Stubborness A Note on 
Equine Pathology, 435 Seiopliy- 
laxia and Serothetapy tor Teta¬ 
nus in the Mule, 4^6 Spuoehae- 
tosis of Cattle 111 Brazil, and Its 
Transmission by the Tick Marga- 
ropus australis , 437 Vaccination 
of Cattle against Anaplasmosis, 
438 Avian Typhosis and the 
Bacteiophagus Miciobe, 439 Gor- 
mg as a Defect of Cattle, 341 
Piroplasmosis of Cattle m France, 
542 Prophylaxis against Bacte¬ 
rial Anthrax by Means of Vaccin¬ 
ation, m Morocco, 543 The C011- 
tiol of External Parasites of 
Poultry, 544 Identification of the 
Trypanosomes of the Italian Colony 
of Eritrea, 667. The Fowl Tick 
and Its Riddance from Hen Hou¬ 
ses, 668 The Tropical Fowl Mite 
(Lifionyssus bursa) in the US A , 
Biology and Control, 669 Myosi¬ 
tis Produced m Cattle by Serious 
Attacks of Aphtlnc Fevei, 775 
The Chicken Sticktight Flea (Sar- 
copsylla gallwaoea), 776 Synga- 
wins laryngeus Parasite m Cattle 
and Buffaloes 111 India, 8S1 New 
Methods of Treatmg Epizootic Aph- 
tic Fever, 882 Stomach Worms 
m Sheep * Prevention and Con¬ 
trol, 883 Rabbit Coccidiosis, 884 
The Eoco-Wced Disease, 996 ‘ ‘ H01- 
se Sickness ” m the Belgian Congo, 
998 Anti-Infection Powei and 
Bactenotropic Action of Anti¬ 
streptococcic Serums Pieparedfrom 
Diving or Dead Bacteria, 999 
Warble Flies Hypodcrma hnealus 
and H. horns, 1000 The Pieven- 
tion and Treatment of Aphthic 
Fever by the Serum or Blood 011 
Animals having Recoveied fiom 
the Disease, 1001 Virulence of 
the Milk of Animals Suffering 
from Aphthic Fever, 1002. Uter¬ 
ine Disease in Cows * The Extent 


to winch they are Due to the 
B 9 ug-Stilbolt B acfilus, 1 o03 Ti eta- 
nient of Sun a 111 Camels by 
Intravenous Injections of Taitar 
Emetic, 1004 Study on Avian 
Plague, 1005 The Therapeutic 
Treatment of Sarcoptic Mange m 
Horses, 1135 Onchocercosis m Ma¬ 
dagascar Cattle, 1136 Treatment of 
Retention of the Foetal Envelopes 
after Birth 111 Cows, 1137 Reaction 
of Milk in Relation to the Presence 
of Blood Cells and of Specific 
Bactenal Infections of the Udder, 
1138 Studies on “ Debab ”, 1139 
Injurious Foods and Poisonous 
Plants : (>y t 74, 2x7, 434, 548, 597, 
774 * 997 * 11 3 o, 1x31, ** 33 , i* 33 , 
1134. See also Bee-Keeping Camels, 
Cattle, Horses, Pigs, Poultry and 
Sheep Diseases and Parasites, 
Hygiene, Rural . Antagonism of li¬ 
vestock and Man m the Blood Nu¬ 
trition of Anopheles macukpenms . 
The Antmialarial Role of Domestic 
Cattle, 1. Scientific Food Prob¬ 
lems 111 France during the War, 

2 Influence of High Tempera¬ 
tures and Dilute Alkalis on the 
Antineurotic Properties of Foods, 

3 Action of Ultra-Violet Rays 
on Vitammes, 4. Hygienic and 
Food Value of Carrots and Toma¬ 
toes, 5 Destmction of Bed Bugs 
{Cimev lectnlavms Mer.) by Chloro- 
picrin, 6 The Nutritive Value 
of Wheat Kernel and its Milling 
Products, 157. Slight Effect of 
the Malaria Plasmodium on Its 
Intermediate Host, 158 Cultiva¬ 
tion of Duckweed for the Control 
of Malaiia, 282. Precautions to 
be taken m Case of Bite of the 
“ Encacha ” (Latrodectus madam) 
a Small Poisonous Spider of Peru 
and Various Other Countries, 283, 
Effect of Milling on the Digestibility 
of Graham Flours, 284. Compar- 
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ison of the Feeding Values of 
Different Bread Making Flours, 
285 Direct Replacement of Gly¬ 
cerol in Fats by Higher Polyhydnc 
Alcohols, 286 Bacteriology of 
Egg Powders, 287 Comparative 
Efficacy of Various Calcifuges under 
Laboratory Conditions, 379 Su¬ 
periority of Carbohydrates to Fats, 
in their Action of Economising 
Albumin, is Compatible, with the 
Superiority of Fats over Carbohy¬ 
drates in the Utilisation of Albu¬ 
minoids, 380 Vitamine Problem, 
381, Researches on the Fat-Sol¬ 
uble Accessory Substance, 382. Be¬ 
riberi and Deficiency Diseases, 
481. Antiscorbutic Value of Dried 
and Germinated Seeds, 482. Re¬ 
lative Anti-scorbutic Value of Fresh 
Dried and Heated Cow’s Milk, 
483, Stability of Lactalbumin when 
Heated, 484 Availability of Car¬ 
bohydrates in Certain Vegetables, 
485. Nitrogen Balance and Lack 
of Vitamines, 712 Phosphorus 
Requirement for the Maintenance 
of Man, 827 Digestibility of Cer¬ 
tain Vegetable Fats, 828 De¬ 
struction of Anopheles Larvae by 
Means of Powdered Trioxymethy¬ 
lene, 829 Antimalarial Role of 
Live Stock and Poultry, 937* Ac¬ 
tion of Radium Emanation on the 
Vitamines of Yeast, Research on 
the Sewage Water of Milan, 1054. 
Consumption of Milk and its Re¬ 
lation to Infections Disease, 1055. 
Study on Antiscorbutic Value of 
Honey, 1056. 

Bymenaea Courbaril, 773, 

Hyoxyamus n%ger var. palhdus : Cul¬ 
tivation in Italy, 2x1. 

Hypoderma spp, 1000. 

Ibis melanocbphala, 350. 

Ile& : Hex spp* 57* Percentage Dis- 
tribution In Adan Vilayet, Tur¬ 


key, 62 I glabra furnishing Nec¬ 
tar, 239 

Implements, see Agricultural Ma¬ 
chinery 

India* Tobacco Growing in the 
Central Province, Ceylon, 54 Ir 
ngation in India, 170 Crossing 
the Zebu with European and Aus¬ 
tralian Cattle, 224 Experiments 
Made Regarding the Planting of 
Sugar Cane and Its Yield, 327 
Prevention of Soil Erosion on Tea 
Plantations, 328 Possibilities ot 
Tobacco Cultivation, 329 Impro¬ 
vement of Coffee by Selection and 
Crossing, 414, Cultivation of Sisal 
in Mysore, 421 The Utilisation of 
Acacta decurrens , 527 Improve¬ 
ment of Some Important Crops by 
Selection, 633 “ Pusa No 4 

Indian Wheat Variety Imported 
into France, 635 Cane Sugar 
Selection, 638. Rice Pure Line 
Selection in Burma, 737. Effects 
of Drought in the Spnng of 19*9 
on Tea Districts* 838 Syngamus 
laryngeus Parasite in Cattle and 
Buffaloes 881. Agricultural Deve¬ 
lopment, 1053, Wheat Cultiva¬ 
tion on Embanked Soils, 1074. 
Cultivation of Rice, 1093* Cocoa 
Production, 1114. Stocks for Or¬ 
ange, at Peshawar, 1124* Sericul¬ 
ture, 1165 

Indian Oriole, Orillm mdicus , 350, 

Indigo: ] ava vat* Indigofera ar- 
tecta, and Sumatra, yar. I* Suma¬ 
tran a, Improvement by Selection, 
$ 33 - 

Indo-China: Hanoi Fair, 7. Use of 
Natural Phosphates in Ricefields, 
23. Cotton Cultivation, 43, No¬ 
tes on the Cultivation and Work¬ 
ing of Bevea in Cochin-China, 50. 
Possibilities of Cinchona Cultiva¬ 
tion, 55- Cultivation of Ipeca¬ 
cuanha, 56* Fruit Trees in Ton¬ 
kin, 58* The Control of Cattle 
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Plague, 71. Haemorrhagic Sep¬ 

ticaemia, 72 Cay-Doc Gum from 
Tonkin (Garcima Tonktnensis), 120 
Drying Print, 121 Indo-Chinese 
Silks, 128 Utilisation of the Irian 
Waterfalls, 171 Agave Cantala 
Cultivation, 203 The Fan-Palm 
of Cochin-China, 322 Experiments 
m Tobacco Growing m Cambodia, 
330 Cinchona and Rainfall, 331 
Breeding and Commerce of Pigs 
m South Annam, 347 Note on 
Indo-Chinese Birds whose Feathers 
are used by the Annamites, 350 
Progress of Sericulture, 353 Ex¬ 
periments on Wheat Glowing m 
Tonkin, 416. Exploitation of the 
Oil Palm, 424. Analyses of An¬ 
nam Teas, 427. Rice Selection, 
509, 637, 853 Cotton Cultiva¬ 

tion, 522. The Wild Tea Plant 
of Phon-Sang, 648 Colonial Pow¬ 
er Farming, 685, Rice Cultiva¬ 
tion 743, 744 Cambodian Ma¬ 

niocs, 746 Account of Amyg - 
daleae and Apple Trees, 760. 
Suburban Forage Crops, 864 Hemp 
Growing in Tian-Ninh, 867. Note 
on Cambodian Cotton, 868. Four 
Tanmn-Yielding Trees of Indo- 
Cliina (especially of the Caman 
Region) “ Cay-Duoc ”, u Cay- 
Duoc-quanh ”, " Vo-Duoc ” and 

** Vo-Gia ** (Pam Rhizophoraceae), 
871, The Colas of Indo-China, 
875. Note on the Description of 
Elephants, got. Selection, Culti¬ 
vation, and Hulling of Rice, 965. 
Note on Manioc, 968, Experiments 
on Hevea brasihensis on Grey 
Soils in Cochin-China, 978. Some 
Frehminary Experiments on Al¬ 
ternate Tapping of Heveas in 
Cochin-China, 979. The Cultiva¬ 
tion of Different Varieties of Cof¬ 
fee Plant m Tonkin, 985. Wild 
Apples at Tran-Ninh, Eaos, 989 
The Use of Tractors in Cochin- 


Chrna, 1020 New Javanese Va¬ 
rieties of Sugar Cane, 1084. Seri¬ 
culture, xi 65 

Industries, Animal Products * Spoil¬ 
ed Meat, Chemical Investigations, 
126 Tripoli Wools and Means 
of Improving Them, 127 Indo- 
Chinese Silks, 128 Meat from 
Madagascar, 258 Composition and 
Identification of Meat Extracts, 
365 The ” Xaique (Dried Meat) 
Industry an Brazil, Production 
and Exportation, 590 Native Me¬ 
thod for Preserving Meat in Mo¬ 
rocco, 591 Country Hides and 
Skins, 592 Plastic Materials with 
Casein Basis Galihth and Corna- 
lith, 801 % Influence of Humidity 
upon the Strength and Elasticity 
of Wool Fibre, 1038 Sausage 
Yeast, 1180, Patting of Honey, 
1181 

Industries, Plant Products Manu¬ 
facture of Emseed Oil, 48, Infor¬ 
mation regarding the Choice of 
Apples Intended for Making Ci¬ 
der, 59 Craping African Rubber, 
119* Cay-Doc Gum from Tonk¬ 
in, 120 Drying Fruit 121. Anti¬ 
septic Action of Spices in Preserv¬ 
ed Foods, 122. Manufacture of 
Concord Grape Juice, 251, Maple 
Sugar Industry of Quebec (Ca¬ 
nada), 252. Spanish Olive Oil, 
253. Lumbang Oil Industry m 
Philippines, 254. Alkali Treat¬ 
ment of Cocoa, 255 Industrial 
Uses of Cacao Shells, 256, Indus¬ 
trial Use of Agave Cantala Fibre, 
257. Smoke Treatment of Rubber, 
325. Bean Flower in Bread¬ 
making, 459 Manufacture of Veg¬ 
etable Oils in Japan, 460* Sheet 
Rubber, Studies on Rustiness, 461. 
Utilisation of Frosted Sugar Cane 
as Fuel and Its Calorific Value, 
462 Mangora Oil from Fruits of 
Meha Azedarach, 525 Preparation 
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of Tanning Extracts from Acacia 
decimals, 527. Production of Red 
Beet Sugar witli Beet Taste, 5S3. 
Industrial Utility of Ye Goma Oil, 
584 Preparation of Soya Sauce 
m Kwantixng, China, 586 Con¬ 
centrated Grape Juices, and their 
Derivatives, 690 Disease Fer¬ 
ments in the Vinegar Industry, 
691. Enzymes in Germinated Bar¬ 
ley, 692 Milli n g and Baking of 
Sprouted Wheat, 693. Utilisation 
of Textile Fibies of Mulberry Bark, 
694 Concentrated Tomato Juice, 
b95 Use of Bulbs of Museum 
co mo sum and HyacintJms cihatus 
as Food and in Manufacture of 
Alcohol in Italy, 795, Use 
of Milk Powder in Bread Mak¬ 
ing, 796 Italian Pip Oil Industry, 
797 Utilisation of Sugar Cane 
Bagasse in Paper Making, 799 
Alcoholic Fermentation Effect of 
Phosphates, 910 Manufacture of 
Panama Hats from Carludovica 
palmata , 974, Use of Rice in 

Distilling and Brewing, 1026. Beet 
Syrup, 1027 Maize Sugar, 1028. 
Tunisian Olive Oil Detection of 
Tea Oil in Olive Oil, 1029, Di¬ 
stillation of Blumea balsainifera , 
1030. Concentration of Tobacco 
Extracts by Freezing, 1031, 
Utilisation of Broom in Paper 
Making, 1032 New Method of 
Freezing Vulcanisation of Rubber, 
1033. Method ot Determining 
Chlorine Content in Sugar Cane 
Juice, 1171* Threshing and 
Husking of Rice in Rhodesia, 
1175, Tests In Rancidity of 
Philippine Coconut Oil, 1176. Pro¬ 
posed Method of Control and Ob¬ 
servations on Mycologieal and Bac¬ 
teriological Content of Concen¬ 
trated Extracts of Tomato, 1178, 
Industrial Products from the Pine¬ 
apple Plant, *179, 


Inga-assu, 773 

Ipecacuanha, 56. 

Ipe tabaco {Tecoma Ipf> Mart), 773 

Ipc una {Tecoma cmiahs Fr All), 
773 - 

Ipomoea Calabra , 1133. 

Im$ florentma , in5 

Irrigation: Relation of Soil Mois¬ 
ture to Orchaid Irrigation, 19 
Irrigation and Watering in Syria 
and Palestine, 21 Progress of 
Irrigation in India, Egypt and the 
Sudan, 170. The " Sortume ”, T73 
Effects of Irrigation on Olive 
Production in Tunisia, 206 Irri¬ 
gation of Field Crops Expen- 
ments m Nevada, U. S A , 496 
The Use of Alkah Water for Irri¬ 
gation, 624, Canal Irrigation in 
India, 1053 See also Drainage 
and Hydraulics 

Italy Water Problem in Sicily, 20 
The Rearing of Donkeys and their 
Crosses with Hoises, page 129, 
Organisation of the Agricultural 
Service of Applied Meteorology, 
162. The Activity of the “ Fede- 
razione dei Consorzi Agrari Ita¬ 
lian! ”, for the Production of Pure 
Seeds, 296. The Use of Johnson 
Glass {Sorghum halepense ), 202, 
Broom {Spaitium pmceum), and 
Its Uses in Calabria, 204. Culti¬ 
vation of Medicinal and Aromatic 
Plants, 211. The State Stallions 
Service in 1919, 227 Goat and 
Sheep Rearing, 233 Hard Pan in 
the Apulian Soils and its Origin, 
293. Electricity and Soil Improve¬ 
ment, 295. New Guano Deposits 
in the Island of Sardinia, 297. 
Factors Influencing Vegetation in 
Southern Regions, 304. The Ni¬ 
trate of Soda Situation, 395 In¬ 
dustrial Uses of Apples, 342 The 
English Thoroughbred, 443. Stock- 
breeding in Calabria, 550, The 
Eippizza Breed of Horses from 



Istna, 552, 554 Italian Honey, 

567 Foundation ot an Expeii- 
mental Institute of Agricultural 
Mechanics, 56S Fluoime m Ita¬ 
lian Wines, 581 Spung Wheat 111 
Southern Italy, 6,11 Market Gai- 
dernng, 653 Pioductivty of Ita¬ 
lian Vines, 657 Dolcetto Vnu 
and Var with Red Leaves 111 Prov 
of Cuneo, 661 Phylloxeia m Italy 
and the Best Grafting Stock, 662, 
663 The Behaviour ot Frozen 
Vines m North Italy, 664 Ostrich- 
Rearing m Saidima, 678 The 
Use of Explosives foi Break- 
Up the Land m the Province of 
Lecce, 721 Biological Factors 
Affecting the Yield of Agneultuial 
Crops 111 Southern Italy, 724 
Observation on the Olive Flowei, 
“Aidito” m Italy, 725 Selection 
and Hybridisation of Wheat, 732 
The Possibility of Cultivating Fei~ 
]oa Sellowiana 111 Italy, 763 Good 
Vine-Stocks of the Trentuio, 769 
Hybrid Vine-Stocks for Sicily, 
770 Pig Breeding, 779 Profits 
fiom Pigeon Breeding m Itafy, 
789 Bulbs of Muscan coma sum 
and Hvaunthus cihatus Pood 
and in the Manufacture of Al¬ 
cohol, 795 The Italian Grapc- 
pip Oil Industry, 797 Minimum, 
Average and Maximum Yields of 
Italian Rice Fields, 86t Italian 
Vine Growing, 99 p 995 The De¬ 
velopment, Production and Trade 
of Italian Dairy Products, 1037 
Research 011 the Sewage Water 
of Milan, 1054 Experiments in 
Wheat Cultivation m Southern 
Italy, 1091 Direct Beareis Re¬ 
commended for Venetia, 1127 Eggs 
and Poultry Exported in England 
m the Years 1913 and 1919, 1x59* 
Sericulture, 1163 Experiments in 
Breeding Japanese Bivoltms m 
Italy, 1166 


llauba prcte [Oi e^daplnie Ho,4te- 
nan a Ntes), 771 

Ivoiy Coast, seu Fiencli West Africa 

J aoar \np a cabiuna, icsa, tan, vio- 
leta (pahssondto) (Rosewood), 773 
Jack soma tit pub leva , 863 
] apau Camphor at Foimosa, 51 
The Possibility of Foiecastmg Sum¬ 
mer Tempexatuie and the Approx 
imate Rice Yield 111 the Noitli 
of japan, 164 Goad Rearing, 233 
The Nitrate of Soda Situation, 305 
Manufacture of Vegetable Oils, 
460 The Seeds and Oil of “ Eno 
Abura”, 581 Seiiculiuie, 1165 
J asinine, 1115 

Jatahy (Hymenaea Combin'd L), 
- 77S 

Jatvopha , 753 

Java Impiovement of Rice by Se¬ 
lection, 510 Coca Pioduction and 
liade, 650 Sugar Cane Cultiva¬ 
tion, ro8.| 

Jequitiba \cinielho, 773 
Jitghtns nigra, 772 

jugo-Slavia The Improvement of 
Sericulture, 680 

Jitncits miiciilalns and Juncits spp, 
^58 

J umper Peieentage Distribution 111 
Adana Vilayet, Turkey, 62 
Jute (Coychenrs capsnlans and C 
obtorus), 633 

Kapok : In French West Africa, 
321 Bombax buonapoaense \ar. 
Vinlletn , a Vaiiety of Kapok New 
to Science, \z 2. 

Karrehoom, Rhus mnmudis, 865 

Kharna, Khatta, Khatti : Orange 
Stocks at Peshawar, 1124* 
Kiepeisol, Cussoma spicata , 863 
Kurrajomg, Stevcvha dwmstfoha, 865. 

La-bit6n, 322 
" Lamb of Scithya/’ 303 
Lambs, see Sheep. 



— 34 


Lampas clone, Mu scan comosum , 795 
Lamprey (Ptevomyzon nuivimts j, 6S3 
Larch (.Lanx leptolepis) , Experimen¬ 
tal Cultivation an Austria, 772 
Lathyrus Aphaca, 197 
Latiodectus mactans , 334 
Lauvembergia (Serpicula) knsuta , 32S 
Lauretum, 432 

Lavender (Lavandula spp ) In Moroc¬ 
co, 1115 Manuring Lavender, 
1116 

Lavi, Aeluropus villosus, 1142 
Lawson Cypress Cultivated an Aus¬ 
tria, 772 

Lecythis minor and L Pi sons, 773 
Leersia he x an dr a, 864 
Lemna spp , 282 

Lemon Certain Relationships Be¬ 
tween Flowers and Fruits, 953 
See also Citrus Fruits 
Leptoptilos 'javamca, 350 
Lespedeza strtata , 342 
Lesser Kingfishers, Alcedo spp , 350 
Lesser Reedmace (Typha an gust 1- 
foha), 758 

Lesser White Egret, Heredias gaz - 
zHta, 350. 

Lettuce * Availability of Carbohy¬ 
drates m Certain Vegetables, 485 
Seed Survey Report 1919 m Canada, 
518. 

L&ucaena glauca, 864 
Libya. Italian Tripoli Wools and 
Means of Improving Them, 127 
The Rearing of Donlceys and their 
Crosses with Horses, page 129 
Forestry, 432 Improvement of 
Horse Rearing, 553 The Climate 
of Cyienaica, 715* A Variety of 
Tripolitan Maize Suitable fox Arid 
Climates, 1094. 

Lime-Tree * Its Value as a Plant Fur¬ 
nishing Nectar, 239 
liming. Lime Requirements in the 
Soil Determined Chemically and 
' Physiologically, 175. The Compa¬ 
rative Value of Various Forms of 
Agricultural Limestone, 176. Cal¬ 


cium Content m Viigm and Culti¬ 
vated Soils 111 Ohio, 491 The Cat- 
boirficatio’i oi Burnt Lmi« m 
Soils, 625 Carbonate of Calcium 
and Magnesium m Relation to the 
Chemical Composition, Bacfenal 
Contents and Productivdy of Two 
Very Acid Soils, 841 Field Com¬ 
parison of Hydrated Lime with Li¬ 
mestone of Different Degrees of 
Fineness, 1064 The Influence of 
Lime on the Nitrification of Farm¬ 
yard Manure in Arable Soils, 
1065 

Linseed Quantities of Nitrogen, Phos¬ 
phoric Acid and Potash removed 
from Soil by Crops m Scandina¬ 
via, 179 Lmum usitatissimum , 
633 For Lmseed Oil see Flax. 
Lipeurus heterographus , 338. 
L%ponyssiis bursa , 669 
Liquid Manure, see Manuies 
Lw%odendron sp . Furnishing Nec- 
tai, 239 

Lithospermum arvense , 197 
Locoweed, 996 
Lohum spp , 197, 3x5 
Lotus covmcnlaius , 748. 

Louro (Cordia Hypoleuca DC), 773 
Lucacha, Latrodectus mactans, 334. 
Lucerne. Alfalfa as Sole Food of 
Dairy Cattle, 86 Value as a Plant 
Furnishing Nectar, 239. Food 
Value of the Alfalfa Hay, 344. 
Sulphur as a Fertiliser for Lucerne 
in South Oregon, U, S A , 397, 
Irrigation of Field Crops: Expe¬ 
riments in Nevada, XL S. A., 496. 
Seed Survey Report 1919 in Ca¬ 
nada, 5x8 Preliminary Report on 
the Acclimatisation of Alfalfa in 
the Philippines, 643 Yield per 
acre in Alsace-Lorraine, 710 
Green Ensiled Forage Composition, 
750. Cellulose Yield, 799 Loss 
of Organic Matter m the Prepara¬ 
tion of Brown and Black Alfalfa; 
866, Analysis on Ensilaged For- 
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age, 886 The Effect of Weather 
on Alfalfa Hay and Alfalfa Seed 
Growing m Western South Dakota 
and in Utah, U. S A , 943 Com¬ 
position of Lucerne Hay, 1143 

Lumbang Oil, 254 

Lupin: Observations on the Here¬ 
dity of Characters, m Denmaik, 
193 

Luxemburg (Grand Duchy of) Do- 
rests, 61 Bee-keeping, 1167 

Luyaluya, Pamcum repens, 864 

Lygodmm , 305 

Machinery and Implement's, Agrt- 
CTOttnRAL Team Work, 106 On 
the Investigation of Resistance 
to Wear of Parts of Agricultural 
Machines, 107. Trials of Three- 
furrow Ploughs for Mechanical 
Ploughing m Italy, 108, Mechan¬ 
ical Cotton Ginners in Indo-China, 
109 Electrical Power on Farms, 
243 Tractor versus Horse Team, 
244. A Press for Fuel, 245 The 
French Power-Farming Trial Week 
in Autumn 1919, 354 Protection 
of Tractors against Freezing, 454. 
Ploughs for Mechanical Cultivation, 

455 Damage of Seeds mThreshing, 

456 Foundation of an Experi¬ 
mental Institute of Agricultural 
Mechanics in Italy, 568 Bamletts 
Potato Digger, 569 Motor Hay 
Waggon, 570. Safety Buttens 
for Paring Horses' Hoofs, 571. 
Colonial Power Fanning, 685 The 
Spring Power Farming Week, 686 
Tillage with Rotary Machines, 687. 
Continuous Knife Mowers, 903 
A Seated Drag-Hoe, 904. The 
Blanchard Improved Fore-Car¬ 
riage, 905. A Turbine Sorter for 
Seeds, 906. Use of Tractors in 
Cochin-China, 1020. Automatic 
Weighing and Felling Machine, 
1021 Rice Milling Machinery, 1093, 
Power Farming in Spain, 1168, 


A Ti actor with the Greatest Pos¬ 
sible Grip, 1169 The A R A 
Vineyard Ti actor, 1170 The Du¬ 
bois Pohculteui, 1171 Method 
for Sealing Bottles Hermetically 
with I Tn ground Glass Stoppers, 
1172 Review of Patents, no, 
246, 457 , 57 ^ 

Madagascar The Forests of Mada¬ 
gascar 215 Meat from Madagascar, 
258 The “ Betratra ” a New 
Oil Plant of Madagascar, 753 
Vine Growing, 764 Great Success 
of Meat-Canning Factories m Ma¬ 
dagascar, 804 The Prairies m 
Madagascar, 971 Notes 011 Breed¬ 
ing Wool-Producing Sheep in Ma¬ 
dagascar 1014. Onchocercosis in 
Madagascar Cattle, 1136 

Mafiloha, Andropogon intermedins, 

Magnesia, Magnesium Content in 
Virgin and Cultivated Soils, 491* 
Effects of the Carbonate of Magne¬ 
sium on the Chemical Composition 
etc, of Two Veiy Acid Soils, 841 

Maguey, 203. 

Mahogany (Female) (Cedrela sp), 
773 

Maize Selection m Biazil, 28 Maize 
Cultivation at Katanga, 113 Re¬ 
sistance to Alkali, 308. Synthetic 
Production by Selection the United 
States, 313 Effect of Tempera¬ 
ture on the Quality of Sweet Maize, 
320. Glutmated Maize Bran, 340 
Selection and Gram Yield in Maize, 
407. Analysis of Maize Grown or 
Consumed in Italy, 502. Herit¬ 
able Characters of the Maize . 
Lmeate Leaves, 508 Survey Report 
of Seed Corn 1919 m Canada, 518 
Effect of Frost in Maize, 61S, The 
Traumatic Production of a New 
Form of Maize, 636. Inheritance 
of Waxy Endosperm Aleurone 
Colour, and the Correlation be¬ 
tween Endosperm Texture and 
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Alcuronc Coloiu of Maize, 73 {, 
Selection of Strains of Dent Maize 
Considering both. Yield and Ma¬ 
turity, Adapted to New York 
State Conditions, 735 Inheritable 
Chaiacters oi Maize Pistillate 
Ploweied Plants, 736* Phosphatic 
Fertilisers as a Means of Hastening 
the Maturity, 742 Carbohydrate 
Metabolism 111 Green Sweet Maize 
during Storage, at Different Tem¬ 
peratures, 849 Anatysis of Silaged 
Foiage, 886 Studies 111 the Pler- 
itable Characters of “ Rracliytic 
Culms”, 958 Maize Sugar, 1028 

Temperature Influence on Sowing 
and Harvest Dates, 1057 A Va¬ 
riety of Tripolitan Maize Suitable 
for Arid Climates, 1094 
Malachva capitate *, 973 
Malaria Slight Effect of Plasmodium 
on its Intermediate Host, 158 
Mallow {Althaea officinalis) Culti¬ 
vation in Italy, 211* 

Manganese The Watei-Soluble Man¬ 
ganese of Soils, 1 2 

Mangels * Quantities of Nitrogen, 
Pliosphoiic Acid, Potash, removed 
fiom the Soil by Crops m Scandi¬ 
navia, 179 

Mango: In Belgian Congo, 762 
Mannnaman, A Is 1 carf us, 864. 

Manioc On the High Nitrogenous 
Content of Certain Cambodian 
Maniocs, 746 Notes on Manioc m 
Indo-China, 968 
Mannitol Olive Oil, 286 
Manures and Manuring T The In¬ 
fluence of Farmyard Manure on 
Clover, 22. The Action of Some 
Common Fertilisers and Manures, 
177 Ammonia Fixation by Gyp¬ 
sum, 178 The Fertiliser Situation 
in Scandinavia (Sweden, Norway 
and Denmark}, 179 The Effects 
of Manuring in Meadows and Graz¬ 
ing Hand, 180, The Agricultural 
> Value of Organic Manures* 181 


xAnalysis of some Oiganic Manuies, 

182 Nitrogen Dosses m Urine, 

183 New Guano Deposits m the 

Island of Sardinia, 297 Produc¬ 
tion of Faimyaid Manuie m South 
Afuca, 298 Beneficial Action of 
Farmyard Manuie in Preventing 
the Injurious Effects of Alkaline 
Salts in the Soil, 299 Influence 
of Fertilisers on the Botanical Com¬ 
position of Pastures, in USA, 300 
Influence of the Soil and Manure 
on the Nitrogen and Ash Content 
m Crops, 309 The Antwerp Market 
for Fertilisers and Other Products 
useful to Agriculture from 1914 
to 1919, 392 The Preservation 
of Liquid Manure, 497 Carbon- 
ication or Manuring with Carbon- 
dioxide, 626 Influence of Fer¬ 
tilisers on the Combustibility of 
Tobacco , Researches m Cuba, 
627 Sulphuric Acid and Fertil¬ 
isers, 722 The Composition of 
“ Betiatra ’* Cake Used as a Fei- 
tilisei, 723 Preliminary Experi¬ 
ments with Fertilisers, 111 Rice 
Growing, 744 “ Wool Waste ” 

as a Fertiliser, 842. The Fertihsing 
Value of Sewage Sludges, 843 The 
Influence of Dime on the Nilufic- 
alion of Farmyard Manure in 
Arable Soil, 1065 Tobacco Oil 
Cake as a Fertiliser, 1067* See 
also Dmxing, Sulphur* 

Manures, Green, The Influence of 
Green Manures on the Physico- 
Mechamcal Conditions and Aera¬ 
tion of Ricefields, 394 Soil Reac¬ 
tion as Influenced by Green Man¬ 
ures, 947 Sesbmna serica as a 
Green Manure Crop, 1066. 

Manures, Nitrogenous Stimulant Ef¬ 
fect of the Sulphate of Calcium 
for Rendering Nitrogen Available, 
177 Ammonia Fixation by Gyp¬ 
sum, 178 The FertihvSer Situation 
in Scandinavia, 179 The Agricul- 
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tuial Value of Organic Manures, 
1S1 Nitrogenous Guano, 294 
Agricultural Consumption of Sul¬ 
phate of Ammonia and Nitiate of 
Soda m the United Kingdom, 302 
The Nitrate of Soda Situation m 
Europe, United States, and Eg3 T pt, 
395 The Relation between Certain 
Acidic and Basic Constituents of 
the Soil as Affected by Ammonium 
Sulphate and Nitrate of Soda, 
622 

Manures, Phosphatic Use of Natural 
Phosphates m Ricefield, 111 Indo- 
Clnna, 23 Stimulant Salts for 
Rendering Phosphorus Available 
m the Soil, 177 Quantities of Ni¬ 
trogen, Phosphatic Acid and Po¬ 
tash Removed from the Soil by 
Ciops 111 Scandinavia, 179 The 
Phosphate Deposits m Switzerland 
and their Utilisation m Agricul¬ 
ture, 184. Phosphatic Guano, 297 
Researches 011 the Velocity of 
Solubility of Phosphoiic Anhyd¬ 
ride in Basic Slag and Other Phos¬ 
phates, 301 Production and Dis¬ 
tribution of Tunisian and Algerian 
PhosphatevS m T920, 393 Expe¬ 
riments and Researches on " Te- 
traphosphate,” 498 Phosphatic 
Fertilisers as a Means of hastening 
the Maturity of Maize, 7^2 New 
Types of Basic Slag for Sale 111 
the British Isles, 844 The Re- 
trogradation of Supeiphosphates, 

845 

Manures, Potash. Solvent Effect of 
Oxidation of Sulphur by Microx- 
ganisms Compared with Nitrifica¬ 
tion, 18. Potash in Turns and Mo¬ 
rocco, 24 Quantities of Potash 
Removed from the Soil by Crops 
in Scandinavia, T79 Fertilising 
Value of ** Broom Millet 99 Ash, 
499 Potassium Bearing Minerals 
of Soil, 621. The Effect of Potas¬ 
sium Salts on the Anatomy of 


Dactyl is glome fata, 629 Value 
and Importance of Potash Deposits 
in Alsace, 7L0 

Maple St gar Industry in Prov of 
Quebec (Canada), 252 
Maiandi, A can Unis ilia joints, ij j.2 
Margaropus anstiahs , 7 

" Marine Fibre ” Fibie of Posidonia 
australis , 323 
Marjoram, 1115 
Massaiauduba giande, 773 
Mate, 57 

Meadows and Pastures Effect of 
Grazing upon Forest Repi eduction, 
65 The Effects of Manuring on 
the Yield of Mountain Meadows 
and Glazing Band, r8o The In¬ 
fluence of Feitiliscis on the Botan¬ 
ical Composition of Pastilles, 300 
Book-Keeping Relative to Mead¬ 
ows m Switzerland, 574 The 
Prairies of Madagascai, 971 Mead¬ 
ow Top-Dressing Test in New 
Zealand, troi 

Meadow Fescue Seed Stnvey Re¬ 
port 1919 111 Canada, 518. 

Meat The Chemical Investigation 
of Spoiled Meat, 126 Meat from 
Madagascar, 258 Composition 
and Identification of Meat Extiaets, 
365 The “ Xarque ” (Diicd Meat) 
Industiy m Brazil, Production 
and Exportation, 590 A Nat 11 e 
Method Used for Preserving Meat 
at Fez, Morocco, 591, Sanitary 
Measures dealing with Consump¬ 
tion of Aplitlue, Meat, 775 The 
Pigeon as a Rapid Pioducer of 
Meat, 781, Great Success of Meat- 
Cannmg Factones an Madagascar, 
804 Sausage Yeast, 1180 
Medicago falcaia, 342, 410 M, sa¬ 
liva, 197, 410. 

Medicinal Plants. Cinchona Culti¬ 
vation in Indo-Cliiiia, 55, 331* 

Ipecacuanha and its Possibilities 
m Indo-Cluna, 56 Ilex vomitoria 
as Source of Caffein, 57 Cultiva- 
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lion of Medicinal Plants in Royal 
Botanic Gardens, Naples (Itafy), 
2ti Camomile Cultivation in 
Anjou, France, 756 Contribution 
tu Study of Citroneilas 8 74 Tam 
That (Panax repens ^), as a Sub¬ 
stitute for Ginseng, 876 Cinchona 
Bark from E Africa and the Ca¬ 
rrier oons, <586 

Megrospermum erythroxylum , 773 
Melampyrum arvense, 197 
Meha Azedetach, 432, 525, 531 
Mehlotns sulcata, 197 
Melon Musk Melon Seed Survey 
Report 1919 in Canada, 518 Cul¬ 
tivation m Italy, 653 
Menopon hisenaium and M pallidum , 
338 

Mentha spp , 1115 
Mesemhiyanthemmn, 423, 86 0 
Mesopotamia GumTragancatli 207 
Development of Agriculture, 826 
Cotton Growing, 97^ Experiments 
with Peanut in Mesopotamia, 1106. 
Mesquite, Prosopis pthjlora, S65 
Meteorology The Importance of 
Agricultural Meteorology m Tro¬ 
pical Countries, S Effect of Cli¬ 
mate on the Growth of Wheat m 
Portugal, 9 Effect of Weather 
Conditions on the Setting of Fruit 
in the Plum in Minnesota, USA, 
10 Resistance of Flower Buds 
and Flowers of the Apricot to Tow 
Temperatures in New Mexico, U 
S A , 11 Organisation of the Agri¬ 
cultural Service of Applied Meteo- 
rology in Italy, 162 The Cbmate 
of Illinois from an Agricultural 
Point of View, 163 The Possibility 
of Forecasting Summer Tempera¬ 
ture and the Approximate Yield 
of Rice in the North of J apan, 164* 
Climate and Cotton Growing in 
XL S, A., 165. The Influence of 
Pruning on the Resistance of Fruit 
Trees to Cold* Investigations in 
XL S A, 166. Agricultural Meteo- 


lological Investi gatiou in Scot¬ 
land, 289 Investigations on the 
Cooling of the Soil during the 
Night, with Reference to Spimg 
Frosts, m Scotland, 290 Unseen 
Condensation of Water Vapour 
due to Trees, 292. Considerations 
on the Rainfall m Indo-China and 
their Consequences from the Stand¬ 
point of Cinchona Cultivation 111 that 
Colony, 331 Weather Forecasting 
at the Station of Agricultural Me¬ 
teorology, Montpellier, 369 Compa¬ 
rative Studies on Evapoiation Car¬ 
ried out under Identical Experi¬ 
mental Conditions, in the USA, 
383 Cultural Tests of Wheat 
m Tonkin with Regard to Local 
Clmiatic Conditions, 384 The 
Effect of Meteorological Factors 
on the Growth, Morphology and 
Yield of the Tepary Bean (Pha~ 
seolus acutifohus var. laiifolms ), 
385 The Effect of Low Tempera- 
tuics 011 the Floral Buds of the 
Peach Tree as Regards their Water 
Content, 398 On tile Thermal 
Differences between the ff Ubac ” 
and " Adiet ” of a Lacustrine Val¬ 
ley, 4S6 Experiments in Agri¬ 
cultural Meteorology Relating to 
Wheat made at the Higher Agri¬ 
cultural Institute, Lisbon, 487. 
The Drought in 1919 in Tourainc 
(France) and its Effects on the 
Vines, particularly on Direct Hy¬ 
brid Bearers, 488. Effects of 
Summer Tempetatm.es on the Geo¬ 
graphical Distribution and Gemn- 
nating Capacity of the Seeds of 
Pxnus sylvestns m Sweden, 490, 
Rainfall m Brazil, 495. The Beha¬ 
viour of Certain Grafting-stock 
as regards the Great Drought of 
19x9, m the South of France, 332, 
Effect of Frost in the Tablelands in 
New South Wales, Australia, 6x8 
Meteorological Stations in Ecuador, 
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714 The Climate of Cyrenaica 
with Special Reference to its In¬ 
fluence 111 the Cultivation of Ce¬ 
reals, 715 The Climate of Cali¬ 
fornia and its -Effect on the Growth 
of Fruit Trees and Vines, 71.6 Ef¬ 
fect of Temperatuie on the Geo¬ 
graphical Distnbulion of Dif¬ 
ferent Species of Opvntia , 717 

A New Variety of Asphodel Pro¬ 
duced by the Action of the Ma¬ 
rine Climate at the Cotes-du-Nord, 
France, 719 The Factors of 
Light ” and “ Temperature ” in 
Relation to Crop Pioduction m 
Southern Italy, 724 Temperature 
and Humidity Associated with the 
Sirocco m Palestine, 833 Cultiva¬ 
tion does not lnciease the Ram- 
fall in the Great Plains States, 
S34, Influence of Sun-Spots and 
Rainfall upon the Growth of An¬ 
nual Rings m Trees, 835 Relation 
of the Weather to the Yield of 
Spring Wheat m Manitoba, 836 
Climates of the British Empue 
Suitable for the Cultivation of Cot¬ 
ton, 837 Effects of Drought m 
the Spring of 1919 on the Tea Dis¬ 
tricts m India, 83S Piedictmg 
Minimum Temperature from Hyg- 
rometric Data, 940 Effect of the 
Relative Length of Day and Light 
and Other Factors of Environ¬ 
ment on Growth and Reproduc¬ 
tion in Plants, 9 j.i New Methods 
for Determining the Coirelation 
Coefficients between the Giowth 
and Yield of Winter Wheat m 
Ohio, USA, 942. The Effect 
of Weather on Alfalfa Hay and 
Alfalfa Seed Crowing in Western 
South Dakota and m Utah, U S , 
943, Effect of Climate of Tonkin 
on the Yield of Different Varie¬ 
ties of Coffee, 944 Temperature 
Influence 011 Sowing and Harvest 
Dates of Spring Wheat, Oats, 


Potatoes, Maize and Cotton, in 
U S A , *057 Effect of Snow on the 
Yield of Wxntei Wheat 111 Ohio, and 
m Illinois, U S , 1038 Effect of 
Conditions of Temperature and 
Sunshine on the Development of 
Cultural Plants, 1073 
Milk Fat Content 111 Milk P10- 
duced by Ayrshire Cows, 345 
Behaviour of Bactemim coh in 
m Milk, 617 Virulence of Milk 
of Animals Suffering from Aphthic 
Fever, 1002 See also Dairying 
Millet Percentage Composition of 
Millet, 223 Resistance to Alkali, 
308 Seed Suivey Repott 1919 111 
Canada, 518 Composition of 
Green Ensilaged Forage, 750 
Milling The Nututive Value of the 
Wheat Kernel and its Milling Pro¬ 
ducts, 1 57 Peicentage Composit¬ 
ion of Various Milling Residues, 
223 The Effect of Milling on the 
Digestibility of Graham Flour, 
284 Compaiison of the Feeding 
Values of Different Bread-Making 
Flours, 285 
Mimnsops elafa, 773 
Mini Cultivation 111 Morocco, 1115, 
Morocco Potassic Salts of Lake 
Zima, 24, Prophylaxis against 
Bacterial Anthrax by Means of 
Vaccination, 543 Native Methods 
of Pieservmg Meat, 591 Obser¬ 
vations on Apricot, etc , 991, Produc¬ 
tion of Henna in Moiocco, 1108 
Atomatic Plants, 111:5 Sericui- 
tiue, 1165 
Morus mgva> 432. 

Motoi culture, see Maoliuieiy and Agri¬ 
cultural Implements. 

Mowing - machine, see Agricultural 
Machinery and Implements. 
Mulberry: In the Adana Vilayet, 
Turkey, 62 Mulberry Plantations 
in Italy, 651, Textile Fibres of 
Mulberry Bark, 694 Effects of 
Feeding Silkworms on Mulberry 
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Leaves closed to the Thick of 
Mam Roads, T017 

Mule In Fiench West Afuca, 22S 
Serophvlaxia and Serotherapy for 
Tetanus m the Mule, 4 36 Breeding 
m Calabiia, 550 Metrical Studies 
in France, to to 
Mused} 1 boiryoides , 197 
Muscan comositm , 795. 

Myositis, see Hygiene of Live Stock 
Myioca* pus fio/idosus , 773 

Narra-narra, Acanthosicyos hovndu , 
865 

Nasturtium officinale , 1115 
Nectandia spp , 773 
N&num Qieandei , 432 
Netherlands * Goat and vSheep Rear¬ 
ing, 233 Selection of Lohum ita- 
heum , 315 Cultivation of Plants 

with Oleaginous Seeds in Holland, 
324 Nitrate of Soda Situation m 
Holland, 395 Eggs and Poultry 
Exports mto England in 1913 and 
1919, J 1 59 

New Caledoma: Deer 111 Ncw t Cale- 
donia , Utilisation of tlieir Flesh 
by Canning, 105 Cotton Growing, 
5 2 - 

New Hebrides Cotton Cultivation, 
522 

New South Wales The Illawaira Cat¬ 
tle, 557. Effect of Piost on Maize 
Development, 6 t 8. Yield of Dif¬ 
ferent Vaiieties of Oats, S63 
New Zealand * Sheep Rearing, 233 
Tractor versus Hoise Team, 244 
Feeding Laying Hens without 
Wheat or Millings, 564 Feeding 
Experiments with Calves, 1013 
Meadow Top-Dressing Test, no 1 
Nigel la spp , 3115 
Niger, Gmmtia abyss mica, 633, 
Nigeria Oil Palm Cultivation, Yield 
and Export of Kernels and Oil, 
423 Cocoa Production, 1H4 
Nitrate of Soda, see Manures, Ni¬ 
trogenous. 


Nitrogen, see Manures, Nitrogenous 
Norway The Fertiliser Situation, 
179 Goat and Sheep Real mg, 233 
The Nitrate of Soda Situation, 395. 
Numido pneleagns , 350 
Nyssa sp Furnishing Nectar, 239. 

Oak Distnbution Percentage in 
Adana Vilayet, Turkey, 62 
In Greek Forests, 214 Stock 
Poisoning due to Oak Leaves, 
434 Experimental Cultivation in 
Austria, 772 Tlie Influence of 
Suckers on the Pioduction and 
Form of Oaks m the Preserves, 
mg See also Queicus spp 
Oat The Occurrence of Dwarf Plants 
and the Transmission of that Char¬ 
acter 111 Pure Lmes of Victory 
(Seyer) Oats, in the United States, 
33 Quantities of Nitrogen, Phos¬ 
phoric Acid and Potash Removed 
from the Soil by Crops m Scandi¬ 
navia, 179 New Types of Oats 
Obtained by Hybridisation and 
vSelection at Svalof, Sweden, 192 
A vena saliva , 3:97. Resistance 

to Alkali, 308. The Improvement 
of Cereals in Ireland, by Selection 
and Crossing, 409, Improvement 
by Selection, 507 Yield Accounts 
in Switzerland, 574 Average Yield 
per Acre in Alsace-Lorraine, 710. 
Yield of Different Varieties of 
Oats m New South Wales, 863, 
Temperature Influence on Sowing 
and Harvest Dates, 111 the United 
States, 1057 

Oceania (French Settlements) * Cot¬ 
ton Cultivation, 42. 

Oestrius, see Hygiene of Live Stock 
Oil Crops * Cultivation of Flax for 
Manufacture of Lmseed Oil, 48. 
On the Utilisation of ' Sump ” 
{Balamt&s aegyptmea Del), 49. 

Cultivation of Plants with Olea¬ 
ginous Seeds m Holland, 324, The 
Guayacau {Caesalpina melcmocarpa ), 



425 Tagetes anisata , Source of 
Essential Oil, 428 Utilisation of 
the Fruits of Meha Asedarach as 
a Source of “ Mangora M Oil, 525 
The Seeds and Oil of " Eno Abura ” 
(Pertlla ocymoides) from Japan, 
5S4 The “ Betratra ” a New Oil 
Flant of Madagascar, 753. See 
also Oil Palm, Groundnut 
Oil Palm Studies on the Oil Palm 
Kernels 111 West Afuca, 423 Ex¬ 
ploitation of the Oil Palm in the 
Ivory Coast and 111 Indo-Chma, 424 
The Exploitation on the Ivory 
Coast, 869 

Oils, Various Linseed Oil, 117, 205 
Olive Oil, 206 Analytical Study 
of Spanish Olive Oil, 253 Lum- 
bang-Oil Industry 111 Philippines, 
254* Palm Oil, 423, 424, 869 
Manufacture of Vegetable Oils m 
Japan, 460, Mangora Oil, 525 Che¬ 
mical Composition and Industrial 
Utility of Ye Coma Oil, 584. Ita¬ 
lian Grape-Pip Oil Industry, 797 
Digestibility of Certain Vegetable 
Oils, 828 Citronellas, S74 Tuni¬ 
sian Olive Oil, 1029 Oil from To¬ 
bacco Seed, 1107 Henna Oil, 
1115. Rancidity of Philippine 

Coconut Oil, 1176 See also Copra 
Oily, 773 
Olea sp , 432, 865 
Old Man Saltbush, 865 
Oleo pardo (Myrocarpus f rondos us Fr 
All ), Oleo vermelho ( Megtosper - 
mum erythroxilmn Fr All), 773 
Olives * The Effects of Irrigation on 
Olive Production, in Tunis, 206. 
Olea sp, 432, Observation 011 the 
Olive Flower in Italy, 725, Wild 
Olives, 62, 865 Olive Trees and 
Olive Oil in Tunisia, 1029 Test 
Results of Mechanical Cultivation 
of an Olive Grove m Spam, 1168. 
Onion. Seed Survey Report 1919 in 
Canada, 518. Cultivation m Italy, 


Opuntia Vious-mdico and Opuntia 
spp , 432, 717 
Orange See Citrus Fruits 
Orchard Glass Seed Survey 1919, 
111 Canada, 518 
Qveodaphne Hookeitana , 773 
Origanum glandule sum, it 15 
Ovilhts nidxcus , 350 
OrmthogaUtm umbcUatum , 197 
Ostrich Production of Farm.} aid 
Manure m Union of South Africa, 
298 Ostriches 111 North Africa, 
448 Rearing 111 Saidima, 678 
Oxahs conuculata , 328 
Oxydendvum sp Furnishing Nectar, 
239 

Oxytvopis Lambeiti , 996 


Pagoda Cock, Centropus sinensis, 
35 ° 

Palestine Irrigation and Watering, 
21 Temperature and Humidity 
Associated with Sirocco, 833 
Palms, Various The Palms of the 
Philippine Islands, 185 Set, also 
Oil Palm, etc 
Panama, Hats, 974 
Panax repens ?, 876 
Panda nns, spp,, 322 
Panicum pheatum , 86 { 

Pao Brasil ( Caesalpmia echmata L), 
773 

Pao Ferro (Sw arista to men to sa DC.), 
773 

Papaver sonimfentm , 856 
Papei : The Use of “ Falasco s * Fa 
brieation, 758 The Utilisation of 
Sugar Cane Bagasse, 799 Broom 
as a Paper-Making Material, 987 
Papilionaceae. In the Mostagenem 
Sands, Algeria, 501 

Para Chestnut (Brazil Nut) [Bertoi¬ 
let 1a excelsa), 539 
Paraguay Tea, 57 
Pantium tiluiceum , 216, 

Parkmsoma aenleata, 432 
Parocheins communis , 328 



Parsley Seeds Suivey Report 1919 
in Canada, 518 

Pasturage, see Meadows and Pastures 

Pavo muhcns, 350 

Pea: Selection Work m Brazil 28, 
317, 318, 854,1081,1082 Quantities 
of Nitrogen, Phosphoric Acid and 
Potash Removed from the Soil 
hy Crops m Scandinavia, 179- 
Seed Survey Report 1919 in Ca¬ 
nada, 518, Composition of En¬ 
silaged Gieen Forage, 750 On 
the Genetic of *' Rogues ** gamon 
Culinary Peas ( Pisum sativum), 
959 

Peach Cultivation in Indo China and 
in S China, 760 The Pruning 
of Winter Injured Trees, 1123. 

Peacock Peacock, Pavus mnticus , 
350 Experiments m Crossing Pea- 
Fowl, 1163 Cross between a 
Peacock and a Fowl, 1164 

Peanuts Toxic Effect of Peanut 
Cakes Containing Small Quantities 
of Castor Seeds, 774 Feednig 
Pigs, 780 Experiments in Mesopo¬ 
tamia, 1106 See also Groundnuts 

Pear Progression of Ripening of 
“ Knife ” Pears, 332 Researches 
on the Harvesting and Storage of 
Pears, Carried out in the Rogue 
River Valley Oregon, USA, 656 
Description of the Pear-Tiee 111 
Indo-China, 761 Ripening of 
Pears as Modified by Extreme Tem- 
peratuies, 954 Studies in the Pol¬ 
lination of the Bartlett Pear 111 
California, 1086 

Peaty Soil * Experiments on the Im¬ 
provement by Means of Sand, in 
Denmark, 391, Quality and Value 
of Important Types of Peat Ma¬ 
terial- Classification of Peat Based 
upon its Botanical Composition 
and. Physical and Chemical Charac¬ 
teristics, 1060. 

Pefamnus spp, 350 

Fengawar-Djambi, 305, 


Penmsetum spp , 747, 971 
Peppei Seed Suivey Report 1919 
m Canada, 518 
Pequia amatello, 773 
Pequia marfim (Aspulosperma cbuy- 
neum Mart), 773 
PeriUa ocymoides , 584 
Peroba amarella, parda, revessa, rosa 
(A spidosperma sp ), 773 
Pe^sea gratissima Average Diges 
tibility of Fat, 82S 

Peru: Latrodectus macians a Spider 
Injurious to Animals and Man, 33 \ 
Peutzia vwgata , 865 
Phctlacrocorax carbo , 350 
Phalavis cananensis, 197 
Phaseolus spp, see Beaus 
Pheasants, 349 

Philippine Islands Climatic Condi¬ 
tions, S Palms, 185 Lumbang 
Oil Industry, 254 Selection m Soy 
Beans, 512 Preliminary Reporl 
on the Acclimatisation of Alfalfa, 
643 Experiments on the Feeding 
of Diaught Oxen, 675 Suburban 
Forage Crops, 864 The Growth 
of Hevea brasthensis, 977* Timber 
Export and Forest Reserves, 1128, 
The Rancidity of Philippine Co¬ 
conut Oil, ti 76 
Philosamia avvindxa, 7S7 
Phormtum tenax , U03 
P/iragmites communis , 75S 
Phymaspennmn par vijol mm > 865, 
Physocalymma jlondmn , 773 
Phytolacca decandm , 432. 

Picea spp,, 62, 772, 

Pigeon. Analysis of Pigeon Drop¬ 
pings, 182 Use of Pigeon for Rapid 
Production of Meat, 781. 

Pigeon Pea, 633. 

Pigs : Animal Nutrition and Metabol¬ 
ism Studies, 76 Colour Inherit¬ 
ance m Pigs, 81 Pigs in Southern 
Albania, 99, Inheritance Investi¬ 
gations in Swine, 100. The Feeding 
Value of Skim Milk for Swine, toi « 
A Comparison of Velvet Bean, 



Meal Tankage and Soya Bean 
Meal as Supplements to Maize 
Meal in Feeding Hogs, 102 Num¬ 
bers of Breeding Animals Distri¬ 
buted by the Government m Cana¬ 
da, 226 The Breeding of ' f Kamcik” 
Pigs in Bastem Bulgaria, 234 
Mineral Nutrients and Maize m 
Swine Feedmg m Kansas, U S 
A , 235 The Influence of Ground¬ 
nuts and Rice Bran on the Quality 
of Pork Experiments in Texas, 
TJ. S. A, 236 Alfalfa Meal foi 
Fattening Pigs, in Iowa, USA, 
237 Production of Farmyard 
Manure in South Africa, 298 
Breeding and Commerce of Pigs 
in South Annam, 347 Dried Carrots 
as Food, 446, Citrus Peel as Food, 
447, Breeding in Calabiia, 550. 
Swine - Feedmg Investigations in 
Kansas (1918-1919), 560 Profits 
from Pigs in Switzerland, 574 
Feeding Experiments with Vaiious 
Fodder Plants, in Montana, USA, 
676 Pig Breeding in Alsace- 
Lorraine, 710 Breeding in Italy, 
779 The Effect of Feeding with 
Peanut on the Quality of Pork, 
Experiments m Oklahoma, U S. 
A., 780 An Experiment with Fat¬ 
tening Pigs to Compare Cooked 
with Raw Potatoes, 897. Open 
Air Pig-Keeping, 1157. Winter 
Rations for Brood Sows, 1x58. 

Pinckney a rubescens , 773. 

Pine : Distribution Percentage in the 
Adana Vilayet, Turkey, 62. Scots 
Pine of Belgian Origin, 64 In the 
Forests of Gieeee, 214. Action of 
Climate, especially Temperature, 
on the Formation and Germinat¬ 
ing Capacity of Seeds of Pmus 
sylmstns, 537. Cultural Experi¬ 
ments in Austria, 772 

Pine Apple: In Cuba, 1119* 

Pinho do Parana {Araucaria bras?- 
hensts Loud.), 773. 


Pmus spp, 432, 772 and see Pine 
Piptadema rig?da, 773 
Pislacia vera , 432 
Pistachio, 432, xi 15 
Pithecolobtum Saman , 970 
Plane * Percentage Distribution m 
Adana Vilayet, Turkey, 62 
Plant Breeding Plant Breeding at 
the Phytotechnic Station of Gaye- 
rovo, Brazil 28 Trials of Hybri¬ 
disation between Some Species of 
Tnticum in Denmark, 29 Trans¬ 
mission of Dwarf Chaiacter in 
Marquis Wheat, m Canada, 30 
“ Gironde Inversable ” and " Rieti 
Inversable ” New Kinds of Wheat 
Obtained at Nages, France, 31 
Morphological and Cytological Re¬ 
searches on the Hybrids Aegilops 
ovata x Tnticmn vulgare, 32 Trans¬ 
mission of Dwarf Character of 
Oats m U S A , 33 Transmission 
of Maternal Characters in Humu- 
lus japo?ncns var albomaculata, 
in Denmark, 34, Selection of Coffee 
and Cocoa at Surinam, Dutch 
Guiana 35. New vat Connecti¬ 
cut Havana No 38 obtained by 
Mutation in the United States, 
36 Vigorous Growth Compensat¬ 
ing for Sterility in Hybrids of 
Species of Foxglove Digitalis pur - 
pmea and D luiea, 37 Behaviour 
of the Characters “ Date of First 
Head”, " Height of Plant” and 
“ Width of Leaf ” in Certain Crosses 
between Hard, Medium and Soft 
Wheat in U. S. A., 191. New Ty¬ 
pes of Wheat, Rye and Oats Ob¬ 
tained by Hybridisation and Se¬ 
lection at Svalof, Sweden, 192. 
Observations on the Heredity of 
Characters in the Lupin, Wheat 
and Barley, in Denmark, 193. The 
Selection of Hevea brasihensts Ac¬ 
cording to Individual Differences 
in Yield, 194. Apple Bud Selection 
and Selection of Apple Seed for Pro- 
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pagation 195 On the Behaviour of 
Hybi ids Resulting fi0111 the Crossing 
of a Mutant with the Original Va¬ 
riety, 310 Australian Vaiieties of 
Obtained by Hybridisation Wheat 
andSelection, 311 Expeuments 111 
Hybridisation between Certain 
Kinds of Wheat 111 New South 
Wales, Australia, 312 Synthetic 
Pi eduction, by Selection and 
Ciossing, of Varieties of Maize Very 
Rich in Gluten m the United States, 
313 Improvement of Potatoes 
through Hybridisation and Selec¬ 
tion of Bud Mutations, 31 j 
I nvestigations on the Variability 
and Heredity of the Characteis of 
Certain Species of Lolinm, 335 
Crosses between the French “ Che- 
vrierBean with Green Seeds 
and Other V a lie ties, 316 Genetic 
Factors that Deteinnne the Form¬ 
ation of Anthoeyanm m Peas, 
317 On some Attempts to Cross- 
Pollmate Peas and Beans, 31S 
On the Heredity of Red and Mel¬ 
low Colours m Beta, 3x9 The 
Need for Extending and Intensi¬ 
fying the Fme Breeding of Wheat 
in Spam 406 Correlations be¬ 
tween Certain Characters of the 
Ear and the Yield of Grain m Maize, 
407 Determination of the Pei- 
centage of Cross Fertilisation be¬ 
tween the White and Yellow Va¬ 
rieties of Sorghum, 408 The 
Improvement of Ceieals, Flax and 
Rye-Grass in Ireland, by Selection 
and Crossing, 409 Determination 
of the Percentage of Cross-Fertil¬ 
isation between Medicago saiiva 
and M. falcata, 4x0, On the Need 
for the Selection of Turnips in 
New Zealand in Order to Obtain 
a more Uniform Product, 4x1. 
.Degeneration in the Sugar-Beet 
and its Remedy in Selection, 41 z. 
Geographical and Taxonomic Re¬ 


seal dies undertaken 111 order to 
establish a Rational Basis foi the 
Selection of Tea, 41.3 Impro¬ 
vement of Coffee m India, 414 
Influence of Foieign Pollen on the 
Shape of the Fruit of the Mother 
Plant m Certain Ciosses between 
T T an ilia phnnfolia and Vamllon, ” 
415 Possibility of an Intranu¬ 
clear Cross m Homozygotes, 506 
Improvement of Figowo Oats by 
Crossing with Bne Oats and by 
Selection, 507 Heritable Chaiac- 
ters of the Maize Fmeate heaves, 
50S Pedigiee Selection of the 
Focal Variety of Rice M Pliungtien M 
m Indo-Cluna, 509 Improvement 
of Rice by Selection and Hybridi¬ 
sation 111 Java, 510 On Variation 
m Taitaiy Buckwheat Fagopymm 
fatal icum (F ) Gaeitn m the U S A , 
511 vSelection 111 Soy Beans m the 
Philippines, 512 Improvement of 
Sugar Beet by Selection, in Fiance, 
513 Variation of the Coconut 
Tree Obseived m Ceylon, 514, 
Piobable Origin of the Dwarf 
Coconut Tree, 515. Fasciation and 
Dichotomy following the Grafting 
of Two Portuguese Vines, 516 Il¬ 
lustration of the Definite Principles 
of Heredity Hybrid Catalpa hi- 
g'uomvides y C, Kaempjo 1, 5x7 

Plant Bieedmg and Tropical Crops* 
632 Studies in the Pollination of 
Indian Crops, and the Possibility 
of Improvement’by Selection, 633 
Criticism on tlic “ Crossing Over ” 
Theoi y, according to the Calcula¬ 
tion of Piobabilities, 634 Pusa 
No, 4”, Indian Wheat Variety 
Imported into France because of 
its Early Maturity and Resistance 
to Scorching, 635 The Traumatic 
Production of a New Form of Maize* 
Zea Mays var. polvspevma t 636 
Pedigree Selection Applied to the 
Rice Variety “ Nang-Meo, ’ ’ in In- 
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do-Clima, 637 Sugai-Canc Biecd- 
mg m North India, 63S Studies 
and Observations 011 the llybnds 
of tlie Genus Citrus , 639 A New 
and Improved Vaiietv of Plum 
obtained from a Bud Vaiiation of 
the French “ Petite Prune d’A- 
gen”, m California, 6_|o Natmal 
Selection of Asphodehts lateits pio- 
duced by the Action of the Mari no 
Climate at C6tes-du-Noid, Fiance, 
719 The “ Ardito ” Wheat, Ob¬ 
tained by Hjdmdisation, m Italy, 
732 The Production of Wheat 
foi the Highlands of Butish East 
Africa by Hybudisution and Se¬ 
lection, 733 Inheiitance of Waxy 
Endosperm Aleuione Coloui, and 
the Coirelation between Endosperm 
Texture and Aletuone Colour of 
Maize, 734 Selection of Strains 
of Dent Maize, Considering both 
Yield and Matin 1133 adapted to 
New York State Conditions, 733 
Inheritable Charaetei s of Maize 
Pistillate Flowered INJaizc Plants, 
736 Puie lane Selections of Rice 
m Btuma, 737 A Mutating Black- 
bei^-Dewben^ ITybud Rub'll $ cae- 
sins x R fnUiu)$its t 738 Wheat 
Varieties from the Rieti " Sta- 
zione di Gramcoltura ” , the Var- 
rone ” Variety", 851 Improvement 
of Native Wheat Vaiieties b> r Se¬ 
lection in Bulgaria, 852 Selec¬ 
tion of Rice Vaiieties at the Rice 
gi owing Station of Cnntho, Cochin- 
China, 833 Reseat dies on the 
Genetic Composition of Certain 
Types of Peas, 854 The Possi¬ 
bility of the Transmission of Cer¬ 
tain Characters of Papaver smn- 
ntferum t 856 Colour Changes in 
Flowers Connected with Sex in 
Some Dtunthus Hybrids, S57 Pol¬ 
len and Pistil Development in Re¬ 
lation to Sterility in Pure Forms 
and Hybrids of the Plum, 838, 


Notice on the Groundnut Selec- 
lion in Senegal, 870 “ Riecio ” 

Wheat, 956 Natural Wheat Rye 
Hybrids in the IT S A , 957 Stu¬ 
dies on the Heritable Characters 
of Maize “ Braclrrbe Culms”, 958 
< )n the C renetics of ‘ < Rogues ’ ’ 
Among Culmaiy Peas {Pisum sa¬ 
il 0 inn), 959 Selection of Sugai 
Cane, 111 Mauritius, Java and m 
Cochm-Chma, 960 Studies on the 
Suckenng Habit of Reciprocal To¬ 
bacco Ciosses Eittle Dutch x 
Cuban, qGt Selection of Hevea 
at the Agricultural Experiment 
Station of Ethical, Coclun-Chma, 
962 Apple-Tree Crossing (Mahis), 
9(13 Bud Variation of Grape 
Fruit, 96^ Indo-Clnnese Rices 
Selection, Cultivation and Hull¬ 
ing of Rice m Indo-Chuia, 965 
The Sterilhw of Hybrids from 
the Mendeliau Standpoint, 1076 
Expenmental Studies on Self-In- 
couipa tibi li 13^ 111 Hei maphrodite 

Plants, 1077 Selective Fertili¬ 
sation m Pollen Mixture, 1:078 
Wheat Selection at the Cereal 
Growing Station of Rieti, Ita¬ 
ly* 1079 Determination of Cer¬ 
tain Hereditary Factors in Wild 
Hybrid of Pha^eolus vulgaris , 1080, 
Case of Complete Dominance of 
a Quantitative Character in Peas, 
108 r The Heredity of the *' Adhe¬ 
rent Seeds ” Character 111 Peas, 
10S2 Heredity of the Colour 
of the Hilum of the Seed of Vtcia 
Faba, T0S3 “ 2714 POJ ” and 
“ 2725 POJ " New Javanese Va¬ 
rieties of Sugar Cane Obtained by 
Crossing, Their Introduction into 
Cochin-China, to 84* Selection and 
Crossing Experiments with a View 
obtaining to New Variety of Tobacco 
Resistent to Phytophthora Nico- 
tianae De Haan in the Dutch East 
Indies, 1085. Studies in the Pol- 
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luxation of the Bartlett Pear in 
California, 1086. Pollination Ex¬ 
periments with the Almond in 
California, 1087 Some Variations 
of tlie Common Coconut Palm 
{Cocos nucifera L.)» 1088 

Wheat 28,29, 30, 31, 32,191, 192, 
193 , 3 *G 3*2, 313 , 406, 409, 635, 
732 , 733 , 851, 852, 956, 957 . 

1076, 1078, 1079 Barley 193, 
409. Rye 28, 192, 957 Oat 33, 
192, 409, 507 Maize . 28, 313, 407. 
508, 636, 734, 735, 73d, 95 s Rio* - 
5 ° 9 , 5 IO > 637 > 737 , 745 , S53, 862 
Platvcenum coronanum , and P. 
grande , 305 

Plotus pielanogas'er, 350 
Plough, Machinery and Imple¬ 
ments, Agricultural 
Ploughing, see Tillage 
Plum . Effect of Weather Conditions 
on the Setting of Fruit in the 
Plum, 10. A New and Improved 
Variety of Plum Obtained from a 
Bud Variation of the French “ Pe¬ 
tite Prune d’Agen”, m California, 
640 Cultivation m Indo-China, 
760 Studies on Sterility in Plum 
in Relation to Development of 
Pollen and Pistil, 858 Pollination 
Experiments in California, 1122 
Poa prate nsis, 232,300, Poa compressa , 
3oo 

Polygonum P. Convolvulus , 197 P 
perstcana furnishing Nectar, 239 
Polyplectma germaim , 330 
Poly podium eoronans , 305 
Poplai * Percentage Distribution in 
Adana Vilayet, Turkey, 62. 

Poppy Poppy-seed Oil, 828 See 
also Papaver somniferum. 

Populus alba and P itahca, 433, 
Porpkyros edwardn, 350. 

Porto Rico' Sugar Cane Cultivation, 
33 On the Possibility of Culti¬ 
vating Vanilla, 53* 

Portugal * Effect of Climate on the 
Growth of the Wheat, 9. Goat and 


Sheep Rearing, 233 The Nitrate 
of Soda Situation, 395 
Portuguese Giunea The Cultivation 
of the Oil Palm, Kernels and Oil 
Exports, 423 
Poriulacana afra, 865 
Post don 1a australis, 323 
Potato Selection in Brazil, 28 Ex¬ 
periments in the Cultivation of 
Various Kinds of Potatoes from 
the Canary Island, 40 Quantities 
of Nitrogen, Phosphoric Acid and 
Potash Removed fiom Soil by 
Crops m Scandinavia, 179 u Da 
Succulente/' a New Variety of 
Potato Suitable for the South of 
France, 200 Potato Growing in 
the USA, 201. Crop per Plant 
from Different Crosses, 314 Po¬ 
tato-Growing Expennients in En¬ 
gland, 420 litigation Experiments 
in Nevada, USA, 496 Bam- 
letts Potato Digger, 569 Cultural 
Account m Switzerland, 574. Yield 
per Hectare m Alsace-Lorraine, 
71 o. Handling and Transport of 
New Potatoes, 803 Potato Pro¬ 
duction, 967 Temperature In¬ 
fluence on Sowing and Harvest 
Dates, 1057* Results of Cultiva¬ 
tion Trials Made at Carrouge (Vaud, 
Switzerland) at an Altitude of 
720 metres, 1095. Cutting Tubers 
for Planting Purposes, 1096. 

" Poudrettes/’ 182 
Poultry . Choice of Laying Hens 103, 
Effect of Date of Hatclnng on Egg 
Production, 104 Poultry Rearing 
in Syria, 223 Castration due to 
Feeding Cocks Exclusively on a 
Meat Diet, 238 Production of 
Farmyard Manure in S Africa, 
298. Aspergilkosis of Poultry, 
337 Use of Naphthalene as a 
Remedy Against Chicken Lice, 
338. Eiadication of Depluming 
Mite of Chickens by One Treat¬ 
ment, 339* Genetic Studies : Inlier- 
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itance of Feg Feathering, 348 
Sterility of Hybnds between Pheas¬ 
ant and Gold Campme Fowl, 34.9 
Indo-Chmese Birds whose Feath¬ 
ers are used by the Annamites, 
350 Avian Ty pliosis and the 
Bactenophagus Microbe, 439 Con¬ 
trol of External Parasites of Poul¬ 
try, 544 Physiological Relation¬ 
ship between Fecundity and the 
Natural Yellow Pigmentation of 
Certain Breeds of Fowls, 561 Ef¬ 
fects of Castration on Cockerels, 
562 Feeding Experiments with 
Pullets and Hens, 563 Feeding 
Faying Hens without Wheat o r 
Middlings, 564 Influence of Feed¬ 
ing Ducks with Rice and Maize 
on their Growth and Egg Produc¬ 
tion, 677 Pigeon as means of 
Increasing Food Supply. 78r Ef¬ 
fect of Calcium on Composition of 
Eggs and Body of Faying Hens, 
898. Study on Avian Plague, 1005. 
Results on Vlth and Vllth Irish 
Egg Faying Competition, 1016 
Economic Position of Poultry In¬ 
dustry, 1159 Bourbonnais Fowl, 
1160 Feeding Fowls on Ground¬ 
nut and Palm Oil Cakes, n6r 
Early Faying of Black Bresse 
Hen, 1162 Experiments m Cross¬ 
ing Pea Fowl, 1163 Cross be¬ 
tween Peacock and Fowl, 1164 See 
also Ostrich. 

Preseived Foods * Utilisation of Deer 
Flesh by Canning, 105 Antiseptic 
Action of Spices in Preserved 
Foods, Native Method for 

Preserving Meat in Morocco, 591. 
Meat Canning in Madagascar, 804 
Automatic Weighing and Felling 
Machine, 1021 Experiments on 
the Biological Control of Concen¬ 
trated Extracts of Tomato by 
the American Method. Proposed 
New Method of Control and Ob¬ 
servations on the Mycological and 


Bacteriological Content of these 
Extracts, 117S 
Press Fuel, 245, 

Pt o so pis spp , 8 65 
Pseudoisaga spp , 772, 

Ptendnim aqwhnum 305 
Pievis aqinhna, 303 
Pteromyzon mar inns , 683 
Pulse Crops Quantities of Nitrogen, 
Phosphoric Acid and Potash Re¬ 
moved fiom the Soil by Crops in 
the Scandmavia, 179 Resistance 
to Soil Alkali, 308 Cultural Ex¬ 
periments with Phaseolus acuti - 
fohus var latefalius ui California, 
418 See also Rice 
Pumpkin Seed Survey Report 1919 
in Canada, 5x8 
Pumca Granaium , 432 
Pyrethrum Insecticidal Properties 
of Different Parts of the Plant, 757. 

Querqvedula circia, 350 
Quevcus spp, 772 

Rabbit Colour Inheritance, 81 Rab¬ 
bit Coccidiosis, 884 
Radium Action on Vitammes, of 
Yeast, 938 

Rambonalika, Penmsetiun seiosum , 
971 

Ranunculus arvensis , 197 
Rape The Agricultural Value of the 
Rape Cake as Manure, i8x Com¬ 
parison between Rape and Blue- 
grass as Pasture for Fattening 
Fambs, 232 Resistance to Soil 
Alkali, 30S Cropped Area in 
Holland, 324. Oil Production m 
Japan 460 Seed Survey Report 
1919 in Canada, 318. Composi¬ 
tion of Green Silaged Forage, 730. 
Rapistrum rugosum , 197 
Raselle, Hibiscus Sabdanffa, 633. 
Red Clover * Seed Survey Report 
1919 m Canada, 518. Formation 
of Nitrate in a Soil following the 



Glow ill of Red Clo\ ei and of Ti¬ 
mothy, 94 S 
Red Dog Flour, 84 
Reed Common Reed [Phuigmite s 
commmu s) , Wood Small Reed {Ca- 
lamagrostis epigeios ), 758 
Retama Raeittm, 432 
Rhanunts pin slnana, 211 
RJn zoph oia bp , S 71 
Rhus Rhus sp fuimilling Nectar, 
239 R vunmalis, 805 
Rice Use of Natural Phosphates m 
Ricefield, m Indo-Clima, 23 The 
Possibihty of Forecasting Summer 
Temperature and the Approximate 
Yield of Rice m the North of J apan, 
164 Rice Giowing 111 Greece, 198 
A Study on Rice of Cameioons, 
199 Peicentage Composition of 
Rice Bran, 223 Gieen Manures 
in Old Rice Fields, 417 Selec¬ 
tion in Indo-Chma, 509 Im- 
piovenient by Selection and Hy¬ 
bridisation m Java 510 Pe¬ 
digree Selection Applied to the 
Variety “ Nung-Meo ”, 111 Indo- 
Chma, O37 Mecliamcal Cultiva¬ 
tion , the Gray Tractor with 
the Drmng Wheel of the Am¬ 
erican Tractor Co , 642 The Use 
of Fertilisers in Rice Fields, and 
Fishing 681 Pure Ume Selection 
m Burma, 737 Note on the 
Cultivation of Floating Rice m 
Cochin - China, 743 Preliminary 
Experiments with Fertilisers 111 Rice 
Growing in Indo-Clima, 744 The 
Yield of European Rice Fields as 
Compared with those in the Far 
East, 861 Pliung Tien Rice, 
Variety Selected at the Cantho 
Rice Experiment Station, Cochxn- 
Cluna, 862 Perennial Senegal Rice 
in Indo-Chma, 864 Selection, Culti¬ 
vation and Hulling in Indo-China, 
965. The Use of Rice m Distilling 
, mid Brewing,. 1026. Sowing of 
Wheat on Rice without Ploughing, 


tgq 2 Cultivation m Southern Rho- 
desia as Conipaied with that of 
the Principal Rice Producing Coun¬ 
tries, 1093 Rice Straw Used as 
Cattle Fodder, 1341 
Ricmodendron mcthapalense , 754 
Ricimis communis, 432 
Robima Robima sp furnishing 
Nectai, 239 R Pseudo-acacia, 432, 
Rooks, 350 
Rosa spp , 211 

Rose Cultivation 111 Morocco, 1115 
Roselle (Hibiscus Sabdanjfa), 633 
Rosemary, 1x15 

Rosewood (Dalbergia nigra), 77 3. 
" Rozmtjebos ”, Grevia cana, 865, 
Rubber Crepmg African Rubber, 
119 Precautions, during Smoke 
Treatment of Rubber, 325 Stu¬ 
dies on Rustiness of Sheet Rubber, 
461 Grafting of Rubber, 645 
Improvement of West African Va¬ 
rieties, 872 Coagulation of Ea- 
tex, 873 Future of Rubbei Plan¬ 
tations, 976 Alternate Tapping 
980 Change - Over Tapping, 981 
New Method of Freezing Vulcani¬ 
sation of Rubber, 1033. See also 
Hevea 

Rubus R stngosus furnishing Nec¬ 
tar, 239 Mutation of the Hybrid 
R caesius X R fruiicosus , 738 

Rural Economies Farm Manage¬ 
ment Demonstrations in New- 
York State, 1919, nx Income Tax 
and the Farm Management Demon¬ 
stration Work, in Iowa, 112 
Capital Required and* Profit to be 
made on a Farm in West Africa, 
113 Correlations in the Cost of 

Milk Production in U S A, 114. 
The Cost of Milk Production Com¬ 
puted on the Year Basis,, 115 
Some Points Brought Out by Suc¬ 
cessive Surveys for the same Farms 
(19x2-1917} in Different Parts of 
U S A., 247 Economy in Stock 
Feeding, 248 Organisation of Agri- 



— 49 — 


cultural Book-Keeping in Den¬ 
mark, page 279 The Influence 
of Good Farm Oigamsation on 
Costs of Production, m IT S A , 
350 Farm Management Problems 
m U S A , 356 Important Fac¬ 
tors in the Cost of Producing Wheat, 
357 Agricultural Accounting Of¬ 
fices in Sweden, page 407 Re¬ 
sults of Agricultural Book-Keeping 
by Double Entry by the Pestalozzi 
Institution near Birr, Argovie, 
Switzerland, for the Year 1918-1919, 
574 Cost Accounts on a Fruit 
Farm m Scotland, 575 The 
Cost of Milk in the USA, 587 
The Cost of Establishing and Cul¬ 
tivating 1 Hectare of Mulberry 
Trees at Avellmo, Italy, 651 
Profits from Pigeon Breeding in 
Italy, 781 Cost and Yield of a 
Corsican Country Apiary,782 The 
Value of Fruit Trees, 788 Re¬ 
search Work of the Swiss Peasants' 
Secretariat on the Swiss Agricul¬ 
tural Yields from 1914 to 1918, 
907 Agricultural Book-Keeping 
m Canada, 90S The Cost of a 
Vmeyard in 1920 111 Certain Re¬ 
gions of France, 1023. Cost of 
Pme-Apple Cultivation m Cuba, 
1119 

Rush. Acute Sea Rush [Juncus 
acuHis ), Common Rush (J uncus 
conglomeratus) , Rush ( Say pus la- 
custns), Thread Rush (Juncus fih- 
fornns ), Juncus oblnsiflorus , Hard 
Rush [Juncus effmus ), Sea Rush, 
{Juncus mantmms ), 738. 

Russia. Sheep Rearing, 233 Eggs 
and Poultry Exports in 1913 and 
19x9 into England, 1159 

Rye* Selection Station m Brazil, 28 
Quantities of Nitrogen, Phosphoric 
Acid and Potash Removed from 
Soil by Crops, in Scandinavia, 179. 
New Types Obtained by Selection 
and Hybridisation at Svalof, Sweden* 


192 Resistance to Alkali, 308 
Natural Wheat-Rye Hybrids 111 
the United States, 957 
Rye-grass * Selection m Iicland, 409 
Seed Survey Repoit 1919 m Ca¬ 
nada, 518 

Saccharum aegyptiacum . In the 
Dunes on the Algerian Rittoral, 
652 

Saffron In Morocco, 1115 
Sage I11 Morocco, 1115 
Sagme Fertilising Value of Sagme 
Ash, 499 

Sagittana sagiitaefohci, 788 
Salsify Seed Survey Report 1919 
in Canada, 518 
Salsola Zeyben , 865 
Salvia spp * In Morocco, 1x15 
San Domingo Production of Raw 
Cocoa, 1114. 

San Hemp, 633 

San Thome Production of Raw 
Cocoa, 1114 

Santohna rosmannifoha, 1115 
Saponana Vaccana , 197 
Sapucaia assu, S coinmim [Lecythis 
Pi so ms), S merim (L minor) 773 
Savcopsylla galhnacea 776 
Sarothanmus scoparms , 987 
Satuvnia pyvi , 787 
Scandix Pecten-Veneris , 197 
Schinus Aroeira, 773 
Schizomycet'es Flee Nitrogen Fix¬ 
ing Power, 1075 
Schoemus man sens, 758. 

‘' Schwemeseuche R 218. 

Scirpus spp , 758. 

Screw Bean, Prosopis pubescens , 865. 
Scrub Oak, Quercus Gambdlu. 434 
Seaweed. Seasonal Variation m its 
Chemical Composition, 190 Per¬ 
centage Composition, 223 
Secale cereale , 197 

Sedge. Common Sedge [Carex nparia, 
C glauca, C, vulpma )* Giant Sedge 
[€, maxima), C, paludosa, C pen- 
dula, C. stellulata, C. strict#, 758, 
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Seed Corn. See Maize 
Seeds Origin, Pioduction and Value 
of the Seeds of Conifers, 38 Fu¬ 
migation of Seeds by Means of 
Chloropicnn, 39 The Activity of 
the f< Federazione del Consorzi Agra- 
n Italiam 5> for the Production of 
Pure Seeds in Italy, 196 Action 
of Heat on Sugar-Beet Seed, 404 
Means for Increasing the Germinat¬ 
ing Capacity of Camphor Seeds, 
405 Seed Survey Report 1919 
in Canada, 5x8 The Dry mg 
of Beet Seed 519 Ecodendro- 
logical Problem, of Production of 
Forests, 520 The Effect of Dry¬ 
ing Seeds on the Germination of 
Cereals, 728 Formaldehyde Treat¬ 
ment of Maize Seed, 729 Germi¬ 
nation of Seed of Tiha , Sambucus 
and Rub us, 730 Distribution of 
Seeds for Sowing in France, 740 
" Wool Waste ” as a Fertiliser 
Containing Seeds of Medicago , spp , 
842 A Turbine Sorter for Seeds, 
8 59 The Canadian Government 
Seed Purchasing Commission, 860 
Introduction and Selection of Seeds 
in India, 1053 Experiments on 
the Soaking of Seeds, 1089. 
Selection, see Plant Breeding 
Senegal, see French West Africa. 
Serbia Goat and Sheep Rearing, 233 
Sericulture. I11 the Adana Vilayet, 
Turkey, 62 Indo-Chinese Silks and 
Silk Goods at the Lyons* Fair 
(France), 128 The Partial Ste- 
nlisation of Mulberry Leaves in 
Silk-worm Feeding, 242 Progress 
of Sericulture in Indo-China, 333. 
The Improvement of Sericulture 
m Jugo-Slavia, 680- Eggs Inter¬ 
mediate in Type between the Sum¬ 
mer and Winter Eggs Produced 
by Bombyx mon, 786. Tussore 
' Silk, 787. Crossing Experiments 
with Varieties of Silkworm Having 
Bivoltine Females, 900. Effects 


of Feeding Silkwonns on Mulbeny 
Leaves Exposed to the Thick 
of Mam Roads, 1017 Sericulture 
m France and m the Fieneh Co 
lomes, 1165. The Results of Expe¬ 
riments in Breeding Japanese Bi- 
voltms in Italy, 1166. 

Serpent Necked Anhmga (Plotus mela- 
nogasfer), 350. 

Sesamum * Improvement by Selec¬ 
tion, 633. 

Sesbama sencea, 1066 

Setamorpha margalaestnata , 129 

Setana glatica, 197. 

Sewage Water The Fertilising Va¬ 
lue of Sewage Sludges, 843. Re¬ 
search on the Sewage Water of 
Milan, 1054 

Seychelles Production of Raw Co 
coa, 1114 

Shade Plants Utilisation of Meha 
Azedarach as a Shade Plant m 
Coffee Plantations, 531. 

Sheep Uruguay Sheep, 92. Sheep 
Feedmg m the United States, 
94 Feedmg of Lambs * Trials m 
Kansas, U S. A, 95 Tripoli 
Sheep, 127, Sheep Breeding in 
Syria, 225 Number of Bleeding 
Animals Distributed in Canada, 226* 
Comparison between Rape and 
Bluegrass as Pasture for Fattening 
Lambs, in Kentucky, U> S , 232, 
Sheep Rearing in Brazil, 233. 
Production of Farmyard Manure 
in South Africa, 298. Lamb Feed¬ 
ing Investigations in Kansas, in 
1919, 346 Breeding in Hanover, 
Germany, 445 Prophylaxis against 
Bacterial Anthrax by Means of 
Vaccination in Morocco, 543 Breed¬ 
ing in Calabria, 550 Compar¬ 
ison between Different Rations 
for Wintering Breeding Ewes, 
778. Breeding in Mesopotamia, 
826. Stomach Worms in Sheep, 
883. East Fnesian Sheep at the 
Latium Stock Breeding Station, 
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S94 Beet Pulp for Fattening 
Tarnbs, 895 Notes on Breeding 
Wool-Producing Sheep 111 Mada¬ 
gascar 1014 Increase m the 
Weight and Quantitative Changes 
in the Wool of Tambs having 
Undergone the Operation of Uni¬ 
lateral Thyroidectomy with or with¬ 
out Castration, 10x5 A Compar¬ 
ison between Sheep-Breeding and 
Cattle-Breedmg, H52 The Dec¬ 
line in Sheep-Breeding, 1153 
Sheep in Tunisia, 1154 Sheep 
Raising in Ontario, Canada, 1155 
Bureau of Animal Industry Range 
Sheep Experiments, 1156 
Shoddy, 181, 

Side-Oat Gramma Bouteloua ohgo- 
siachya, 342. 

Sierra Teone Cultivation of the Oil 
Palm; Yield and Export of Ker¬ 
nels and Oils, 423. 

Silage * Silo Construction, 573 Tomato 
Silo and Moulds on Concentrated 
Tomato Juice, 695 Silage Crops 
other than Maize in Canada, 750 
New Contribution to the Study 
of Tactic Silages, 802 Carbohy¬ 
drate Metabolism m Green Sweet 
Maize during Storage, 849. The 
Use of Weeds as Forage, 886 
Sunflower Silage, 1008, The R6le 
of Pentose-Forming Bacteria in 
the Production of Maize Silage, 

1039. 

Silvia Navail am, 773 
Stnapis arvensis and S , mgra , 197, 
Sisal: Yield of Sisal, 46 Cultivation 
in Mysore, British India, 421. 
Agaves in Africa and particularly 
in East Africa, 523 
Soil: American Papers on Soil Science 
Read at the Philadelphia Meeting 
of the American Chemical Society, 
12 On the Agricultural Proper 
ties of Soils; Research on the 
’ Reaction of Soil, 13. Formation 
of Soluble Matters in Virgin and 


Cultivated Soils, Estimated by Means 
of Foweung the Fiee/mg Point, x.j 
Toxicity of Alkaline Salts hi Soil, 
15 Chemical Research on Tand 
Treated in Different Ways 111 Den - 
mark, 16 A New Acid and Al¬ 
kaline Scale especially for Soil v , 
167 Changes 111 Composition ot 
the Soil and of Water Extract of; 
the Soil following Addition of Man-, 
ure, 168 The Influence of Pleat¬ 
ed Soils on Seed Gemiination and 
Plant Growth, 169 Quantities of 
Nitrogen, Phosphoric Acid and 
Potash Removed fiom the Soil 
by Crops, in Scandinavia, 179 
Haid Pan 111 the Apulian Soils and 
its Origin, Researches on Soil 
Chemistry in the Ban District, 293' 
On Soil Absorption, 294 Bene¬ 
ficial Action of Farmyard Manure 
in Preventing Injurious Effects 
of Alkaline Salts ill the Soil, 299. 
Influence of the Soil and Manure 
on the Nitrogen and Ash Content 
in Crops, 309 Prevention of 
Soil Erosion, 328 The Capillary 
Rise of Water m Soils, 387 Quan¬ 
titative Relations between Soil 
and Soil Solution shown by Freez¬ 
ing-Point Determination, 388 The 
Sterilisation of Soil by Steam, 389, 
Calcium and Magnesium Content 
in Virgm and Cultivated Soils, 
49 x* Absorption of Soil Consti¬ 
tuents by Plants at Various Stages 
of Growth, 492, Toxic Action of 
Zinc on Crops, 493 Relation of the 
Moisture Eqtuvalent of Soils to the 
Moisture Properties under Field 
Conditions of Irrigation, 6x9. Cause 
of Unproductivity of " Raw 99 
Subsoils in Humid Regions, 620. 
Potassium-Bearing Minerals as a 
Source of Potassium for plant 
Growth, 62x The Relation be¬ 
tween certain Acidic and Basic 
Constituents of the Soil as Affected 
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by Ammonium Sulphate and Ini¬ 
tiate of vSoda, 022 Influence of 
Mines upon Land and Live Slock 
m Caidiganshne, A ales, 623 The 
Colloidal Function 111 the Soil 
and the Characteristics Dependmg 
upon it, 720. Effect of Variation 
in Moisture Content on the Watei 
Extracts of Soils, S39 Effect of 
Calcium Sulphate on the Solubi¬ 
lity ,840 Resume of Work Con¬ 
nected with the Relations Exist¬ 
ing between Soil and Water Con¬ 
tent, Q45 Soil Alkali, 946 Soil 
Reaction as Influenced by Green 
Manures, 947 Formation of Ni¬ 
trate 1x1 a Soil Following the Growth 
of Red Clover and of Timothy, 948 
The Washing out of Nitrates by 
Drainage Water from Uncropped 
and Unmanured Land, 949 Toss 
of Nitrogen in the Soil Due to 
Spring Rams 950 

Soil ^Microbiology Denitrification in 
the Presence of Organic Substances 
Difficult to Decompose, 17 Effects 
of the Oxidisation of Sulphur and 
Nitrification on Potassium and 
Other Soil Constituents, iS Pro¬ 
tozoan Fauna of Soils of New Jer- 
sey, 951 A Method for Measuring 
the Ammonifying Power of Cultiv¬ 
able Soil, 1061 Cultural Studies 
of Species of Actinomyces, iot>2 
Nitrogen Fixation, Ammonificatiou 
and Nitrification on Embanked 
Soils in India, 1074 

Solamim schoenbvunnense . As Stock 
for Grafting 5 Melongena , 654 

Soh dago vvrgauvea ‘ Furnishing Nec¬ 
tar, 239 

Somaliland ’ Donkeys, page 133 

Sophora ' japomca , ^ 432. 

" Sorgagna, ” 202, 

Sorghum : The " Carmarecchia ” (John¬ 
son Grass) or " Sorgagna " ( Sorghum 
halepense) in Italy, 202 Resistance 
to Alkali, 308. Cross Fertilisation 


between the White and Yellow Va¬ 
rieties, 408 On the Composition 
of Soiglmm, 503 Aleppo Sorghum, 
8O4 Daiso, q06 See also Millet 
" Soitume T 173 

Soy Pei cent age Composition of Soy 
Bian, 223 Oil Production m Ja¬ 
pan, 460 Bean Selection, 512 Soy 
Sauce m China, 586 Effect of 
Meteoiological Factors on the 
Growth and Reproduction, 941 
Spam Goat and Sheep Breeding, 
233 The Situation of the Nitrate 
of Soda, 395 The Need for Extend¬ 
ing and Intensify mg the Erne 
Breeding of Wheat, 406 The 
Andalusian Breed of Cattle, 556 
Silk Production, 1165, Power 
Farming, 1168 
Sparganimn ramostmi, 758 
Sparhum junceum, 204 
tr Spekboom ”, Porlulacana afra , 865 
Spices Antiseptic Action in Preserv¬ 
ed Foods, 122. 

Spuiach * Availability of Carbohydra¬ 
tes m Ceitam Vegetables, 485 Seed 
Survey Report 1919m Canada, 518 
Spur-fowl, Polyplecton germaim , 350 
Spruce Percentage Distribution in 
Adana Vilayet, Turkey, 62 
Stenochlaena pahtsins , 305 
Stevcuha diversi folia, 865 
Storage of Agricultural Products: 
Practical Conclusions Regarding the 
Storage of Tobacco m Bales in Su¬ 
matra, 129 Experiments m Pre¬ 
serving Eggs, in Italy, 239 The 
Storage of Pears, 650 Tomato 
Silo and Moulds on Concentrated 
Tomato Juice, 695 Effect of Hu¬ 
midity and Weather on the Rip¬ 
ening of Stored Apples and Pears, 
954 Construction and Fire Protec¬ 
tion of Cotton Warehouses, 1022. 
Grape Storage Tests in Canada, 1182. 
Strawberry , Cost of Production tod 
Returns, on a Flint Farm in Scot¬ 
land, 575 
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Slryphnodendrou Barbatimao , 773 
Sudan Grass Composition of the 
Silaged Green Forage, 750 Ra¬ 
tions for Wintering Breeding Ewes, 
778 

Sudza, Penlla ocymoides , 584 
Sugar Beet * Quantities of Nitrogen, 
Phosphoric Acid and Potash Remov¬ 
ed from the Soil by the Crop in 
Scandinavia, 179 Cultivation Ex¬ 
periments m Oran (Algeria), 208 
Resistance to Soil Alkali, 308 Action 
of Heat on Seed, 404 Selection, 
412 Irrigation Experiments, 496 
Improvement by Selection 111 
Prance, 513 Seed Survey Re- 
poit 1919 in Canada, 518 Action 
of Heat on Seed, 529 Beet Syrup, 

1027 Isolation for Seeding Purposes, 
mi 

Sugar Cane * Varieties in Porto Rico, 
52 The " Uba " Variety in Brit¬ 
ish East Africa. 326 Experiments 
made m India aegaidmg I The 
Method of Planting Setts, II The 
Effect on the Yield of Various 
Plants of the Position of the Seeds 
m the Soil at the Time of Sowing, 
327 Utilisation of Frosted Sugar 
Cane as Fuel, and its Calorific 
Value, 462 Selection m N India, 
638 The Utilisation of Bagasse 
m Paper-Makmg, 799 The Im¬ 
provement of Sugar Cane, 983 
Studies m the Chemistry of Sugar 
Cane, io6£ New Javanese Va 
neties, 1084 The Effect of Sal¬ 
inity on the Growth and Compo¬ 
sition of Varieties, 1112 
Sugar Industry ■ The Maple Sugar 
Industry m the Province of Que¬ 
bec, Canada, 252. On a Simpli¬ 
fied Method of Sugar-Making . the 
Production of Red Beet-Sugar with 
the Beet Taste, 583. Beet Syrup, 
1027. Maize Sugar, 1028. 

Sugar Maize, 1028. 

“ Sulfofication ”, 18 


Sulphur Use in Viticulture Vine, 60 
Importance of the Sulphur Deposits 
of Taena Chile, 303 The In¬ 
fluence of Sulphates on the Vegeta¬ 
tive Growth and Composition of 
Plants, 396 Sulphui as a Fertil 
iser for Lucerne, 397 Sulphur 
as a Fertiliser, 500 
Sulphuric Acid, 722 
Sump {Balanites aegyptiaca), 4 q 
Sunflower Cultural Experiments in 
Denmark, 47 Area of Sunflower 
Crop m Holland, 324 Sunflower 
Silage m Canada, 750, 

Swarizia tomentoso , 773 
Sweden The Fertiliser Situation 
in Scandinavia, 179. Selection of 
New Types of Cereals at Svalof, 
192 Goat and Sheep Rearing, 
233 The Application of Electri¬ 
city to Farm Work, 243 Agri¬ 
cultural Accounting Offices, page 
407 The Nitrate of Soda Situa¬ 
tion, 395 On the Formation and 
Germinating Capacity of Seeds 
of Finns sylvesiyis, 537 
Sweet Clover. Seed Survey Report 
1919, in Canada, 518. 

Swine see Pigs 
14 Swine plague ”, 218 
Switzerland The Effects of Manur¬ 
ing on the Yield of Mountain Mead¬ 
ows and Grazmg Eand, 180 The 
Phosphate Deposits and then Util¬ 
isation in Agriculture, 184, Goat 
and Sheep Rearing, 233. Agri¬ 
cultural Book-keeping, 574. Re¬ 
search Work of Swiss Peasants' 
Secretariat on Swiss Agricultural 
Yields, 1914-16, 907 Results of 
Potato Cultivation Trials made at 
Carrouge (Vaud, Switzerlandt a) 
an Altitude of 720 Metres, 1095, 
Syngamus laryngeus, Parasite in Cat¬ 
tle and Buffaloes, in India, 881. 
Syria. Irrigation and Watering, 
2T. Domestic Animals in Syria, 
2 * 5 * 
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“ TaGASASTK ” CyPistis prolifer us, 865 
Tagetes cmisata, 428 
Tahiti Cotton Cultivation, 522 
Tajuba, 773. 

Tamanx arhculata and T.galhca, 432 
“ Tam-Tliat, " Panax repens, 876 
Tannin; Utilisation of Trees in the 
Farests of the Grand Duchy of 
Luxemburg, 61 Variations of 
Tannin Content 111 the Bark 
of Chestnut Tree Accordmg to 
Months and Seasons, 307. Con¬ 
tribution to the Study of the 
“ Guayacan ” (Caesalpima melano- 
carpa ), 425 The Utilisation of 

Acacia decurrens in India, 527 
Four Tannin-Yielding Tiees of 
Itido-Chma, 871. 

Tantalus leucocephahts, 350 
“ Tapinhoa {Silvia Navahum Fr 
Ail), 773 

Taramira, Eruca saiiva 633 
Tarchonanihus camphoratus , 865 
Taruman, 773, 

Tea: Tea Glowing in the Dutch East 
Indies, 20 9 Prevention of Soil 
Erosion on Plantations in Southern 
India, 328 Researches in Order 
to Establish a Rational Basis foi 
the Selection of Tea, 413 Analy¬ 
sts of Annam Teas, 427. The 
Wild Tea Plant of Phou Sang, Tran- 
ninli Region, Upper Laos, Indo-Chi¬ 
na, 648 Tea Leaves as a Feeding 
Stuff, 671 Effects of Drought 
in the Spring of 1919 on the Tea 
District in India, 838. 

Tecoma spp, 773 
Teh, Eragroshs abyss mica, 777. 
Tepary Bean, Phaseolus acntifahus 
var, lalifolmh , 385 
Theobroma grandiflora, 828 
Tkeophila mandarma, 787. 

Threshing „ Damage of Seeds in 
Threshing, 456. 

Thuya arhculata t hi5. 

Thyme {Thymus spp,}, 1115, 

Til, Sesamum indicum, 633, 


Tillage A Review of the Literature 
on Tillage, 174 Development of 
Waste Lands m India, 1053 

“Tils Qreodaphne foetens 292 

Timber Timber Production of the 
Adana Vilayet, Turkey, 62 The 
Lumber Trade of Bolivia, 63 
Production and Trade in Greece, 214. 
Red Gums [Eucalyptus spp) and 
the Utilisation of their Wood m 
Cabmet-Makmg, 433 The Study 
of the Physical and Mechanical Pro¬ 
perties of Wood m France, 540 
The Experimental Cultivation of 
Foieign Trees m Austria, 772 
Brazilian Timber, 773 Woild Ra¬ 
tioning of Timber, Need foi Intel - 
national Cooperation, 1128 See 
also Foiestry 

Tmr, Avicenma officinalis , 1142 

Tobacco Connecticut Havana No. 38 
a New Variety of Tobacco Produc¬ 
ed in the United States by Cross¬ 
ing Two Types Obtamed by Mu¬ 
tation from the Variety “ Connect¬ 
icut Havana ”, 36. Tobacco Grow¬ 
ing in the Central Province, Cey¬ 
lon, 54. The Storage of Tobacco 
in Bales, in Sumatra, 129 Quanti¬ 
ties of Nitrogen, Phosphatic Acid 
and Potash Removed from the Soil 
m Scandinavia, 179 Possibilities- 
of Cultivation in British India, 
329 Experiments in Tobacco 
Growing m Cambodia, 330 In 
Algeria, 429 Loss in Diy Matter of 
Kentucky Tobacco at Different 
Periods of Drying, 530 Influence 
of Fertilisers on the Combusti¬ 
bility of Tobacco, 627. Tobacco 
Growing in Alsace-Lorraine, 710 
Effect of the Meteorological Factors 
on Growth and Reproduction, 941 
Studies on the Suckering Habit of 
Hybrids : Little Dutch Cuban, 
g6x. Concentration of Tobacco 
Extracts by Freezing, 1031. New 
Resistant Varieties of Tobacco, 
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obtained by Selection and Hybri¬ 
disation, 1085 Oil and Cake from 
Tobacco Seed, 1107 Results of 
Qualitative Tests of the Light 
Yellow Tobacco Produced m Tri¬ 
poli, 1117 

Tobacco Moth, Setomorpha marga- 
laestnata, 129 

Togoland Oil Palm Cultivation 
Yield and Export of Kernels and 
Oil, 423 

Tomato Hygienic and Food Value 
of Tomatoes, 5 Seed Survey Re¬ 
port 1919 in Canada, 518 Culti¬ 
vation in Italy, 653 Tomato Silo 
and Moulds on Concentrated 
Tomato Juice, 695 Bacteriolo¬ 
gical Study on Tomato Extracts, 
1178 

Topping Of Wheat Liable to Lodg¬ 
ing, 741. 

Tractors. Tractor veisus Hoise 
Team, 244 The French Power- 
Farming Trial Week in Autumn, 
1919, 354 Protection of Tractors 
against Freezing, 434 The Use of 
Tractors in Cochin-China, 1020 A 
Tractor with the Greatest Possible 
Grip, 1169 The A R A Vine¬ 
yard Tractor, 1170 

Trade Expoit of Sheepskins from 
Uiuguay, 92 American Trade of 
Cottonseed and Cottonseed Pro¬ 
ducts, 131 Exportation of Henequen 
from Yucatan, 132 Brazilian Co¬ 
coa Trade, 210, Honey Trade 
in the U S A, 239 Breeding 
and Commerce of Pigs 111 South 
Annam, 347 The Antwerp Mar¬ 
ket for Fertilisers and Other Pro¬ 
ducts useful to Agriculture, from 
1914-1919, - 392 Exportation of 
Palm Kernels and Palm Oils from 
West iVfrica, 423 The Para Chest¬ 
nut Export in Brazil, 539, The 
" Xarque" {Dried Meat) Trade 
m Brazil, 590. Cacao Export 
from Gold Coast, Gabon, Cameroon 


and Ivory Coast, 647 Coca Tra¬ 
de m Java, 650 Timber Expoit 
from Argentine, Brazil and Uru¬ 
guay, 773 Trade of Italian Dairy 
Products, 1037 Export of Rice 
from Cochin-China to China and 
France, 1041 Suggested Impro¬ 
vements in Methods of Selling 
Cotton Based on a Comparison of 
Cotton Producers and Consumer’s 
Price, 1042 Eggs and Poultry 
Impoits in 1913 and 1919 111 Eng¬ 
land, 1159 

Transport of Agricultural Products 
Trial Shipment of Bulk Wheat 
from Vancouver via the Panama 
Canal to the United Kingdom, 
130 The Prevention of Breakage 
of Eggs when Shipped in Car 
Lots, 260 Transport of Milk ni 
Frozen Blocks, 464 Transport 
Service m Canada 697 Handling 
and Transport of New Potatoes, 
803 

Treang 322 

Tnglochm ma*itima , a New Poisonous 
Plant for Live Stock, 1131 
Tnpolitania, see Libya 
Trypanosomes 67 
Tsenza, Plectranthus sp, 1093 
Tunis Potash from Sebha el Melali, 
24 The Effects of Irrigation on 
Olive Production, 206 Goat Rear¬ 
ing, 233 Production and Distri¬ 
bution of Tunisian Phosphates, 
393 Tunisian Olive and Ohve 
Oil, 1029 Sheep in Tunisia, 1154 
Turkestan * Cotton Production, 44 
Turkey (in Asia) Forest and Timber 
of the Adana Vilayet, 62 
Turnip O11 the Need for the Selection 
of Turnips in New Zealand m Or¬ 
der to Obtain a More Uniform 
Product, 411. Seed Survey Re¬ 
port 19x9 in Canada, 518. 

Tussah, 787. 

Tussore Silk, 787, 

Typha spp„ 758 
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UBA'riNGA, 773, 

f< Ultra Clay ", i« 

Ultra-violet Kays Action on Vita- 
mines, 4 

United States Effect of Weather 
Conditions on the Setting of Fruit 
111 the Plum m Minnesota, to 
Resistance of Flower Buds and 
Flowers of the Apricot to Low 
Temperatures m New Mexico, 11 
American Papers on Soil Science, 12 
Oats Selection, 33 Tobacco Se¬ 
lection, 36 French Horses in Am¬ 
erica, 82. Researches on Feeding 
Cattle, 84, 85, 86, 87, 88, 89, 90, 
23 *> 342 Sheep Feeding, 94, 
95, 232 Goat Breedmg, 96 Am¬ 
erican Cotton Seed Trade, 131 The 
Climate of Illinois from an Agri¬ 
cultural Point of View, 163 
Climate and Cotton Growing, 165 
The Grasses of Illinois, 186 Stu¬ 
dies for the Propagation of Apple 
Seed in Illinois, 195 Potato Glow¬ 
ing, 2 0 i Bee-Keeping and Honey 
Production, 239 Economy in Farm¬ 
ing, 247 The Influence of Fer¬ 
tiliser on the Botanical Composi¬ 
tion of Pastures, 300. Varieties 
of Maize very Rich in Gluten, 
313 Feeding Work-Horses, 341 
Feeding Dairy Cows mth Purchased 
Foods only, in California, 343. 
Milk Production in Ohio, 344 
Lamb Feeding Investigations 
in Kansas, 346, The Influence 
of Good Farm Organisation on 
Costs of Production, 355 Impor¬ 
tant Factors in the Cost of Produc¬ 
ing Wheat, 357 Quantities of But¬ 
ter, Cheese and Condensed Milk 
made m Factories in the United 
States during the War, 360 Com¬ 
parative Studies on Evaporation 
Carried Out under Identical Expe¬ 
rimental Conditions, in the U S A., 
383. The Nitrate of Soda Situa- 
, tion, 395, The Influence of Sul¬ 


phates as a Fertiliser 111 Oregon 
396, 397 Researches on the Flowei- 
mg and Fertilisation of the 
Wheat Flower, 399 Cultural Ex¬ 
periments with Phaseolus acuii - 
fob us var l alt foh us in California, 
418 Calcium and Magnesium Con¬ 
tent 111 Virgin and Cultivated Soils 
m Ohio, 491 Irrigation of Field 
Crops Expermients m Nevada, 
496 Swine-Feedmg Investiga¬ 
tions in Kansas (1918-1919), 560 
The Cost of Milk m Ihe United 
States, 587 Harvesting and Stor¬ 
age of Pears m Oregon, 656 Fat¬ 
tening Steers on Summer Pastur¬ 
age m Alabama and Mississippi, 
673 Winter Feeding of Cattle 
111 Montana, 674 Pig Feeding 
Experiments with various Fodder 
Plants m Montana, 676 The Cli¬ 
mate of California and its Effect 
on the Growth of Fruit Trees and 
Vines, 716 Sweet Maize, Con¬ 
sidered both Yield and Maturity 
Adapted to New Yoik State Condi¬ 
tions, 735 The Australian Salt¬ 
bush in the United States, 749 
The Chicken Sticktight Flea (Sar- 
copsylla galhnacea), 776 The 
Effect of Feeding with Peanut on 
the Quality of Pork, 780 The 
Correlation Coefficients between the 
Growth and Yield of Winter 
Wheat in Ohio, 942. The Effect 
of Weather on AJfalfa Hay and Al¬ 
falfa Seed Growing m Western 
South Dakota and in Utah, <443. 
Natural Wheat-Rye Hybrids, 957 
Average Acre Yield of Potatoes, 
967 Temperature Influence on 
Sowing and Harvest Dates in the 
United States, 1057. Effect of 
Snow on the Yield of Winter 
Wheat in Ohio and in Illinois, 
105S Studies in the Pollination 
of Some Fruit Trees, 1086, 1087. 
Rice in the United States, 1093* 
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Commercial Dutch. Bulb Culture, 
x 120 Pollination Experiments 

with Plums m California, 1122 
A Test of Commercial Fertilisers 
for Grapes, 1125 Forests and 
Timber, 1x28 Bureau of Animal 
Industry Range Sheep Experi¬ 
ments, 1156 Eggs and Poultry 
Exports m 1913 and 1919 into 
England, 1159 
Uragoga granatensis , 56 
Uncissa sinensis, 350 
" Unndeuva ”, 773 
Uruguay Uruguay Sheep, 92 Goat 
and Sheep Rearing, 233 

Vaai < Karroo, Phymaspermum par- 
vifohum , 865 

Vaalbos, Tarch ona nth us camph oratus, 

865. 

Vanilla Cultivation m Porto Rico, 
53, Crosses between Vanilla pla- 
mfoha and “Vamllon”, 415 
Velvet Bean, Mucuna pruviens var. 
utihs , 89 

Venezuela: Production of Raw Co¬ 
coa, 1114 

Vero, Andropogon rufus, 971 
Vetch Quantities of Nitrogen, Phos¬ 
phoric Acid and Potash Removed 
from Soil by Crops, in the Scandi¬ 
navia, 179 Vici a saliva, 197 

Seed Survey Report 1919 in Ca¬ 
nada, 518 
Vicia spp, 197. 

Vtgna Caiiang . Cow Pea Hay Compo¬ 
sition, 1143 

Vine-Growing -Use of Sulphur in 
Viticulture, do Viticulture in Sta¬ 
te of Victoria, Australia, 333 Role 
of Callus m Grafted Plants, 403 
Production of Vines Grafted on 
American Plants m North Africa, 
430* Role of Callus on Grafted 
Plants, 431 Resistance of Various 
Stocks to Drought, 488, 53 2. Selec¬ 
tion of Gongalo Pires Portuguese 


Vine, 5x6 layering of Grafted 
Vines, 534 Pioductmty of Italian 
Vines, 657 Vines with Small and 
Laxge Grapes, 658 Yellow and 
Gieen Grapes, 659 Catanatto Mo- 
scato Cerletti Vine, 660. Dolcetto 
Vine and Variety with Red Leaves, 
661 Phylloxera in Italy and the 
Best Giaftmg Stock, 662 Two Good 
Grafting Stocks from the Tientmo, 
663 The Behavior of Frozen Vi¬ 
nes 111 North Italy, 664 Mechan¬ 
ical Cultivation of Vineyards 
Ploughmg with Two Motor Windlas¬ 
ses of the “ Etabhssements Al¬ 
bert Douilhet ” and a Chapron 
Tractor, 665 Area and Production 
of the Alsatian Vineyaid, 7x0 
The Climate of California and its 
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Ill - PLANT DISEASES 


A) INDEX 


A bibs B4.ls4Ml 4 * Pityophthovus has - 
reared from A b in Colorado, 

936 

Acanthocons fasciculatus On Egg 
Plants in Zanzibar, 817 

AcJiatma fuhca , 1196 

Accipiter msus In Great Britain, 
477 

Acridae Attacked by Cora etas m~ 
dica in India, 924 

Acrocercops bifasciata On Cotton m 
Zanzibar, 817 

Acrostalagmus albas . Natural Enemy 
of Aphis gossvpw in Porto Paco, 
823 

Adoretus vevsuiits . On Sugar Cane 
in Frjii, 151 

Aesculus Hippocasternum, 269. 

Africa, British East• Wheat Varie¬ 
ties, resistant to Rust, 733 

Africa, South. Claviceps Paspah , 
on Paspahmi sp , 1134 Curcuhoiu- 
dae on Certain Cultivated Plants, 
818 Pesiahzna sp and Phoma sp 
on Cupressus spp , 372 Phryneta 
spmator , on Citrus Fruits, etc 610 
Rats Injurious to Sugar Cane, 1052, 

A gallm sp , On Cotton in Porto 
Rico, 823 

Agromyza sp, . On Cafanus indicus 
in Zanzibar, 817* Natural Enemy 
of Lantana muleata m Hawaii, 


Agi'opyton spp Cephas emetus in 
U S A , 927 

Agrostis exclamation 1$ and A sege - 
turn In Stomach of Common 
Nightjar, 704 

Ailsa Craig Tomato Variety Attack¬ 
ed by Bacillus La thyn (?) m Eng¬ 
land, 700 

A labama argillacea On Cotton 111 
Porto Rico, 823 

Alauda arvensts Beneficial Bird m 
Great Britain, 477 

A leurodes comata . On Sugar Cane in 
Fiji, 151 

Aleurodicus ncgleclus On Avocado 
in Trinidad and Tobago, 377. 

Algeria Control of Migrating 
Cricket ( Schistocerca tatanca), 147 

Almond . Dipteron of Fam, Cecido- 
rnydae in Apulia (Italy), 708 
Eulecanmm coryh, in Italy, 479, 
Injurious Insects in Palestine, 609 

AUemarta : A. Grossitlanae , A po - 
mwola , 1193* A . sp Cause of 
Rot of Date Fruit m Arizona, 
1049. 

Amaryllis sp, : Bnihys paweraiu and 
Brachycerus atrox in Zanzibar, 817 

Amblyosporium sp Action of Chlo- 
ropicrin on this Disease, 595 

America, South : Puccima PitUenana 
on Potatoes, and Tomatoes and 
Credo Amchidis on Peanut, 813. 
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Ampera tnintsa On Stored Rice 
Gram m Java, 149 
Amsacta albtstnga Nat Enemy of 
Lantana aculeata in India, 1197 
Anagrus armatus, var mgriventris 
and A epos On Empoa rosae in 
USA, 105T 

Anomala midulata * On Mango and 
Avocado m Florida, 933 
Anona muncata Attacked by Ce¬ 
ra titis tosa m Zanzibar, 817 
Ant, Argentine (Indomyrmex hn - 
mills), 702 

Anthela acuta On Sugar Cane in 
Queensland, 93° 

Anthracnose Of Avocado and Mango 
{Glceospornim M aw gi ferae [ Colie - 
toinchum gloeosponoides ] in Tri¬ 
nidad, 472 Of Lettuce ( Mavsso - 
ma perforans), 266 

Antnbus fasciaHis Nat Enemy of 
Eulecaniimi covyh in Italy, 479 
Apanteles gabviehs * Parasite of Pio- 
nea forficahs, in France, 476 
Aphehnus lapsihgm Parasite of 
Aphis baker 1 , 475 

Aphicus * A phihppiae and A punc- 
tipes Nat Enemies of Eulecanium 
coryh m Italy, 479 A punctipes , 
Parasite of Sphaerolecamum pni- 
nasty 1 , m Italy, 376 
Aphid * Parasitised by Cocciwella san- 
gimiea m Cuba, 923 By Leuco - 
pts nigncorms, 273. 

Aphis : A baker 1 : Chanps (Ckanps) 
legummesa Hymenopteron rear¬ 
ed from A b in Idaho (U, S A ), 
475 A cephalanti, A. gossypn, 
and A sp Parasitised by Leucopis 
mgneorwis , 273, A gossypn on 

Cotton in Poito Rico, 823 A 
gossypii , A . hehanthi , A pomt , 
rumicis , A spivaecola , 143 
A, iavaresi on Citrus Fruits in 
Zanzibar, Si 7, 

Apple: On Fruits, Botrytis sp. in 
Chicago Market, 141 Scald, 806 
Spotting in Great Britain, 1193 


On Trees Catpccapsa pomonella 
(Pyrahd), Fasicladium dendviticum 
(Scab) Hyp 6 r<mrt>euia mahwellus, 
Sclnzouema lamgeici (Aphis) Con¬ 
trolled by Ernie Sulphur Spray, 478 
Empoa rosae and Empoasca malt, in 
U S A , 1051 Laptops hopei 

111 New South Wales, 707, 1200 
Phiyneta spmator m S Africa, 
610 Sliver Leaf Disease in Eng¬ 
land, 471 

Apple Aphis (Schizoneuva lemigera), 
478 

Apple Pyralid (Catpecapsa Pomo¬ 
na l la), 478 

Apple Root Boier [Laptops hopei), 
1206 

Apple Scald, 806 

Apricot Phryneta spmator, in S. 

Africa, 610 

Arctndae, 1199 

Arenana Cusoutu suaveolens in Wa¬ 
les, 268. 

Argyroploce lane ot ret a * On Citrus 
Fruits in Zanzibar, 817 

Amstida pungens Attacked by Le- 
cerfia chihnipyga , in the Algerian 
Sahara, 822 

Arizona (U S) Alternarm sp on 
Dates, 1049 

“ Arrossamento or <f Lebhta " of 
Sumac (Exoascus purpurascens ), 
265 

Arrow root, [Mamnia anmdinacea), 
814 

Arsenitc of Soda: Sprays to Destroy 
Locusts in Italy, 146 

Artichokes * Cassida vindis, Lannus 
afer , L. flavescens , in Morocco 600. 

Artvcarpus incisa , 814 

Asinota sanatoria , 143, 

Aspergillus , 1049, 

Asphondylm * A sesami , 1197. A . 
sp Feeding on Pollen Masses of 
Lantana acuUata > in India, 1197. 

Aspidiotus * A , [Chrysomphalus) aom~ 
dum, on Roses m Zanzibar, 817, 
A « camellim , A, k&derae, A * perm - 
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ciosus and A, uvae, on Vine in 
California, 932 A cyanophylh 
A destructor and A latuniae, on 
Coconut in Zanzibar, 817 A , 
destructor , on Avocado, in Trinidad 
and Tobago, 377 A destructor on 
Banana, and Mango, A ( Chry - 
somphalus) dzciyosperrm on Mango, 
A trilobikformis, on Citrus Fruits 
in Zanzibar, 817. 

Aspidomorpha punkcosta > on Sweet 
Potato m Zanzibar, 817. 

A sura : A rnbncosa , Nat Enemy of 
Lantana aculeata in India, 1197. 
A. sagmana , on Cmnamomum 
spp in Zanzibar, 817. 
Atractamorpha crenakceps : On Pea¬ 
nut in Queensland, 604 
A tropa Belladonna : Phytopkthora ery- 
throsepkca in Holland, 1191- 
Australia : Cosmopolites sordidus on 
Bananas, 280 Decilaus citnperda 
on Citrus Fruits, 1207 Diseases of 
Lettuce and Passihora, 2 66 Of 
Strawberries and Tomato m the 
North, 367 O punka spp , 1196 

Phytopkthora sp on Papaver rmdi- 
caale m Victoria, 701 Prosayleus 
phyiolymus on Fruits, 1206 Rhy- 
panda moiosa on Sugar Cane 
in Queensland, 1205. Rust, Self- 
sown Wheat Attacked, 914 
Autographa brassicae , 143 
Avena sativa and A si&rilis, 1045. 
Avocado: Anomala undulata : On 
Citrus Fruits and Mango m Flo¬ 
rida, 933 Diseases in Trinidad, 
472 Injurious Insects, in Trinidad 
and Tobago, 377. 

Azerole : Host of Eulecamum coryli 
in Italy, 479. 

, Bacillus lathy ri P ) : On Tomato 
in England, 700, 

Bacteriosis : Of Bean {Bacterium Pha- 
seoU), 370. 

Bactenum ; B\ atrofaciens ; On Wheat 
in IL S* A. and Canada, 913. 


B glycmeum * On Soya in U. S A , 
8x1 B Phaseoh * Keeping of Bean 
Seed as a Control Means, 370. 
B Solanacearmn, on Haricots in 
Flonda, 138 B vascularum, 698 

Bagworms, 817 

Banana : Aspidiotus destructor in Zan¬ 
zibar, 817 Cosmopolites sordidus , 
m Australia, 280 

Barley * Cephus cmctus in U S A , 
927 Chlorochroa sayi in U S A , 
821 Straw Blight in State of 
Washington (U S ), 470 

" Barrera m£talica ”, 1050. 

Bay Cherry: Podosphaera Oxyacan - 
thae var Uidactyla in Switzerland, 
140. 

Bean : Bacterium Phaseoh , Keeping 
Bean Seed as a Means of Control 
of B. p , 370 Bactenum Solaria- 
cearum m Flonda, 138 Bruchus 
rufimanus in California, do3 Chlo¬ 
rochroa sayi in U S A , 821, 
Colospidema atrum in France, 277. 
Cc lletotnchum Lmdemuthianum and 
Tetranychus telanus on French 
Chevrier Bean, 3x6, Nezcoa vin - 
dula in Florida, 929. Tropinota 
cnnata in Morocco, 600. Undeter¬ 
mined Larvae on Orobanche of 
Bean in Italy, 816 

Beets * Lita cceUatella> Lixus scabrt- 
colhs , in Morocco, 600, 

Belladonna, 1x91. 

Bianca-rossa . Of Citrus Fruits ( Chry - 
somphalus dtctyospermi) Controlled 
by Use of Folysulphide of Calcium, 
478. 

Bihar (India) : Damage due to White 
Ants in Relation to Soil Tempera¬ 
ture, 1053. 

Birch: Polyporus betuhnus in New 
Jersey (U. S.), 473 

Birds, Wild : Researches on Pood of 
Certain Wild Birds in Great Bri¬ 
tain, 477. 

Black Olive Scale {Saissetia oleae), 
478 
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Blady Grass (Imperata arundmacea ), 
1205 

“ Blanca " (Otalieite) . Sugar Cane 
Var Attacked by Mottling Disease 
in Porto Rico, 69S 
Blastothnx sencea Nat Enemy of 
EuUccmntm coryh , in Italy, 479 
Blaiiella germamca, 143 
Blepharcspom : B terresims, on White 
Lupin m Italy, 917 B cambivcvci , 
917 

Blight, of Sugar Cane (Alteiation 
caused by Tomaspts sacchauna ), 
703 

Blue jay ( Commas mdtca), 924 
Blue-tailed Bee Eater ( Merops phi - 
hppmus ), 825, 

Botrytis . 2? AUn, 1048 2? cinerea : 

1048. On Passiflora m Victoria 
(Australia), 266 Effect of Chloio- 
picrin, 595 B. sp On Apples in 
Chicago Market, 141 
Brachonid; Nat Enemy of Aphis 
gossypn m Porto Rico, 823. 
Braehycevus air ox On Amaryllis sp 
in Zanzibar, 817 

Bramley's Seedling . Apple Var. Sub¬ 
ject to True and False Silver 
Deaf Disease in England, 471. 
Bran, Poisoned In Control of Lo¬ 
custs m Italy, X46 

Biassica : B . campeshis , var Napo- 
Biassica . Immune to Peronospora 
parasitica , 916 B chmensis, B . 
Napus, B olemcea var. acephala, 
B. Rapa Attacked by Nezcra vm - 
dula in Florida, 929 2L Rapa See 
also Turnips 

Brazil: Alteration of Grapes, 91 x. 
Erysiphe Pisi (— E communis) on 
Peas, 28 Oidium of Oak, 922. 
Bread fruit: Roselhma Pepo, 814 
Bnihys pancratn : On Amaryllis sp 
in Zanzibar, 817 

Brompton Plum: Plum Var Subject 
to True Silver Leaf in England, 471 
Bromus tnermis : Cephus cmcius, in 
TJ. S. A., 927. 


Brown Rot: of Fruit (Monilia frucii- 
gena lSoh/ot2?na jrucUgenaty , 478. 

Bruchobms Mu Bps . Parasite of Bru- 
chus qua&nnwculaiiis m Texas, 
1204 

Bruchophagpis fuvebns • On Lucerne 
in U S A, 1203 

Bruchits B chmensis On Seeds of 
Cajanus mdtcus and Phaseohts 
Mungo in Zanzibar, 817 B quadm- 
maculatas * On Vigna Caiyang in 
Texas, 1204 B rufimanus on 
Bean m California, 603 

Bucculatnx loxophla , On Cotton in 
Zanzibar, 81 7 

Busseola fit sea On Sorghum vulgare 
m Zanzibar, 817 


Cabbage Apcmieles gabriehs. Para¬ 
site of Picnm forficahs, found on 
Cabbages in France, 476 Chloro - 
chroa sayt m TJ S A, 821. Inju¬ 
rious Insects m Zanzibar, 817 
Cacoecia ep icy via . Nat Enemy of 
Lankina acifleata , in India, 1197. 
Cajanus indict is Injurious Insects in 
Zanzibar, 8x7 

Calamagrostns , spp Cephus emetus 
m TJ S A , <zy 

Calandra : C granana: Effect of 
Chloropicrm, 705 C ary me Com¬ 
parative Effect of Chloropicrm on 
C. 0 and Tnbohum navale , 374 
Destruction with Chloropicrin, 148. 
On Rice, Maize and Sorghum vul¬ 
gare in Zanzibar, 817 
California: Aspidiotus uvae and other 
Giape Scale Insects, 932. Bru> hits 
rufimanus , on Bean, 603 Ehrhor - 
ma cupressi, on Cupressus anzo - 
mca, C. decurrens, C guadalupen- 
sts , C macro earpa > 934 
Calkins glaum ; Immune to Attack 
from Termites, 1210. 

Cambodia; Behaviour of Different 
Varieties of Tobacco, towards In¬ 
sect Pests, 330. 
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Camellia Sosanqua Susceptible to 
Silver Leaf in England, 471 
Campylomma sp On Lantana acit - 
Icata m India, 1197 
Canada Bacterium atrofaciens on 
Wheat, 913 Phytophthera Caclo - 
rum on Pears in Nova Scotia, 

815 

“ Cane aleurodid ” {Ahnrodes comata), 
“ C beetle borer ” { Rhabdocvemis 
obscura ), “ C leaf-miner ” (Cos- 

moptenx) , " C mealy-bug ” ( Pseu¬ 
dococcus bromehae), 151 “ C rats ” 

(Thryonomys swinderuni anus') , 1052 
Capnodis , C carbanarm On Almond 
in Palestine , C canosa and C te- 
nebnoms on Plums and Cherries 
in Dalmatia, 009 C tenebncosa 
On Pruit Trees (Peaches and Cher¬ 
ries) in Morocco, 600 
Caprimulgus europaeus * Observa¬ 
tions on its Food m England, 704 
Canca Papaya , See Papaya 
Carosello (Wheat var) Behaviour 
Towards Smut m Emilia, 597 
Carpet Fern ( Ptens scaberula), 1198 
Carpocapsa ponton ella : Control with 
Lime Sulphur, 478 
Cat pophilus sp ' On Peanut in Queens¬ 
land, 604 

Carrot Cuscuta suaveolens in Wales, 
268 

Cary a Pecan : Nazar a vividuia in 
Florida, 929. 

Cassava (Mamhet uUhsstma) Pseu¬ 
dococcus (Dactylopius) mrgatus var. 
madagascanensis m Zanzibar, 817 
Casstda vtridis : On Artichokes in 
Morocco, 600. 

Castox Oil: Injurious Insects m 
Zanzibar, 817 Phycita dtaphana 
in Morocco, 600. 

Gasuarma eqmsetifolia * Cirina forda 
and Pseudococcus obiusus in Zan¬ 
zibar, 817 Coelostema scabmia in 
Reunion, 480. 

Catalpa bignonioides x C Kaemp- 
feni Resistant to Low Temperatu¬ 


res and to Attacks of Macrosponum 
Catalpae , 517 

Cedrus Deodar a Ehrhorma tup res si. 
in California, 934 

Celama fasetafa and C inter mil a 
Nat Enemies of Lantana aculeata , 
m India, 1197 

Celery Undetermined Dipteron Ob¬ 
served in Cypius, 606 
Cephus • C ctnchis On Wheat, Rye 
and Other Plants 111 U S* A., 927 
C pygmaeus , 527 

Cevapteroceras mtrabihs • On Phaeno - 
discus aeneus in Italy, 376 
Cerataphis lataniae On Coconut and 
Citrus Fruits, in Zanzibar, 817 
Ceratitis C capitaia : On Citrus 
Fruits m Zanzibar, 817 On Pea¬ 
ches in Madagascar, 611 C . rosa * 
On Anona muricata in Zanzibar, 
817 

Ceroplastes C vubens on Citrus 
Fruits in Zanzibar, 817 C. ruset , 
Control with Lime-Sulphur Spray, 
478 

Chaetomium bostrychodes Effect of 
Chloropicrm, 595 

Chaffinch * (Fnngilla coelebs ), in Great 
Britain, 477 

Chalcophora stigmaiica , 609 
Chanps (Ckanps) legummosa ; Hy- 
menopteron Reaied from Aphis 
bakevi in Idaho (U S A ), 475. 
Cheimatobia bmmata : In Stomach of 
Common Nightjar, 704 On Cher¬ 
ries in the Rhone Valley, 6o8, 
Cherry Capnodis canosa and C 
tenebnoms in Dalmatia, 609 C te - 
nebneosa , m Morocco, 600 Chei¬ 
matobia brumaia , m Rhone Valley, 
608 Momha cmerea in Great Bri¬ 
tain, 920 Silver Leaf, (False), 
Susceptible Vars in England, 471 
Chestnut. Mistletoe in Switzerland, 
269. 

Chicken Lice, 143 

Chicken Mites (Derma nyssus galh- 
mae) P 143 
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Chilo sttppyessahs On Maize and 
Sorghum vulgare in Zanzibar, 817 
On Rice m Indo-Clnna, 928 
Chilocorus btptistulaius Nat Enemy 
of Eulecamum cotyh m Italy, 479 
Ghionaema peregrma Nat Enemy 
of Lantana aculeata m India, 1197 
Chionaspis amemcmia , Ch ortholobis , 
Ch pimfohae Parasitised by Leu- 
copis mgncorms , 273 
Ohio/idea C assulia (=* Hehothis 
assulia ) and G obsoleta (= Heho- 
tins armigera) On Peanut in 
Queensland, 604 

Chlorochvoa sayi O11 Wheat and other 
Plants 111 U S A , 821 
Cliloropicrm. Comparative Effect on 
Galandm oryzae and Tribohum na~ 
vale (— T ferrugmeum), 374 
Action on Parasites of Wheat and 
on Rats, 705 Destruction of Rice 
Weevil ( Calandra oryzae), 148 In¬ 
fluence of Temperature and other 
Physical Agencies on the Insecti¬ 
cidal Properties of Chi 274 Con¬ 
trol Experiments with Field Mice, 
in 1919, in France, 378 Action on 
Various Fungi, 595 
Chlorosis, of Woody Plants * Modifi¬ 
cation m the Sulphate of Iron 
Treatment, 366. 

Chrotogonus hemipterus On Castor 
Oil in Zanzibar, 817 
Chrysanthemum: Eremnus horticola 
in Orange Free State, 818 
Chrysomphalus Ch aurantii . On 
Grapes m California, 932 Ch dic- 
tyospevmi . Control with Lime Sul¬ 
phur Spray, 478 

Chrysophlyctis endobioUca Resistant 
Potato Vars in England, 420, 
Chrysopid: Nat Enemy of Aphis 
gossyp%% in Porto Rico, 823 
Ctcadula sexnctata • New Wheat var. 

Resistant, in Sweden, 192, 
Gtcmnobolus Cesath . Parasite of 
Oak Oidium m Brazil, 922, 

Cmwx leciularms, X43. 


Cinnamon A sit /a sagniarm in Zan¬ 
zibar, 817 

Cirma jovda On Gasuanna eqmseti- 
joha in Zanzibar, 817 
Cirplns C lofcyi On Crops m N 
Gujarat (India), 925 On Maize 
and Sorghum vulgare m Zanzibar, 
817. On Sugar Cane m Fiji, 151, 
In Queensland, 930 C uwpuncta 
On Sugar Cane m Fiji, 151 
Citrus G aumntifoha Resell! met 
Pepo and R bunodes , 814 G sp 
Host of Aphids attacked by Coc- 
ctnella san guinea m Cuba, 523. 
Citrus Fruits " Bianca-rossa {Chry¬ 
somphalus dictyospermi) Control¬ 
led by Polysulphide of Calcium as 
an Insecticide, 478 Decilaus citm- 
perda in Queensland, 1207 Inju¬ 
rious Insects in Zanzibar, 817 
Control of Gummosis and Root 
Rot m Sicily, 1x21 Nezara vindula , 
m Florida, 929. 

Claviceps Paspah : Parasite of Pas- 
palum sp in S Africa, 1134. 
Clover and Alfalfa Seed Chalcis Fly, 
( Bvuchophagus funebns), 1203 
Clover Aphis (Aphis taken), 475 
Gnaphalocrocis medmahs On Rice 
in Indo-Clnna, c 28. 

Coal Tar * For Control of Termites, 
1210 

CocUnella sangmvea . Feeding on 
Aphids m Cuba, 923 
Coccohacillus Acrtdtorum , 1050. 
Coccophagus * G. scutellans and C 
howardt , Parasites of Sphaerole - 
camum prunastn , in Italy, 376 C 
scutellans ; Nat Enemy, of Rule- 
camum coiyh 9 m Italy, 479 
Coccus C hesperidum : On Vine in 
California, 932 C %nd%cu$> Nat. 
Enemy of Qpuntia monaoantha in 
Australia, 1196. C, mangifeme , on 
Cotton, in Porto Rico, 823 C 
vmdis , on Citrus Fruits in Zanzi¬ 
bar, 817 Coccus sp. : On Pines, 
X42. 
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rf Cochyhs” and'‘ Eudemis " of Vine * 
Researches at tlie Agricultural Me- 
teoiological Station of Montpellier, 

369 

Cocoa, Corcyra cephalomca in U 
S A, 706 Diseases and Pests in 
Gold Coast, 1 r 14 Hehoihnps rub- 
rocmctus in Island of St Thomas, 
275 Mamsmius fiemicnosits (“Krul- 
loten. Resistant Vars in Su¬ 
rinam, 35 Roselhma Pepo in Tri¬ 
nidad, 814 

Coconut . Injurious Insects in Zan¬ 
zibar, 817 Siraiegus quadrifovea - 
itts, m Porto Rico, 824 
Coelaenomenodera elaeidis On Oil 
Palm (Elaeis gmneensis) in Gold 
Coast, 605 

Coehsierna scab fata: On Casuanna 
eqmsetifoha in Reunion, 480 
Coffee: RoselUma Pepo and R bu~ 
nodes , 814 

Coix Lacryma-Jobi Host of Ustilago 
Coicis in U. S A, 918 
Colaspidema atvimi . On Lucerne m 
Morocco, 600 On Vegetable and 
Gaiden Plants in France ,277 
Colleioirichum hnidemuthmnmn On 
Flench f Chevner ” Bean, 316 
Cologna: Wheat Vai Resistant to 
Smut in Emilia (Italy), 597 
Colorado (U S) * Pityophthorus bas~ 
setti, and P. occidentahs , on Ptcea 
Engelmanm , 936 

Columba palumbus : In Great Britam, 
All 

Comet * Tomato Var Attacked by 
Bacillus Lathyn (?) in England, 700 
“ Comisiones de Zona ”, " C. de 

Distrito ”, u C Seccionales ” : For 
Control of Locusts in Uruguay, 
1050 

Comothyrium convolutum, C Cydo- 
mae var Mali, X193, 

Copper Carbonate : For Prevention of 
Wheat Smut, 469, 

Copra, Dried: Necrobia rufipes in 
Zanzibar, 817. 


Copioiervnes forme sanus . On Wooden 
Structures in Formosa, 1210 
Coracias vndiui . Beneficial Bud in 
India, 924 

Corey fa cephalomca On Cacao Beans 
and Stored Vegetable Products in 
USA, 706 

Corvus: C frugilegus Harmful in 
Great Britain, 477 C mcnedula. 
Beneficial Bird m Great Britain, 
477. C scapulatus and C splen- 
dens , Nat Enemies of Oryctes 
monoceros and 0 boas m Zanzibar, 
817 

Coryna ambigua . On Cay anus mdi - 
cus m Zanzibar, 8x7. 

Coryneum folncolum, x 1 93 
Coryihuca gossypn . On Cotton in 
Porto Rico, 823 

Cosmopolites sordidus On Bananas 
in Australia, 280 

Cosmoptevyx . On Sugar Cane in 
Fiji, 151 

Cossonus suturahs : On Sweet Pota¬ 
to m Zanzibar, 817 
” Cotornta roja ” (Coccmella san - 
guinea ), 923, 

Cotton : Chlofochvoa sayi in U. S A,, 
821 Eanas msulana , in Morocco, 
600 Injurious Insects m Zanzibar, 
817 Injurious Insects in Porto 
Rico, 823, 

Cowpea, see Vigna sinensis 
Cowpea Weevil (Bruchus quaduma - 
culatus), 1204. 

Or ea not us gangis . Nat. Enemy of 
Lantana aculeata in India, 1197, 
Creepers, Ornamental Pseudococcus 
virgatus in Zanzibar, 817 
Creeping Fern (Ptens scabentla) 1198 
Cremastogasier bievtspmosa * On Avo¬ 
cado in Trinidad and Tobago, 377. 
Crickets: Coracias mdica Living on 
Cr. in India, 924. Cytthacantha - 
ens guttulosa and Locusta danica 
on Sugar Cane m Fiji, 151 Schtsio- 
cerca tatarica m Morocco, 600 
Control in Algeria, 147 Moroccan 
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{Dociosiauvus maroccanus ), 146, 147 
See also Locusts 

Crocidolomia bmotates On Cabbage m 
Zanzibar, 8x7 

Crotalana usatamoensis Nezara vin- 
dula , in Florida, 929 

Crown Fust of Oats (Puocmui coio- 
nata ), 263 

Ctenocephalus cams , 143 

Cuba Cocctwella sangmnea , Living 
on Aphids, 933 Cycloneda sangui¬ 
ned, Inseciivoious and Carnivorous 
Insect, 1097 Diplodia sp etc on 
Desmodium leiocatpum, 1097 Di¬ 
seases and Pests of Pineapple, 1119 

Cucurbitaceae Dacus brevistylus , D 
punctate frons and D vertebratus , 
in Zanzibar, 817 

Cunninghamta C Komshn , 1210, 

C sinensis , Resistant to Termi¬ 
tes, 1210 

Cupressus , C artzomca , C decunens , 
C. guadalupensis , C macro carpa 
Ehvhcrma cupressi , m California, 
934 C artzomca , C macrocarpa, 
C toralosa Phoma sp in 8 Africa, 
372 C hcnzontalis and C lusita- 
mca . Phryneta sp motor m S 
Africa, 610. 

Cuscuta . C suaveolens (C racemosa , 
C chihana) On Onion, Carrot, etc 
in Wales, 268 Cuscuta sp Nat 
Enemy of Law tan a aculeata m In¬ 
dia, 1x97 

Cycloccmum oleagmmn Control with 
Lime-Sulphur Spray, 478 

Cycloneda sanguine a Nat Enemy 
cf Aphis gossypn in Porto Rico, 
823 Insectivorous and Carnivorous 
Insect in Cuba, 1097 

Cylas formtcarms . On Sweet Potato 
in Zanizbar, 817 

Cypress Bark Scale (Ehrhorma cu¬ 
pressi), 934. 

Cypress Pine {CalHins glaum), 1210. 

Cyprus ” Laorcas ” Grape Immune 
to Oidium, 594 Undetermined Dip- 
teron on Celery, 606, 


Cyrtacanteiacris C guttulosa On 
Sugar Cane m Fiji, 151 Cyvtacan- 
thaens sp On Peanut in Queens¬ 
land, 604 

Czar Plum Var Subject to True 
Silver Leaf in England, 4,71 

Dacus bvevislylus , D punctotifrons 
and D I'evtebratus , on Cucurblta- 
ceae, 111 Zanzibar, 817 
Daedalea confi agosa On Willow in 
New Jersey (U S ), 473 
Dahlia Eremnus horttcola, m Orange 
Free State, 818 

Dalmatia Capncdis can os a and C 
ieneb'nonis , on Cherries and Plums, 
609 

Danthoma pilosa , 1198 
Darnel . Endoconidmm tenmleptvm, 
1043 

D at ana minis tra , 143 

Dates Alter nana sp in Arizona, 

1049 

Decilaus citviperda * On Citrus Fruits 
in Queensland, 1207 
Decrees Of Italian Ministry of Agri¬ 
culture Concerning Control of Tro- 
gocarpus ballestrem, on Pistachio 
Trees in Sicily, 261. 

" Defensa Agricola ”, m Uruguay, 

1050 

Deguelut (Dem s) D elteptica, D 
Koolgibberah , D ohgosperma , D, 
robusta, D scandens , D, nhginosa * 
Use in Checking Insects and Other 
Injurious Invertebrates, 143 
Delaware (U. S ) : Macrosporumi So¬ 
lan i, on Tomato, 1192 
Dematophora, sp. : Rhenish ” Riesl¬ 
ing ” Grape, Resistant, in Italy, 
994 

" Demi-ariste ”, Wheat: Behaviour 
towards Smut in Emilia (Italy), 
597 

Detmanyssus gaitenae, 143 
Derns elteptica and D m nhginosa : 
Use in Checking Insects and Other 
Injurious Invertebrates, 143* 


6 



82 


Deschampsia sp . Cephus cmctus, in 
USA, 927 

Desmodium leiocarpum * Diplodia sp 
etc m Cuba, to 97 

Deudonx antalus On Cay anus mdt- 
cus in Zanzibar, 817 

Diabrctica grammea * On Cotton, in 
Porto Rico, 823 

Diacnsia flavens , D tndica, D lubri - 
cipeda ( ? ), D obfoqua, var confusa 
and todara . Nat Enemies of Lan- 
tana aculeata in India, 1197 

Diaspis pentagona Prospaltella her- 
lesei living on D p m France, 602 

Dmoderus mmutus On Timber in 
Zanzibar, 817 

Diocalandra frumenh On Coconut 
in Zanzibar, 8x7, 

Diplodia cacaotcola * On Avocado, m 
Trinidad, 472 Diplodia sp on 
Desmodium letccavpum in Cuba, 
1097. 

Doctostaurus maroccanns In Morocco, 
600 Control in Capitanata (Italy) m 
1919, x 46 Control m France, 147 

Dodder : Cuscuta suaveolens in Wa¬ 
les, 268, 1197 

“ Drill *’ {Aristida pungens ), 822 

Drynidae • Parasites of Empoa rosa 
in TJ S A , 1051 

Duomitus capensis . On Castor Oil 
in Zanzibar, 817. 

" Duranthon ” ; Direct Vine Bear¬ 
er, Resistant to Disease and to 
Phylloxera in Cuneo (Italy), 597 

Dutch Indies: Tobacco Varieties Re¬ 
sistant to Phyiophthora Nicotianae, 
1085, 

Dysdercus D andreae on Cotton in 
Porto Rico, 823. D, fasciatus and 
JD, superstiiiosus, on Cotton and 
on Eriodendron anfracfoiosum iu 
Z anzibar, 8x7. 

Earias in su lana : On Cotton, in 
Morocco, 600* On Cotton and on 
, Hibiscus esculentus in Zanzibar, 

J ‘8*7 , 


" Early Rivers ” Plum Var Resist¬ 
ant to Tiue Silver Leaf m Eng¬ 
land, 471 

Earwig (Forficula auriculafia), 154 

Eccoptogaster ( Scolytus) amygdah * On 
Almond m Palestine, 609 

Egg Plant • Acanthocons fasaculaius 
m Zanzibar, 817 

Ehrhornia cupressi On Cupressus 
macvocarpa m California, 934 

Elaeis gumeensis . Coelaenomenodera 
elaedis in Gold Coast, 605 

Elaeocarpus grand is Lychts brun - 
neus m Australia, 1208 

Elm . Destruction with Poison Gas, 
9x2 Host of Eulecamum coryh 
in Italy, 479 

Elymus spp Cephus cmctus in U. 
S A , 927 

Empoa rosae On Apple in U S A , 
1051 

Empoa sea E malt on Apple m U S. 
A., 1051 Empoasca sp on Cotton 
in Porto Rico, 823 

Encyrtus m fid us Nat Enemy of 
Eulecamum coryh , in Italy, 

479 

Endoconidium temulentum * In Seed 
of Darnel, 1043 

Ephestia : E cahdella on Locust Beans 
in Sicily; 281 E . cautella , 706 

On Rice and Various Flours in 
Zanzibar, Si 7, 

j Eremnus horticola On Dahlia and 
Chrysanthemum m Orange Free 
State, 818 

Enococcus spur his : Parasitised by 
Leucopis mgneorms , 273, 

Eriodendron anfrachwsum : Dysdercus 
fasciatus and D superstiiiosus in 
Zanzibar, 817 

Enopeliis coioradensts , E festucae, 
E. hcMenstemi , Parasitised by Leu¬ 
copis mgneorms , 273. 

Erysiphe Pisi (= E communis) : On 
Peas in Brazil, 28. 

Escarabajo rinoceronte {Strategics 
quadnfomatus) , 824. 



Euchromia funnosa . On Ipomoea 
sp m Zanzibar, Si 7 
*' Eudemis ** of Vine Reseat dies at 
the Agricultural Meteorological Sta¬ 
tion at Montpellier, 369 
Eugenia caryophyllaia . Termes be l- 
hcosus in Zanzibar, 817 
Eulecamum coryh In Italy, 479 
Eupehmts sp - Parasite of Biucho- 
phtigus funebrts m U S A , 1203 
Euprochs E producta on Cotton in 
Zanzibar, 817, Euprcctis spp Nat 
Enemies of Lantana aculeata m 
India, 1197 

Euthyrhynchus flcndanus : Living on 
Nezara vindala 111 Florida, 929 
Eutyposi 6 impressa * On Castor Oil m 
Zanzibar, 817 

Exoascus E . deformans and E pru~ 
m controlled by Litne-Sulphur 
Spray, 478 E t purpumscens on 
Sumac in Italy, 265 
Exochomus 4-pusinlatus • Nat Enemy 
of Eulecamum coryh in Itaty, 479 
Of Sphaero lecani um prunaslri , in 
Italy, 376 

Falco tinnunculus Beneficial Bird 
in Great Britain, 477 
Femseca tarquimus , 1199 
Ficus elastica * Aspidiohis tnlobitifov~ 
mis in Zanzibar, 817 
Field Mice: Control Measures in 
France in 1919, 378. 

Fig: Scale (Ceroplastes msci)> Con¬ 
trol with Lime-Sulphur Spray, 478. 
Phryneta spmatorin S, Africa, 610 
Fi]i: Chief Sugar Cane Pests, 151. 
Flame-throwers : Control of Migrat¬ 
ing Cricket in Algeria, 147 
Florida : Anomala undulata, on Avoca¬ 
do and Mango, 933* Bacterium So- 
lanacearum on Beans, 138 Nezara 
vindula , on Various Cultivated 
Plants, 929, Puccmiopsis Cancae 
on Papayer, 921 

Flours: Ephestu * cautella in Zan¬ 
zibar, 817. 


Foochow Cedar [C^rinhighnmia <??- 
?>easis), j2io 

Foot-rot, Tomato (Mat/ospovmm So - 
lam), 1192 

Foot-iot Wheat (Helm mlhospot mm 
sp ), 810 

Forficula auvicidana, on Peais in 
Switzerland, 154 

Formaldehyde Tieatmenf of Maize 
Seed, 720 

Formosa Tei miles and Methods of 
Preventing their Damage, 1210 

France Apanteles gabnehs Parasite 
of Pionea f orft calls found on 
Cabbage, 476 Cheiniaiobia bvu- 
mat a on Cherry tn Rhone Valley, 
608 Colaspidema at rum on Ve¬ 
getable and Garden Plants, 277 
Direct Vine Hybrid Beareis and 
their Behaviour towards theDrought 
of 1919 111 Touraine, 488 Field 
Mice, Control Experiments in 1919, 
378 Ividomyvmex humihs , 702* 

Eithouolletis plaiant on Planes, 156 
Macublachmts rosae on Roses, 
93T Mildew, and other Diseases 
of Vine, Weather Forecasts m 
Relation to Control of M at Sta¬ 
tion of Agucultural Meteorology, 
Montpellier, 369 Potato Vans Re¬ 
sistant to Disease, 314 Fro- 
spaltella betleset. Parasite of 
Diaspis pentagons, 602 Pymusia 
nubilahs (Maize Pyralid), 474 
Tumouis Caused by Bactena in 
Pines, 142 

Fnngilla coelebs : In Great Britain, 
477 

Froghopper Blight: Of Sugar Cane 
(Alteration due to Tomaspis sac- 
charma), 703 

Fruits, Dried: Corcyra cephalonica 
in U. S A , 706 

Fruit Trees . Capmdts fembneosa, 
Zeuzera pynna in Morocco, 600, 
Phryneta spmaior in South Africa, 
610* Xyleborus dispar on Stone 
Fruits in Morocco, 600. 
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Futkeha bouyoulea, 1103 
Fnsamtin F coevulevm , F disco¬ 
lor veil sulphaipum y F Eumartu , 
F oxvsporum, F mdicicola , F 
tnchothccooidcs, to 44 F Mali , 
1193 F meuchroum s 304} Fu- 
sm ivm sp on Grapefruit on the 
Chicago Market, 141 
Fust chid min dendviticum and F pi- 
rnntm Controlled by Lime-Sul¬ 
phur Spray, 478 

G. 4 RDKNI 4 Glyph odes scvicea in Zan¬ 
zibar, 8t 7. 

Gas Deleterious Gases, Bffect on 
Insects, 819 Poison Gas and 
Destruction of Crickets in Algeria, 
147 Poison Gas and Destruction 
of lUtn, 912 

Gecinus vitidis Beneficial Bird in 
Great Britain, 477 
Genista aethnensis Icerya purchasi, 
m Sicily (Italy), 278 ^ 

Geotntpes sp., In Stomach of Com¬ 
mon Nightjar, 704 
** Gentil Rosso J> , Variety of Wheat 
liable to Smut m Fmiha (Italy), 

597 

Ginger Py*hmm Bntlen in India, 

598 

Gloeosponmn Imiainm * On Opuntia m 
U. S A. and Argentine, 1196. 
Glycine hispid a see Soya. 

Glyph odes G $*. /icea, on Gaidenias m 
Zanzibar, 817 Gl) phodes sp. on 
Peanut in Queensland, 604 
Gold Coast * Coelaenomenodera elae- 
dis, on Oil Palm (Elaeis gut - 
neensis), 605 Pests and Diseases 
of Cocoa, 1114 „ 

Gossypimn sp Host of Aphids at¬ 
tacked by Coctmella sanguine® in 
Cuba, 923 

Grapefruit: Fas&riwn sp. and Poly- 
scytalmn sp m Chicago Market, 
141. 

Grape Scale (Asptdiotus uvae), 932 
Great Britain: Bacillus Lathyn (?) 


on Tomato, 700 Capvnmtlgus eu¬ 
ropaeus (Common Nightjai), Ob- 
scivations on Food of, 70 f Chry- 
sophlyctis evdohioUca (Wart Di¬ 
sease), 420 Cuscuht snaveolens on 
Onion, Canot etc m Wales, 
208 Momha fmctigena and M 
cm area on Pyi us and Pvunus, 
spp , 920 Silver Deaf False and 
True, 471 Spotting of Apples, 
Fungi isolated from, 1193 Wild 
Birds, Investigations on Food of, 
477 

Greenfinch (Embertzia citnnella) . Be¬ 
neficial Bird m Great Britain, 477 

Grenadier Apple Var Subject to 
False Sliver Leaf, in Bngland, 471 

Grylhdae . Food of Comcias mdica m 
India, 924 

Giyllotalpa vulgaris, m Morocco, 600 

Gujerat, Noith (India) Cirphis lo- 
reyi and Prodema htura Injurious 
to Crops, 925 

Gumming • Of Sugar Cane (Bacte¬ 
rium vascular urn), 698 

GumriTosis of Citrus Fruihs Control in 
Sicily, 1121 

Gymnosoma fuligmosa . Parasite of 
Chlorvchroa sayi in U S A., 823 

Gypovychus cervnius . On Citrus Fruits 
111 Zanzibar, 817 

Habrqc\tus medic4 GINIS * Parasite 
of Bvuchophagns fun&bnsmXJ S A,, 
1203 

Hard Fern (Piens sutberula), 1198 

Ha wax • Agiomyza sp and Other 
Nat Bneimes of L an tan a acute via , 
1197 

Hazel Host of Eulecan turn covyh 
in Italy, 479* 

Heholhrtps * H haemorrhoidahs , on 
Avocado, in Trinidad and Tobago, 
377 On Cotton in Porto Rico, 
823 H mbroavetus on Cocoa in St 
Thomas, 275 

Helix aspersa . On Opuntia in Austia- 
lia, 1196 



Hehmnthosponmn sp On Wheat m 
Illinois, 810 

Helopeltis sp On Cacao, 114 
Hemichwnaspis mznot : On Coconut 
m Zanzibar, 817 

Hepialus hymnh and H lupitlmus 
In Stomach of Common Night] ai, 
704 

Hibiscus H esculentus Injurious 
Insects 111 Zanzibar, 817 Nezma 
vindula m Florida, 929 H Sub - 
danffa Host of Aphids attacked 
by Coccmella sangumea m Cuba, 

923 

Hill Selection, 262 

Holland Phytophthcra ervthrosep - 
tica , on Belladonna, 1191 
Homaloiyhts H flamimus attacking 
Hyperaspts campestrts living on 
Sphaeroiocamum prunasfri m Italy, 
376 Homalotylus sp Hyperpara- 
site of Cycloneda sangumea m 
Porto Pico, 823. 

Honioeosoma vagella • On Peanut 111 
Queensland, 604 
" Hopperdozer ", S21 
Hordeum jubatum Ceplms ctncius in 

USA, 927 

Hornbeam * Host of Eitlecamum co~ 
rvh m Italy, 479 

House Sparrow (Passer domesticus) 
Harmful in Great Britain, 477 
Hybuds Drought m xoiq m Tom- 
ame and Effects on Direct Hybrid 
Bearers, 488 Resistant Plybnds 
in Prov of Venetia (Italy), 1127 
Hypena sp Nat Enemy of Lantana 
aculeata in India, 1197. 

Hypmaspis . H <ampe$tii$ living on 
Sphaerolecamum prunasin in Italy, 
376. Hypemspis sp. Nat Enemy 
of Aphis gossypn m Porto Rico, 
823. 

Hyphantria cunea , 143 
Hy pomyces ochrcuea Action of 
Chloropicrin, 595 

Hyponomeuta mahnellus Controlled 
by Lime-Sulphur Spray, 478. 


IcEuy A • 2 pure has?, on Vine in Ca¬ 
lifornia, 332 I pwoJws'i and T 
sevchellaimn on Citrus Piuiis in 
Zanzibar, 817 I puvehas? and 
No? m$ ccnduuihs m Relation to 
Genista aethnensis and Spanii'm 
pmeeum m Sicily (Italy), 278 
Idaho (U S) Chuiibs (Chonps) le¬ 
git mi no sa , Hymenop teron Reared 
from Aphis baker?, 475 
Illinois (U S) Helmut thospoi mm % p. 
on Wheat, 810 

Imperata arundmacea ; Rhypanda mo - 
rosa, m Queensland, 1205 
Indian Roller (Cotocias mJica), 924 
Indiana (U S ) Peronospom para¬ 
sitica on Turnips, 916 
Indo-Chma Schoenobms incertel- 
Ius t CJnlo suppressahs and Cna- 
phalocrous medmahs , on Rice, 928 
Inga , spp , 814 

Inheritance Qbseivations on Resist¬ 
ance to Rust of Oats, 10 |5 
Ink Disease, of Chestnut, 917 
“ Inversable ” Wheat Var Liable to 
Smut 111 Emilia (Italy), 597* 
Ipomaea : I Batatas attacked by 
Cylas formica nus and Aspidomor- 
pha punt?costa 111 Zanzibar, 817 
Ipcmoea sp. attacked by Euchro - 
mi a fovmosa m Zanzibar, 817. 
Indomyvmex Intmihs . I11 Fiance 702 
Ins. Tropwota enmta in Morocco, 
600 

Isabelle * Alteration of Grapes of 
this Var m Brazil, 91 t 
Isana sp : On Phryneta spina tor in 
S Africa, 610 

lsodon pimcticolle On Peanut in 
Queensland, 604 

Italy. Bkpharospom terrestns on 
White Lupm, 9x7. Cecidomyidae 
sp on Almond in Apulia, 708 
Dematophora sp., Riesling-Rhenish 
Vine Var. Resistant, 994 Diseases 
Generally, Resistant Direct Hy¬ 
brid Bearers in Venetia, 1x27. 
Dociostuurus mamccanus, Control 
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of, in Capitanata, in 1919, 146 
EpkesUa cahdella aud Myelois 
cevatomae Locust Beans in Sicily, 
821 Ezoascus purpurascens on Su¬ 
mac, 265 Frost, Behaviour of 
Vines in Upper Italy 604 Gtim- 
mosis of Citrus Fruits, Control m 
Sicily, 1121 leery a purchasi and 
Novius cardmalis m Relation to 
Genista aethnensis and Sparhum 
pmceum m Sicily, 278 Oidium, 
Pentliecial Form of Oak Oidmm. 
264 Phthonmaea operculella on 
Potatoes m Sicily, 150 Phylloxera 
Duianthon, Resistant Grape Var 
m Prov Cuneo, 768 Scale {Euleca- 
mum coryh) on Almond, 479 Sep¬ 
tan a rhoma on Sumac, 265 Smut 
Behaviour of Certain Wheat Vars 
in Emilia, 597 Sphaevolecamum pru- 
nastn on Plum, 376 Sporotn- 
cJmm P^rstcae on Peach in Liguria, 
1194 TiHetm Caries ( = T. Tri- 
tici) and T laevis on Wheat m 
Emilia, 597 Trogocarpits bal- 
le^tverii on Pistachio m Sicify, De¬ 
cree of Ministry of Agriculture, 
261 

J ackdaw {Corvns monedula\ . Bene¬ 
ficial Bud m Great Britain, 477 

Japan; NeophyMctphis podocarpi on 
Podocarpus macro phylla , 607 

Japanese Pine, 1210. 

Jassus (Cicadula) sexnotatus , New 
Var of Wheat Resistant to Attack 
in Sweden, 192 

Java : Ampeva mtrnsa in Stored Rice 
Gram, 149 Pests and Diseasesof 
Tea, 209 

Jumperus spp : Phoma, sp , 372 

Kamscbom yja cocci . Parasite of 
Pseudococuus virgains in Porto Rico, 
§23 

0 Kartoffelraude ” tSpongospota sub- 
i&rranea), 812, 

Keroma sp. 1186, 


Kestrel (Falco tmnunculus) Bene¬ 
ficial Bud m Gieat Britain, 477 
Koelveutevict pamculata Subject to 
False Silvei, Leaf in England, 471 
<f Kondme Red ”, Tomato Var. At¬ 
tacked by Bacillus Lathyri p) in 
England, 471 

" Krulloten ” (Marasmtus perm - 
ciosus), 35 

Labidqstomis hordei On Vine Buds 
m Morocco, 600. 

Laburnum alpinum and L vulgarc 
Subject to True Silvei Leaf 111 
England, 471 
Lachmna, 931 

Lachnus : L rosae 931 L strobi 
on Pmus Strobus in Massachusetts 
(U S ), 935 

Lucon sirictwoIlls On Sugar Cane in 
Fiji, 151 

Laeha sp . On Peanut in Queensland, 
604 

Laemophloeus L ferrugmeus (Ac¬ 
tion of Chloropicnn), 705. L pu- 
sillus on Maize in Zanzibar, 817 
“ Langosta ”, 1050 
Lantana Insects Parasitic on L 
aculeata (= L Camara) in India, 
1197 Platypiiha pusiUodacty 2 a t 13 &t, 
Enemy of L tndica, in India, 1197. 
Laorcas. Grape immune to Oidirnn, 
in Cyprus, 594 

Lapwing. Beneficial Bird in Great 
Britain, 477, 

Lana pisorum . On Peas m Morocco, 
600 

Lannus afer and L flavescens * On 
Artichokes an Morocco, 600 
Lasioderma serrioorne . On Stored 
Tobacco in Sumatra, 129 
Laihettcus oryzae : On Maize in 
Zanzibar, 817 

” Latigos de alambre ”, 1050 
Leaf-hopper (Peikmstella vitiensis), 
* 5 * 

” Lebbra ” (artossamento), of Sumac 
{Exoascus purpurascens ), 265. 



Lecamum L adersi, L (Stassetia) 
mgrum and L* ( Saissetui ) pun du¬ 
ll ferum on Mango m Zanzibar, 817 
L corm , L persicae L prumosum, 
on Vine m California, 932 L per- 
sicae , Controlled with Lime-Sul¬ 
phur Spray, 478 

Lccerfia chitimpyga On ArisUda pun- 
gens in Algerian Sahara, 822 
Leek * Resistant to Schrohum cepi - 
vomm , 1048 

Lepidosaphes L becki% on Citrus 
Fruits m Zanzibar, 817 L ulmi 
143 L ulmi, Parasitised b}^ Leucc - 
pis mgrworms , 273 On Vine 111 
California, 932 
Leprosy, of Sumac, 265 
Leptmotarsa decemhneata, 143 
Leplops hopei , 1206 On Apple 111 
New South Wales, 707 
Leptosphaena vagabunda , u 93 
Lestodiplosis sp : Living on Brucko- 
phagus fumbns in U S A , 1203 
Lettuce Chlorcchroa sayi in U S A , 
821 Marssoma perf ora ns in Vic¬ 
toria (Australia), 266 
Leucama (Hehophila) umpimcta * On 
Grammaceae m Morocco, 600 
Leu cop is mgrtcorms Parasite of Coc- 
cids and Aphids, 273 
Leucotermes flaviceps and L spera- 
tus: On Wood Constructions m 
Formosa, 1210 

Ltbocedrus decun ens Original Host of 
Bhvhorma cupressi in California, 
934 

Lime {Citrus aurantifolia) , Si4 
Ltodoniomerus msuetus , Parasite *of 
Bmchophagus fwiebns , in U S A , 
1203 

Lippia gemmata Platyplitia pusillo- 
dactyla , Nat Enemy in India, 1197 
Lita ocellatella . On Beets in Morocco, 
600, 

LtihocolleUs platani : On Planes in 
France, 156, 

Lixus scabricolhs: On Beets in Mo¬ 
rocco, 600, 


Lobesta aeolopa and L genialis Nat 
Enemies of Lantana aculeata, 111 
India, 1197 

Locusts Docio$fcntru$ maioccanus 
Control m Capitanata (Italy), in 
1919 Schistocerca pauniensis in 
Uruguay, 1050 See also Crickets 
Loousta damca On Sugar Cane in 
Fiji, 151 

Locust Beans Ephestia cahdella and 
Myclois ceratoniae in Sicily (Ita¬ 
ly), 281 

Lodging Topping of Wheat as Pre¬ 
ventive, 741 “ Vuitebceuf ” Swiss 

Jura Wheat very Resistant ” 1090 
Lohum temulentum Endocomdmm 
temulentum , 1043 

Loose Smut of Wheat (Ushlago Tn- 
tici\ Control with Lime-Sulphur 
pi ay, 478 

Lord Grosvenor * Apple Var Subject 
to True Silver Leaf m Bng!and,47i 
Lucerne Bruchophagus funebns 111 
USA, 1203 Chlorochroa sayi 
in U S A, 821 Colaspidema airum 
m Morocco, 600. In Prance, 277 
Lucerne Grub {Colaspidema atrum), 
277 

Lupin, White Blepharospoia terres- 
tns in Italy, 917 
Lupmus albus , 917 
Lycaena anon , 1199 
Lyctus : L brunneus on Timber in 
Australia; L cobydoides, L gly- 
cyrrhtme , L opaculus , L rngulosus, 
L stnatus , L, umpumtatus , 1208 
Lyprops brevmsculus : On Cajanns In¬ 
dians in Zanzibar, Si7 

Macrosiphum : Af. avenae and M 
sanborni , Hosts of Leucopis m- 
gncorms, 273 M ImoAendn , 143, 
M, {Sipkonophom) rosae , 931. 
Macrosponum : M , Catalpae [Catalpa 
bignomoides x C, Kaempferi), Re¬ 
sistant to Attack, 517 M Solani 
on Tomato in Delaware, 1192, M 
tomato (Correlation between Size 
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of Fruit and Resistance of Tomato 
Skin to Punctuie and to M l , 
1046 

Macrotoma palmaia 4 On Timber m 
Zanzibar, 817 

Maoulolachmis rosae O11 Rose m 
France, 931 

Madagascai Cerahks capita! a 011 
Peacli, 611 

Maize Calandra orvzae , and Destruc 
tion with Chloropiciin, 148 Cir- 
phis loreyi and Prodema htitra 111 
N. Girjerat (India), 925 Formalde¬ 
hyde Tieatment of Seed, 729 
Injurious Insects m Zanzibar, 8x7 
Sphacelotheca Rertiana m Washing¬ 
ton State, 915 

Malachra rotundifoha Host of Ala¬ 
bama argiUacea in Porto Rico, 
823 

Malacosoma amertcana , 143 
Mamestva brassicae In Stomach of 
Common Nightjar, 704 
Mango ( Mangifera mdica) : Anomala 
undulata m Florida, 933. Injurious 
Insects m Zanzibar, 817 
Mamhoi uhhssima : Pseudococcus 

( Dactylopms ) virgafus var madagas - 
caviensis in Zanzibar, 817 
Maple Host of Eulecamum coryh 
in Italy, 479 

<f Maquinas langosticidas a fuego, ” 
1050. 

Marania antndinacea Roselhma sp , 
814 

Mamsmarcha atomosa On Cciyanus 
mdicus m Zanzibar, 817 
Marasmius permciosus Cocoa Var. 

Resistant, in Surinam, 35 
Marguerite . Colaspidema atrum m 
France, 277 

Marssonia per for cm s On lettuce in 
Victoria (Australia), 266 
Marzuolo: Wheat Var and its Be¬ 
haviour towards Smut in Emilia 
(Italy), 597 

Massachusetts; Lachnus strobi on 
Pinus Strobus, 935. 


Mausolepis amabihs . On Rose in 
Zanzibar, 817 

Mealy Bug (Pseudococcus sp ), 143, 
823 

IMegastigmus baUestren?, 261 
Meibonna leiocarpa Host of Aphids 
attacked by Coccmella sangmnea, 
in Cuba, 923 

Melcmcomum Sacchan , 698 
Melamtis leda On Sugar Cane in 
Queensland, 930 
Mehola , 1049 

Meloloniha vulgaris In Stomach of 
Common Nightjar, 704 
Merops pkihppinus Destroyer of 
Useful Insects m India, 825 
Michigan (U S ) Lyctus stnatus on 
Ouercus rubra , 1208 
Microbracon cepJn 4 Nat Enemy of 
Cephus cmctus in U S A , 927 
Microsphaera quercma , 264 
Miciotervs M lima fits. Parasite of 
Sphaerolecamum prunastn m Italy, 
376 M sylvms , Nat Enemy of 
Eulecamum coryh m Italy, 479 
Mildew, Vine Weather Forecasts 
in Relation to Control of Mildew 
etc at the Agricultural Meteorolo¬ 
gical Station, Montpellier, 369 
Miresa melanosticta On Termmaha 
Catappa in Zanzibar, 817, 

Miscible Oils, 934 

Mistletoe . On Chestnut m Switzerland, 
269. 

Morns frugahs . On Sugar Cane 111 
Queensland, 930, 

Monika 4 M cmevea and M fruch * 
gena, on Pyrus nd Primus spp. 
m Great Britain, 920 M. fructi - 
gena Controlled by Dune-Sulphur 
Spray, 478 

Morocco. Injurious Insects on Cul¬ 
tivated Plants, 600. 

Mosaic, of Potato Observations made 
in U S A , 262 
Mosquita, 1050 

Moth Borer of Cane (T> achy centra chlo~ 
rogmmma ), 151 



Mottling Of Sugar Cane m Porto 
Rico, 698 

Mucor Mucedo Action of Cliloro- 
picrm, 595 

Mucuna sp . Bader mm Solanacea - 
rum, 138 

Myelois ceratomae On Toeust Beans 
m Sicity (Italy), 281 

Mylabns ample dens and M dicincta 
On Cajamts mdicus in Zanzibai, 
S17 

My ms persicae , 143 

Natural Enemies 4 Acrostalagmus al¬ 
bas of Aphts gossypn m Porto 
Rico, 823 Agromyza sp , etc * 
Of Lantana aculeata m Hawaii, 
1197 Amsada albisinga : Of Lan- 
tana aculeata in India, 1197 Ana- 
gras armatus vai\ nignventns and 
A epos : Of Empoa rosae inU S A, 
1051 Anthnbus fasciatus of Eule¬ 
canium coryh in Italy, 479 Apan- 
teles gabnehs . of Pionea forficahs 
in France, 476 Aphehmts lapsi- 
hgm . of Aphts bahevi , 475 ApJn- 
cus phihpptae and Aph punch pes * 
of Etilecanntm coryh in Italy, 479 
Aph punchpes On Sphaerole- 
camitm prunastn in Italy, 376 
A sura rubncosa of Lantana acu¬ 
leata in India, 1197 Birds, Wild 
in Great Britain, 477 Blastothriy 
sencea . of Eulecamwn coryh in 
Italy, 479 Braconid: Of Aphts 
gossypn in Porto Rico, 823 Bnt- 
chobms lahceps * of Bra chits qua- 
dnmaculaius in Texas, 1204, Ca- 
coecta epicyrta . of Lantana acu¬ 
leata in India, 1x97 Clialcid * of 
Aphts gossypn in Porto Rico, 823 
Fungi * of Eulecanium coryli m 
Italy, 479 Chanps {Chanps) le- 
guminosa, Reared from Aphis ba- 
ker% in Idaho (U S.), 475 Chilo- 
corus btpusiulaius : of Eulecanium 
coryli in Italy, 479, Chionaema 
peregnna . of Lantana aculeata in 


India, 1197 Clirysopxd: of 

Aphys gossypn m Porto Rico, 823 
Cicimtobolits Cesafn of Oidium 
(Oak) m Brazil, 922 Coccmella 
sangumea of Aphids in Cuba, 

923 CoccobaciHits Acndioium, 1050. 
Coccophagus hotvardi and C scu- 
fellams of Sphcterolecavium pm- 
nastn in Italy, 376 C scutellaros : 
of Eulecanium coryh m Italy, 479 
Coccus mdicus of Opunha mona- 
caniha in Australia 1196 Coractas 
mdica of Targe Insects m India, 

924 Corvus scapulalus , and C. 
splendens of Ovydes monoceros 
and O boas , in Zanzibar, 817. 
Creanotus gangis and Cuscuta spp 
Of Lantana aculeaia in India, 1197 
Cycloneda s an guinea . of Aphis 
gossypn in Porto Rico, 823 CycL 
spp Insectivorous and Carnivo¬ 
rous in Cuba, 1097 Destruction of 
Zoospores of Plant Disease Orgatmns 
by Nat E , 1186 Diacrisia flavens, 
D mdica , D lubncipeda (>), D 
obhqna var conjusa and today a : 
of Lantana aculeata 111 India, 1197. 
Dry in 1 da e spp of Empoa rosae 
in U S A , 1051 Entyvms mfidus : 
of Eulecanium coryli in Italy, 479 
Of Lantana aculeata 111 Hawaii and 
India, x 197 Of Nezara vindula 
in Florida, 929 Eupelmus sp 
Of Brucliophagus funebms 111 U. S 
A , 1203 Euproctis spp • Of Lan¬ 
tana aculeaia in India, 1197 Eu- 
thyrhynchus flandanus . Of Nezara 
vindula in Florida, 929 Exocho- 
nnts 4- pndulatus . Of Eulecanium 
coryh in Italy, 479, Of Sphaevo- 
lecammn prunastn , in Italy, 376 
Gymnosoma fuhgmosa * Of Chloro- 
chroa sayi m U. S. A, 821, Habra- 
cytus medicagmis Of Bruchopha- 
gus funebns in TJ. S A * 1203. 
Hypena sp. : Of Lantana aculeata 
in India, 1197. Hyper aspis cam- 
pestris . Of Sphaerolecaw mn pru- 
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na^tn in Italy, 376 Hyperaspis 
sp Of A pins gossypn 111 Porto 
Rico, £23 I sari a sp On Phryneta 
spamta in S Africa, 610 Kavscho- 
myta cocci Of Pseudococcus vir- 
gatus in Porto Rico, 823 Lesto- 
diplosis sp Of Bruchophagus fu- 
nebns, 1203 Leucopzs mgncornis * 
Of Scale and Aphids, 273 Lvodon- 
tomerus msitefits Of Bi uchophagus 
funebns 111 LT S A , 1203 Lobesia 
aeolopa and L gemahs Of Lan- 
tana aculeafa m India, 1197 Dy- 
della stcibulaus of Maize Pyralid 
[Pyvausta mibilahs) in France, 474 
Microbracon cepht . Of Cephus cmc- 
tus m U S A , 927 * Microterys 
lunatics * Of St>haerolecamum prtt- 
nastn in Italy, 3 70 M syhnus 

Of Eulecamum coryh, in Italy, 
479 Ocyp ter odes euchenor Of 
Chlorochroa sayi in U S A , 821, 
Olene mendosa Of Lantana acu- 
leata m India, 1197 Pachyura mu- 
nna * Of Oryctes monoceros and 
O boas m Zanzibar, 817 Parapho- 
rocera semhs Of Pyrausta nu- 
bilahs in France, 474 Pertcalha 
rtctni: Of Lantana aculeaia in 
India, 1197 Petrodomus sultan 4 : 
Of Oryctes monoceros and 0 boas 
in Zanzibar, 817 Phaenodiscus 
ae-neus : Of Sphaerolecamum pru- 
nastri in Italy, 376 Platyptiha 
psyllodactyla : Of Lantana aculeaia 
in India, 1197 Pleiwotvopis utahen- 
sts : Of Cephus c met us in U S, A , 
927 Pleuroiropis sp : Of Trache- 
hts tabidus in U S A , 926 Ptos- 
paltella berlesei . Of Diaspis penta- 
gona in France, 602. Rhynchocyon 
adetsi * Of Oryctes monoceros and 
O boas in Zanzibar, 8x7 Sarco - 
phaga sternodontis : Of Nezara vttt- 
dula in Florida, 929, Scymnus 
roseicolhs : Of Aphts gassypti in 
Porto Rico, 823 Sorosporella uvella : 
Of Nocitridae in America, 601 


Telenomus ashmeadt • Of Chlorochroa 
sayi 111 U S A , 821 Tetrastichus 
bruchophagi and T venustus Of 
Bruchophagus funebrts , 1203 Tn- 
chopoda penmpes Of Nezara viri- 
dula m Flonda, 929 Uscana semt- 
fumipenms * Of Bruchus quadn- 
maculaius in Texas, 1204 

Necrobia rufipes On Dried Copra 111 
Zanzibar, 817 

Nectarine Phryneta sp%nator 111 S 
Africa, 610 

Neophyllaphis podocarpt O11 Podo - 
carpus macrophylla 111 Japan, 607 

Neviusta alabamensis Subject to 
True Sliver Leaf m England, 471 

New Jersey (U S). Thymahis ful - 
gidus Living on Polyporus beiuhnus 
and Daedalea confragosa , Respec¬ 
tive Hosts of Birch and Willow, 
473 

New Zealand . Eradication of Silver 
Fern ( Pter is scaberula ), 1198 

Nezara vzndula On Cotton in Porto 
Rico, 823 On Various Cultivated 
Plants in Florida, 929 Nezara 
spp on Lantana aculeata in India, 

1197 

Nightjar, Common: Observations on 
its Food, in England, 704. 

Nzsotra wezset . On Hibiscus esculent zts 
in Zanzibar, 8x7 

Nocardia sp : Action of Chloropi- 
crin, 595 

Noctuidae. Destroyed by Covacias 
zndica in India, 924 Host of Soro¬ 
sporella uvella in U S , 60 x 

Nova Scotia . Phyiophthora Cactortim 
on Pears, 815, 

Novzus cardmahs and Icerya pwchasi • 
In Relation to Genista aethnensis 
and Sparhum junceum 111 Scily 
(Italy), 278 

Oak : Perithecial Form of Oidium 
in Italy, 264. Stenolechta gemmella 
in Switzerland, 155. 
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Oats Crown Rust (Puccima covonata) 
m Iowa (U 8), 263 Rust, Suscep¬ 
tible N American Vars, and Re¬ 
sistant S American Vars, 28 
Straw 7 Blight m Washington State 
(U S), 470 

Occhio di Pavone, of Olive ( Cycloco - 
mum oleagtnum) . Controlled by 
Lime-Sulphur Spray, 478 
Ocyplerodes euchenor Parasite of 
Chlorochroa sayi m U S A , 821 
Odonaia, 825 

Odontotermes formosanus . O11 Wood 
Constructions in Formosa, 1210 
4t Ohio ” Wheat Var Resistant to 
Smut, 597 

Oidiuni. Of Oak In Brazil, 922 
Penthecial Form, observed in Italy, 
264 Of Vine [Oidium Tucken) , 
Controlled by Lime-Sulphur Spray, 
478 " Laotcas ” Grape Immmie 

to Attack in Cyprus, 594 
Oil Palm Coelaenomenodeva elaei- 
dis in Gold Coast, 605 
Olene mendosa : Nat Enemy of Lan- 
tana aculeata 111 India, 1197 
Oltans sp On Cotton in Porto Rico, 
823 

Olive Black Olive Scale [Satssetia 
oleae), and Occhio di pavone (Cy- 
clocomum oleagmum) Controlled by 
Lime Sulphur Spray, 478 
Onion: Cuscuta suaveolens m Wales, 
268 Sclerotium cepivorum , 1048 
Onion Smut {Utocystis Cepidae), 1048 
Ophiobulus gramims , 470 
Ophiusa mehcerte * On Sugar Cane 
m Queensland, 930 
Opuntia spp : Eradication in Austra¬ 
lia, 1196 

Orange .. Pr at os tv op hits mstabihs and 
P. planatus in Transvaal, 818 
Orange Fly {CerattUs capitata), 6x1. 
Orange Free State * Eremnus horticola 
on Chrysanthemum and Dahlia, 818 
Proiosirophus noxius on Wheat, 818* 
Orgyta vetusia * On Cotton in Zanzibar, 
' 8x7 


Orobanche, of Bean Undetei mined 
Larvae xn Italy 816 

Orfhesia msigms 143 On Lantana- 

aculeata 111 India, 1x97 

Oryctes mouoceros and O boas : On 
Coconut in Zanzibar, 8x7 

" Otaheite ” (Blanca) Sugar Cane 

Var Attacked by Mottling in Porto 
Rico, 69S 

Oxycaremts alhidipennis On Cotton 
m Zanzibar, 817 

PACHYNEURObi COCCORUM Oil AphlCUS 
pimchpes and Blastothnx sencea 
Nat Enemies of Eulecamum covyh 
m Italy, 479 On Phaenodisctis ae- 
neus in Italy, 376 

Pachyura murtna Nat Enemy of 
Oryctes monocerus and of O boas 
in Zanzibar, 817 

Padraona hypomoloma • O11 Sugar 

Cane in Queensland, 930 

Palestine Insects Injurious to Al¬ 
mond, 609 

Papavev nudicaule Attacked by Phy - 
tophthora sp in Victoria (Australia), 
701 

Papaya • Pnccimopsis Cancae m Flo¬ 
rida, 921 Pythium Batten , in 
India, 598 

Papiho demolens On Citrus Fruits 
m Zanzibar, 817 

Paisley . Colaspidema atrum m Fran¬ 
ce, 277 

Parsnips Cuscuta suaveolens in Wales, 
268 

Purus caemleus, subsp. obscunts, and 
P major, subsp newtom : Bene¬ 
ficial Birds m Great Bntam, 477. 

Paspalum: P scrobiculaium : Cir- 
phis loreyi and Prodema htura in 
N Gujerat (India), 925 Paspalum 
sp : Clainceps Paspah in S Africa, 

1X34 

Passer domesticus . Harmful Bird in 
Great Britain, 477 

Passiflora . Botrytis cmerea and Sclero~ 
hma sp in Victoria (Australia), 266, 
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Patents Concerning Control of Pests 
and Diseases of Plants, iio, 572 

Pate verte To destroy Rats, 1052 

Peach Capnodis tenebncosa m Mo¬ 
rocco, 600. Ceratitis capital a m Ma¬ 
dagascar, 61 t Exoascus deformans 
(Peach Leaf Curl), Lecamum peisi- 
cae (Scale) and Oidnim leuconium 
[Sphaerotheca pannosa ] (Powdery 
Mildew), Controlled with Lune 
Sulphur Spra3 r , 478 Phryneta 
spmator m S Africa, 610 Sporo- 
tnchum Pevsicae m Liguria (Italy), 
1194 Vars Subject to False Silver 
Leaf, 471 

Peach Leaf Curl {Exoascus deformans) 
Control with Lime Sulphur Spray, 
478 

Pear Chlorosis, Modification m Treat¬ 
ment with Iron Sulphates, 366 
Eulecanium covyh 111 Italy, 479 
Forficitla aunculana 111 Switzerland, 
154 Phryneta spmator m S Africa, 
610 Phytophthora Cactormn in 
Nova Scotia, 815 Scab ( Fusicla - 
dmm pm mini). Controlled with 
Lime Sulphur Splay, 478 

Peas . Bacterium Solan ace arum, 138 
Chlorochroa savi in U S A , 821 
Erysiphe Pisi (= E communis) 
in Brazil, 28 Lana pisorum in 
Morocco, 600 

Pectinophora ( Gelechia) gossypiella, 823 
On Cotton and Hibiscus esculenius 
in Zanzibar, 817 

Pediculotdes ventneosus : On Phae- 
nodiscw aeneus in Italy, 376, 

Pemphigus burs arms and P trans - 
versus * Hosts of Leucopis mgm- 
cetms, 273 

Pemcilhum, 141, 1049 Action of 
Chtolopicrin, 593 

Penmsetum typhoiaeum . Cirphis loreyi 
and Prodema hiura in N. Gujerat 
(India), 925 

Pepper: Cuphis loreyi and Prodema 
hium in N Gujerat (India), 925 
Pythium Butlen in India, 983 


Peregrmus maydis , On Maize in 
Zanzibar, 817 

Pencalha ncim Nat Enemy of 
Lantava aculeata in India, 1397 
Penssopterus zebia O11 Phaenodiscus 
aeneus 111 Italy, 376 
Pevkinsiella vitiensis O11 Sugar Cane 
111 Fiji, 151 

Peronospora P parasitica on Tur¬ 
nips 111 Indiana (U S), 9x6 P 
Schleidem on Onions, 1048 
Persea gratissima , 377, 814 See also 
Avocado 

Pest Pear (Opuniia mernns), 1196, 
Pestalozzia sp On Cupvessus 
zomca and C torulosa, in S, 
Africa, 372 

Pefrodomus sultan Nat Enemy of 
Orytes monceros and 0 Boas m 
Zanzibar, 817 

Phaenodiscus aeneus Parasite of 
Sphaerolecamum pritnastvi m Italy, 
376 

Phaseolus Mungo Bruchus chmensis 
in Zanzibar, 817 Phaseolus spp 
See Bean 

Phlemn pralense Cephus emetus in 
U S A , 927 

Phoma sp , On Cupressus spp. in 
S Africa, 372 
Phofbia cepar urn, 1048 
Phryneta spmator , On Fruit Tiees 
and Other Plants in S Africa, 610 
Phthonmaea operculella' O11 Potato 
in Morocco, 600 I11 Sicily, 150, 

On Tobacco in Central Tro\ mccs 
of India, 54 

Phycita diaphana On Castor Oil 
ill Moiocco, 600 

Phyllofrertha horticola : In Stomach 
of Common Nightjar, 704 
Phylloxera. Duranthon Grape-Di¬ 
rect Bearer Resistant to Disease 
in prov. Cuneo (Italy), 768 
Physoderma Zeae-Maydis, xi86 
Phyiometra signata , On Cabbages in 
Zanzibar, 817 

Phytophthora: PhyL Cactorum on 



Pears, in Nova Scotia, 815 Phyt 
erythrosephca on Belladonna 111 
Holland, 1191 Phyt Nicotianae 
Resistant Vars m Dutch Indies, 
10S5 Phyt terrestna, 917 Phy- 
topliihora sp on Papaver nndtccmle 
in Victoria (Australia), 701 
Ptcea Engelmanni Piiyophthorus has - 
setti and P occidentahs m Colorado, 
936 

Pigfem (Ptens scaberula }, 1198 
Pineapple Pest, and Diseases m 
Cuba, 1119 

Pines Experiments with Tumours 
Caused by Bacteria, 142 
Pmus P Lancto and P sylvestns 
Experiments with Tumours Caused 
by Bacteria (Coccus), 142. P 
Strohus . Lachmts strobi , in Massa¬ 
chusetts, 935 

Pionea forf calls Microlepidopteron 
on Cabbage, Host of Apanteles ga¬ 
by whs lii Fiance, 476 
Pistachio Decree of Italian Ministry 
of Agriculture concerning Control 
of Trogocarpus ballsstrern m Sicily, 
261 

Ptstacta P Tevebmthus Ttogu- 
cafpus hallestrern m Sicily, 261 
P veva, 261 

Piiyophthorus basseth and P occi- 
dentahs on Picea Engelmanni m 
Colorado (U, S), 936 
Planes « Lithocolletis platmn in France, 
156 

Plalypiiha pusilhdactyla Nat. Enemy 
of Lantana aculeata m India, U97. 
Plautia spp On Lantama aculeata 
in India, 1197 

Pleospara, 47 PI pomorum, 1193 
Pleurotropis , PI .uiahensis, Parasite 
of Cephas cmctus m U. S> A, 
927. Pleutotropis sp. Parasite of 
Tmchelus fabidus m IT S A , 926* 
Plodia : P amen can a, Action of Chlo- 
ropicrin, 705, P. iniefpumtella , 706 
‘Plum Capnodis canosa and C fe- 
nebrionis in Dalmatia, 609, Eule- 


camvmcoryh 111 Italy, 479 Exoascvs 
Pram, Contiolled by Eime-Sulphur 
Spray, 4.78 Phryveta spinator in 
S Africa, 610 Silver Leaf 111 
England, 471 Sphae role cannon 
prwiastri in Italy, 376 

Plum Pockets (Exoascus Prmn) Con¬ 
trolled with Lmie-Sulphur vSpray, 
478 

Plume Moth (Platypiiha pus iliadac- 
tyla), 1197 

Plutella macuhpenms On Cabbages 
in Zanzibar, 817 

Po do carpus macro phylla Neophylla- 

phis podocarpi m Japan, 607 

Podospkaera Oxyacanthae var tr\» 
dactyla On Bay Cherry in Swit¬ 
zerland, 140 

Poecilia nivea = Sfenolechia gew- 
mella , 155 

Polyopeus aureus, P. Pomi (and vars. 
vevus and torpidus), P purpureus 
(vars mcoloratus , lativostratus , m- 
gnrostrains and verus), P recurva - 
tusn sp (vars versus and cuwains), 
1193 

Polyporus P. betuhnus , Parasite of 
Bareli in New Jersey (XI & ), 473 
P ‘igniarus on Vine m Tunisia, 
919 P. Schwenntza, P Tsugae,nml 
P abietmus on Tsuga canadensis 
inU S A , 267. 

Polyscyialum On Grapefruit m Chi¬ 
cago Market, 141. 

Polysulphide, Lime: As Insect:* 
cide and Fungicide, 478 

Poplar, Carolina * Modification in 
Sulphate of Iron Treatment for 
Controlling Chlorosis, 366, 

Porphyronoia maculatissima * On Ci¬ 
trus Fruits m Zanzibar, 817. 

Porto Rico Injurious Insects on Cot¬ 
ton, 823 Mottling of Sugar Cane, 
698. Strategus quadnfoveaius on 
Coco Palm, 824 

Potatoes: Chrysophlyctis endohiotica, 
(Wart Disease), Resistant Vars. in 
England, 420. Colaspidema atrum 
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in France, 277 Mosaic, in U S A , 
262 Nezara vzndula in Florida, 
929. Phthonmaea operculella in 
Morocco, 600 In Sicily, 150. Puc- 
c%ma Pzttierzana in S America, 
813 Rot and Wilt Producing Fungi, 
Temperature Relations, 1044. Span - 
gospora subterranea m Switzerland 
812 Vars Resistant to Disease 
Generally m France, 314 
Potato Tuber Moth ( Phthonmaea 
operculella ), 54, 600 
Powdery Mildew of Rose (Oichum 
leucocomum [Sphaerotheca pan - 
nosa]) : Controlled by Use of Po- 
lysulplnde of Calcium, 478 
Proales sp , 1186 

Prodenza htura On Cotton and Ht- 
bzscus esculentus in Zanzibar, 8x7 
On Plants m N. Gujerat (India), 
925 

Prosayleus phyiomylus On Fruit 
Trees in Australia, 1206 
Prospaliella berlesez Parasite of Dias- 
pis pent agon a in France, 602 
Protostmplms P znsiahzhs and P 
planatus on Oranges in Transvaal, 
818. P. noxtus, on Wheat in Orange 
Free State, 818 

Prunus ; P. lusztamca, P. trzloba. 
Subject to Silver Leaf (True) in 
England, 471. Prunus spp.: Mo¬ 
nika fructigena and M. cznerea *in 
Great Britain, 920 See also Plum 
Pseudococcus : Ps baker 1 on Vine in 
California, 932* Ps. bromehae on 
Sugar Cane in Fiji, 151. Ps cztn , 
143 On Avocado in Trinidad and 
Tobago, 377. On Citrus Fruits m 
Zanzibar, 817 On Cotton in Porto 
Rico, 823 Ps longisptnus on Vine 
in California, 932. On Cotton m 
Porto Rico, 823 Ps mpae on Avo- 
^ cado in Trinidad, 377. Ps* obiusus : 
On Cajanus indzcus, Casuanna 
equisetifoha, Citrus Fruits, Cotton, 
Mango, in Zanzibar, 817. Ps. 
virgaius ; On Cotton and Ornamen¬ 


tal Creepers in Zanzibar, 817 On 
Cotton in Porto Rico, 823 Ps 
(Dactylopius) virgains var. madagas - 
canenszs On Cassava in Zanzibar, 
817 Pseudococcus sp on Peanut 
in Queensland, 604. 

Psyche gramznella • On Vine in Swit¬ 
zerland, 279 

Psychzdae * On Sugar Cane in Queens¬ 
land, 930 On Termznaha Catappa 
in Zanzibar, 817 

Ptens scaberula . Eradication in New 
Zealand, 1198 

Puccinia P Arachidis , 813 P 
coronata on Oats m Iowa (TJ S), 
263 P gramims and P trzkczna 
on Wheat in Australia, 914 P. 
gramims-Avenae, P JLohz-Avenue, 
1045 P Pzttzenana on Potatoes 
and Tomatoes in S Africa, 813 

Puccimopszs Cancae * On Papayer 
in Florida, 921 

Pulvmarza . P acerzcola , P betulae, 
P floccifera , P. znnumerabzhs , 
Hosts of Leztcopis mgrtcorms, 273 
P pynformis on Avocado in Trini¬ 
dad and Tobago, 377. P vihs on 
Vine in California, 932. 

Pyralid • Of Apples ( Carpocapsa po~ 
monella) Controlled by Time Sul¬ 
phur, 478. Of Maize (Pyrausta 
nubilalis) . Its Parasites in France, 
474 

Pyrausta nubilahs , 474 

Pyrethrum cineranaefolmm . Insecti¬ 
cidal Properties of Different Paits 
of the Plant, 757 

Pyrodeices : P. ftleyi on Cotton in 
Porto Rico, 823. P, simpler on 
Cotton in Zanzibar, 817. 

Pyrus spp . Momha fructigena and 
M cznerea in Great Britain, 920. 

PythzumB utter 1 , On Cultivated Plants 
in India, 598 

Queensland : Deczlaus cilriperda on 
Citrus Fruits, 1207. Injurious In¬ 
sects on Peanut, 6op Injurious 
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Lepidopteron on Sugar Cane, 930, 
Rhvpanda morosa on Sugai Cane 
1205 

Quercus Q palustns and Q peduu - 
culaia Oidium in Brazil, 922 
Q Robur var pedunculata and ses- 
s? flora Stenolechia gemmella in 
Switzerland, 155 Q rubra Lyc - 
ins stnatus m Michigan, 1208 

Quince * Zeuzera pvnna m Morocco, 
600 

Radish . Immune to Peronospora 
parasitica, 916 

Randai Cedar (Cumnnghamia Ko- 
mshn), 1210 

Raphanus sp . Nezara vindula in 
Florida, 929 

“ Rayada ” Sugar Cane Variety, 
liable to Mottling in Porto Rico,698 

Red Oak {Quercus rubra), 1208 

Reddening, of Sumac, 265. 

Resistant Plants : CaiaiTris geauga . 
To Termites, 1210 CaTaepa bi- 
GN0NXOEDES X C KAEMPFERI . To 
Tow Temperatures and to Macro - 
sponum Cat alp ae , 517 COCOA * 

To " Krulloten ” (Marasmius per- 
mciosits) in Surinam, 35 Cunnin- 
GHAMiA sinensis . To Termites, 
1210 LEEKS * To Sclerotinm ce- 
piuorum, 1048 Oats * To Rust 
(Observations on Inheritance of 
Resistance), 1045 To Rust (N 
American Var), 28. Plants : 

Resistant to Silver Leaf, 471. 
Peum to Silver Leaf (True), 471 
Potatoes 1 To Diseases, in Fran¬ 
ce, 314. To Chrysophlyctis endobio- 
tica in England, 420 ShaeeoT ; 
To Sclerotium cepivorum , 1048 

Tectona grandis : To Termites, 
x2io Tobacco : To Phytoph - 
thorn Nicotianae in Dutch Indies, 
1085 Behaviour Towards Various 
Insects in Cambodia, 330, Tomato : 
Correlation between Size of Fruit 
and Resistance of Skin to Puncture 


and Infection with Macrosponum 
tomato , 1046 Vine To Dema- 

tophora sp , Riesiuig Rhenish Grape, 
in Italy, 994 To Disease generally. 
Direct Hybrid Bearers in Italy, 
1127 Behaviour of Direct Hybrid 
Bearers during Drought of 1919 
in Touranie, 488 To Oidirnn, 
Laorcas Grape in Cyprus, 594 To 
Phylloxera, Duxanthon Direct Bear¬ 
er, in Prov Cuneo (Italy), 768 
WHEAT To Cicadula sexnotata 
(Jassus sexnotatus) , New Var 
Resistant m Sweden, 192 To Lodg¬ 
ing etc, Var Vuiteboeuf from Swiss 
Jura, 1090 To Rust, in Brit East 
Africa, 733 To Smut, 46S, 597 
Reunion Coelosferna scabrata on Ca - 
suanna eqmsettfoha , 480 
Rhabdocnemis obscura On Sugar Cane 
in Fiji, 15X 

Rhamnus • Rh Alaternus and Rh . 
buxifohus • Novius cardmahs in Si¬ 
cily (Italy), 278 Rh almfoha , 
Rh carohmana , Rh Frangula , 263 
Rh. cathartica and Rh lanceolaia 
Alternative Hosts of Puccima co- 
ronata, 263 

Rhina amphcolhs * On Coconut m 
Zanzibar, 817 
Rhizoctoma Solam, 470 
Rhizopevtha domvmca . On Maize in 
Zanzibar, 817 

Rhizotrogits solstitiahs . In Stomach 
of Common Nightjar, 704 
Rhodesia * Rice Pests, 1093. 

Rhopaea submhda and R vestita 
On Sugar Cane m Fiji, 151. 
Rhopalosiplmm pseudobrassicae , 143 
Rhus copalhna , Rh Coriaria, Rh 
Coiimts , Rh pyraides, 265 
Rhynckocyon adersi * Nat Enemy 
of Oryctes monoceros and 0. boas 
in Zanzibar, 817. 

Rhynchophorus phoemcts: On Coco¬ 
nut in Zanzibar, 817 
Rhypanda morosa: On Sugar Cane 
in Queensland, 1205., 
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Riles cereum True Silver Leaf m 
England, 471 

Rice : Ampcva mirusa on Stoied Grains 
in Java, 149 Calandra otyzae , 148 
Civphis loreyi and Prodema htnra 
in N Girjeiat, 925 Ccncyva ce- 
phalomca m U S A , 706 Enemies 
in Rliodesia, 1093 Im]uncus In¬ 
sects in Zanzibar, 817 ScJweno- 
bius tncertelhts , Chilo suppressed is, 
and CnaphalocYocis medmahs in 
Indo-Chma, 928 

Rice Moth (Corcyra cephalomca), 706 
Rice Weevil, 148 

“ Riesling/* Rhenish Giape Var 

Resistant to Dematophora sp m 
Italy, 994 

Rieti, Wheat . Behaviour towards 
Smut m Emilia (Italy), 597 
Rind Disease ; Of Sugar Cane (.Melan - 
conntm Sacchan), 698 
<r Romanello ", Wheat Behaviour to¬ 
wards Smut in Emilia (Italy), 597 
Rook (Corpus pugilegus) Hainiful 
in Great B11 tarn, 477 
Root-bark Channeller (JDecilaiis ci¬ 
ty ipei da), 1207 

Rose A dor etus versums , 151, Ma- 
culolachnus rosae, m Fiance, 931 
Mausolepis amabihs and Aspidio - 
His (Chrysomphahts) ciomdiwn, in 
Zanzibar, Si 7 Momha fructigena 
{Scleroimia fructigena ] (Blown Rot) 
and Oidmm latcocomum [ Sphaera - 
theca pannosa] (Powder y Mildew) 
Controlled by Emie-Sulphur Spray, 
478 Tropinoia enmta in Moiocco, 
600. 

Rose Beetle (A dor etas versutus), 151 
Roselhma R Pvpo on Cocoa in Tri¬ 
nidad , R Pepo and R bunodes 
on Coffee and Citrus mtrariH/oha, 
814. 

Rot. Of Citrus, Control of Root Rot 
in Sicily, 1121 Of Potato, Tempe- 
rature Relations of Certain Rot 
and Wilt Producing Fungi, 1044* 
Rushes (Spartium ^anceurn), 278, 


Rust * Of Oats * Crown Rust Ob¬ 
servations m Iowa (U S A), 
N American Vars liable to Attack 
and S America Vars Resistant, 
28 Obseivations on Inheritance 
of Resistance, 1045 Of Peanuts 
(Uredo 4 rachidis) in S America, 
813) Of Wheat Resistant Vars 
in Bnt E Africa, 733 Self-Sown 
W 7 heat 111 Relation to Spread of 
Rust m Australia, 914 Black 
Rust ( Puccima grmmms ), 914 

Brown Spnng Rust (P tnticnm), 
914 

Rye Cephas audits in U S A , 927 
Chlorochroa sayi m U S A , 821 
Trachehts tdbidns m USA, 926, 

Sahara, Algerian Lecerfta chiU- 
mpyga on Anstida p mi gens , 822 

Sahlbergia sin git laris and S theobro- 
ma , On Cacao, 1114 

Samt-Thomas (Island) Hehothrtps 
rubrotiveins on Cocoa, 275 

Scnssetia S mgr a on Avocado in 
Trinidad and Tobago, 377 S 
oleae , Controlled by Time-Sulphur 
Spray, 478 On Vine in California, 
532 

Salsola Tragus . Chlorochroa sayi in 
U S A , 521 

" Saltona **, 1050 

Sarchophaga sterna do nils ; Nat Ene¬ 
my of Negara vtndula ill Florida, 
929 

Scab, Apple and Pear (Fustcladmm 
dendnticmn and F pirnmm) : Con¬ 
trolled by Eime-Shlplxur Spray, 
478 Potato Scab (Spongospom sub- 
terranea), 812 

Scale Almond Scale (Eulecamum 
coryh) in Italy, 479 Fig Scale 
{Ceroplastes rusci ), Olive Scale 
(Saissetia oleae) and Peach Scale 
Lecaniwm persicae), Controlled 
by Lime Sulphur Spray, 478, 

Schisiocerca : Sch pmunensis in Uru¬ 
guay, 1050 Sch . tatanca in Mo- 





rocco, 600 Control m Algeria, 
x 4 / 

Schizoneura lamgera Controlled by 
Lime-Sulphur Spray 478 
Schoenobius mcertellus On Rice m 
Indo-Chma, 928 

Scleroimia S bulbovmn, 1048 S 
tructigeno, Controlled by X-line-Sul¬ 
phur Spray, 478 Sderailnia sp 
on Pass 1 flop a in Victoria (Austra¬ 
lia), 266 

Scieroti^nn S cepivoi um on Onion, 
1048 5 ediinatum Action of 

Chloropicnn, 595 5 \Sderoti - 

nia) Opunuarum, Parasite ot O- 
puntia sp m IT, S. A and Argen¬ 
tina, 1196 S steVatum , 1193 
Scymnus roseicolhs Nat. Enemy of 
Aphis gossypn , m Porto Rico, 823 
Selenothnps rubrocmdus On Avocado 
m Tnnidad and Tobago, 377 
Septorm rhoma . On Sumac in Italy, 
265 

" Sereh ” Of Sugar Cane, 698 
Sesame Corcyra cephctlomca m TJ, S. 
A , 706 

Sesamia S calamistis on Maize and 
Sorghum vulgare m Zanzibar, Si7 
5 nonagnotdes on Sugar Cane in 
Morocco, 600, 

Setomovpha nia rgala e striata On Stor¬ 
ed Tobacco m Sumatra, 129 
Shallot ; Resistance to Scle rot mm 
cepivornm , 1048, 

Silk Cotton ( Erwdendron anfractuo - 
sum) Dysdevcus superstitiosus and 
D fasctatus , 817 

Silvamis sunnamensis • On Maize m 
Zanzibar, 817. 

Silver Pern (Pteris scaberula) , 1198. 
Silver Leaf . False and True S. L * 
Plants subject to Attack in Bng- 
land, 471 Stereum purpureum. 
Agent of True S L , 471« 
Simodadylus cmnamomeus On Su¬ 
gar Cane in Fiji, 151 
Sitoiroga cerealella . Action of Chlo- 
ropicrm, 705 


Skylaik 1 -i Ic 1 J* < a, ve ns is ) Beneficial 
Bird in Clear Bntam, 477 
Small Cane Beetle Boxer ( Trochor- 
rhopahts sirau gif lotas), 151 
Small Pox, of Sumac ( Septona rhoma), 
265 

Smut, Wheat (Tilletia XaCc:) , 488 
469 Behavioui of Certain Varie¬ 
ties of Wheat in Bmilia (Italy), 
597 Control with Tune Sulphur, 
478 

Solenopsis gemmata On Avocado m 
Trinidad and Tobago, 377 On 
Uvena lobata m Porto Rico, 

S23 

Sorghum S halepense as Weed, 

202 5 vulgare Injurious Insects- 

m Zanzibar, 817 Sorghum spp , 
Sphacelotheca Reihaua , 915, 
Sorosporella uvella Paiasite of Noc- 
tuidae m Bngland, Goi 
Southern Green Stmk Bug (Nezara 
vividula), 929 

Soya Bacterium glycmeum inTJ . S A, 
811 „ Bad Solanacearum 111 Flo¬ 
rida, 138 

Sparrow-Hawk {Accipiter msus) * 
Harmful m Great Britain, 477 
Spartium pmceum : leery a purchasi 
and Novius cardznahs in Sicily (It¬ 
aly), 278 

Spelt Cephits emetus , m TJ S A , 

927 _ ’ 

Sphacelotheca Reihana . On Maize in 
Washington State, 915. On Sor¬ 
ghum spp , 915. 

Sphaevolecamum pvmiastn One Plum 
in Italy, 376 

Sphaerotheca pannosax Contiolled by 
Lime-Sulphur Splay, 478. 

Spiraea yaponica var. glabrata * True 
Sliver Leaf in Bngland, 471 
Split Worm (Phthorimaea opercu- 
lella) > 54 

Spongospora subterranea : On Potato 
m Switzerland, 812, 

Sporotrichosis, Peach (Spora tri¬ 

chum Persicae), 1194, 
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Sporo indium Persicae On Peaches in 
Liguria (Italy), 1194 
Spotting, Apple, 1193 
Sprays * Chemical Investigations, 135 
New Insecticide and Fungicide for 
Vines, 145 Lime Sulphur or 
Polysulphide of Calcium, 478 
Starling (Siurnus vulgaris) in Great 
Britain, 477 

Stenolechm gemmella On Oak in 
Switzerland, 155 

Stev'icta albifasciata On Avocado in 
Trinidad and Tobago, 377 
Stengmatocystis , 1049 
Stern ochetus (Cryptorrhynchus) man - 
giferae On Mango in Zanzibar, 
817 

Sirategus quadrifoveatus On Cooo- 
Palm m Porto Rico, 824 
Straw Blight Of Wheat, Barley 
and Rye in Washington State (U. 
S), 470 

Strawberry. Disease observed New to 
S Australia, 367. 

Stripe, Tomato {Bacillus Lathyn ( ? ), 
700 

Siurnus vulgaris In Great Britain, 
477 

Sugar Cane: Gumming {Bacterium 
vascularum ), 698 Insects (Chief), 
Injurious m Fiji, 151. Lepidop- 
teron m Queensland, 930 Mot¬ 
tling and Yellow Stnpe, m Porto 
Rico, 698 Rats, inS Africa, 1052, 
JRhypanda morosa , m Queensland, 
1205. Rind Disease {Melan&onium 
Sacchan), 69 8. 44 Sereh ”, 698. 

Sesamm nonagnoides in Morocco, 
600. Tomas pis saccharma Ef¬ 
fect of Rain on T s . in Trinidad, 

703- 

Sugar Cane Army Worm {Cirphis 
loreyi , C. umpuncia), 151, 

Sugar Cane Wireworm {Snnodacty- 
tus cirmamomeus ), 151. 

Sulphate, Iron; Modification of Me¬ 
thod of Control of Chloroses of 
Woody Plants, 366, 


Sumac * Exoascus pm purascens and 
Septona rhoma m Italy, 265 

Sumatra , Lasiodevma semcorne and 
Seiomovpha margalaestnata on Stor¬ 
ed Tobacco, 129 

Surinam : Cocoa Resistant to 4 4 Krul- 
loten” (Marasmius permciosus), 35, 

Sweden ■ New Wheat Var Resistant 
to Cicadula sexnotata {Jassus sex - 
noiatus), 192 

Sweet Potato Injurious Insects in 
Zanzibar, 817 Negara vindula in 
Florida, 929 

Switzerland Forficula aunculana on 
Pear, 154 Lodging etc Vuite- 
boeuf Jura Wheat very Resistant, 
1090. Mistletoe on Chestnut, 269 
Podosphaera Oxyacanthce var in- 
dactyla on Bay Cherry, 140 
Psyche grammella on Vine, 279 

Sylepta derogata * On Cotton and Hi¬ 
biscus esculentus m Zanzibar, 817 

Tea . Diseases and Pests m J ava, 
209 

Teak {Tectona grandis) : Immune to 
Termite Attacks, 1210 

Telenomus ashmeadi : Parasite of 
Chlorochroa sayi , in TL S« A , 821 

Temperature ; Catalpa bignoniodes x 
C, Kaempfen Resistant to Low 
Temperatures, 517. Chloropicrin, 
Influence of t. and other Physical 
Agencies on Insecticidal Proper¬ 
ties, 274 Potato Rot and Wilt 
Producing Fungi, Temperature Re¬ 
lations of, 1044 White Ants, Com¬ 
parative Effect of Soil Temperature 
and White Ants on Crops in Bihar, 
(India), 1053 

Tenebrioides mauntanicus Action of 
Chloropicrin, 705 On Maize 111 
Zanzibar, 817. 

Termes belhcosus . On Coconut, Eu¬ 
genia caryophyllata and Timber m 
Zanzibar, 817* 

Termites ; Teak {Tectona grandis) Im¬ 
mune to Attack, 1210* Formosan 
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Termites and Means of Conti ol 
1210 See also White Ants 
Tetravychus T bimaculatus , 143 T 

mytilaspidis and T Manus, Con¬ 
trolled by Lime-Sulphur Spray, 47S 
T telarnts on French Chevrier 
Bean, 316 

Tetrastich us bt uchophagi and T ve- 
nustV'S Parasites of Bruchopha - 
gus hinebns, m U S A , 1203 
Texas Bruchns quadvimaculatus on 
Yigna Catjaag, 1204 
Thalassoides digiessa On Castor Oil 
in Zanzibar, 817 
Theobvoma Cacao , see Cocoa 
Thryoviomys swindeiemanus , 1052 
Thymalus fulgidus Living on Poly- 
porus betuhnus and JDaedalea con- 
fragosa , Respective Hosts of Birch 
and Willow 111 N Jersey, (U S ), 
473 

Thrush * Turdus music us and T 
pilaris , Beneficial Birds m Great 
Britain, 477 Missel Thrush (T 
vtscivorus), 477 

Tilleiia * T Caries (— T Tntici) * 
Behaviour of Certain Wheat Vars. 
in Emilia (Italy), 579 T laevis 
on Wheat m Emilia, 597 T. Tn- 
iici Effect of Lime Sulphur Spray, 
478 Control m Italy, 468 Dry 
Treatment with Copper Carbonate 
as Preventive, 469 
Timber Dmoderus mtnuius , Macro- 
toma palmata and Termes belli cosus 
111 Zanzibar, 817 Lycius brumieus 
in Australia, 1208 

Tmea granella Action of Chloro- 
picrin, 705 

Tipnla oleracea In Stomach of Com¬ 
mon Nightjar, 704 
Tit Blue Tit (Parus caentleits subsp 
obscurus) and Great Tit (P ma¬ 
jor sub&p vewtom) Beneficial 
Birds in Great Britain, 477 
Tobacco Behaviour towards Insects 
m Cambodia, 330 Injurious In¬ 
sects in India, 34 Lasioderma 


semcorne and Seiomorpha marga- 
laestncna 012 Scored Tobacco in 
Sumatra, 129 Bhytophihora N>- 
cotunuie 111 Dutch E Indies, 85 
Resistant Vats 1083. 

Tobago Insects Injurious to Avocado, 
37 7 

“ Toeba ” Roots of Degueha elhp- 
tici , 143 

Tomctsp?s sacchanna Effect of Ram 
on Spread of I Injurious to 
Sugar Cane 111 Trinidad, 703 

Tomato Bacillus Laihyrt (?) 111 Eng¬ 
land, 700 Chlorochioa sayi m 
U S A., 821 Disease observed 
m X Australia, 367 Macrospoi mm 
Solani m Delaware, 1192 Mo- 
crosponum tomato , 1046 Puccuna 
Pittienana m S America, 813 

Topping, of Wheat As Preventive 
against Lodging, 741 

Trachelvs tabidus On Rye and Wheat 
m U S A , 926 

T rachyceniva ch lorogramma On Sugar 
Cane m Fiji, 151 

Tragocephala va vie gat a O11 Cajcmus 
indicus and Citrus Fruits in Zan¬ 
zibar, 817, 

Trailsvaal Protest* o pirns plancitus on 
Orange, 818 

Tree Pear (Opimtia mouacantha), 
1196 

Trthalnmi T castaneum on Maize 
and Rice m Zanzibar, 817. T na - 
vale (== T ferruginemn) Compa¬ 
rative Action of Chloropicrm on 
T. n< and oryzae, 374, T ferru- 
gmeum on Peanut m Oeensland, 
604, 

Tnohupoda penmpes * Nat. Enemy of 
Ne java vindula in Florida, 929, 

Trinidad * Diseases of Avocado, 472 
Injurious Insects on Avocado, 
377 Roselhnm Pepo , on Cocoa, 
8x4 Tomaspis sacchanna on Su¬ 
gar Cane, 703 

Tnpkmna pronuha . In Stomach of 
Common Nightjar, 704, 
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Tniicmn polo tit cum, T polomcum 
^ T vulgare, T vulgate Tnii- 
cmn spp , 597 

Troche rrhopalus sirangulahts On Six- 
gai Cane in Fiji, 151 

Trogocarpus hallestrern * On Pistachio 
m Sicily (Italy) Decree for Con¬ 
trol, of this Pest, 261 

Tropinota, cnnita in Morocco, 600. 

Tsuga canadensis Polyporus able - 
Units, P . Schweimtzn and P Tsu - 
gae, in U, S A , 267 

Tube ro dr yob ms persicae On Almond 
m Palestine, 609 

Tumours Caused by Bacteria on 
Pines, 142 

Tunisia Polyporus igmanus on Vi¬ 
ne, 919- 

Turdus musicus , T pilaris and X. 
visctvorus in Great Britain, 477, 

" Turgidp ** (Wheat) * Behaviour To¬ 
ward Smut in Bmilia (Italy), 597 

Turnips; Peronospora parasitica , in 
Indiana, 916. 

T urpentme T rogoca rpus ballestre- 
rii m Sicily (Italy), 261 

United States : Alternana sp. On 
Dates in Arizona, 1049 Bacte¬ 
rium airo fastens * on Wheat, 913 
Bad glycmeum on Soya, 811 Bad . 
Solanacearum on Beans in Florida, 
138. Botrytis on Apples in Chi¬ 
cago Market, 141. Bruchophagus 
funebns on Duceme, 1203 Bruchus 
quadnmaculatus on Vigna Catyang , 
m Texas, 1204, Cephus ctrictus on 
Wheat, Rye, etc, 927 Chanps 
( Chanps ) legummosa , Reared 
from Aphis baker 1 in Idaho, 475, 
Ghlorochroa sayi on Wheat, etc , 
821. Corcyra cephalomca on Cocoa 
Beans and other Stored Veget¬ 
able Products, 706 Empoa 10sue 
and Empoasca mail on Apple, 1051. 

* Helminthosponum sp. on Wheat in 
Illinois, 810* Lachnus strobi ou 
Pinus Strobus in' Massachusetts, 


935. Macrosponum Solani on To¬ 
mato m Delaware, 1192. Mo¬ 
saic of Potato, 262 Peronospora pa¬ 
rasitica on Turnips m Indiana, 916. 
Pityophthorus bassetti and P occiden- 
tahs on Picea Engelmanni in Colo¬ 
rado 536 Polyporus abietmus , 
P Schweimtzn , and P Tsugae on 
Tsuga canadensis , 267 Polyscy- 

talum on Grapefruit m Chicago Mar¬ 
ket, 141 Puccima coronata (Crown 
Rust of Oats) in Iowa, 263 P pitte- 
nana on Potatoes and Tomatoes, 
913 Sphacelotheca Reihana , on 
Maize in Washington, 915 Straw 
Blight of Wheat, Oats and Barley, 
in Washington, 470 Thy mains ful- 
gidus, Diving on Polyporus betu - 
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XV — WEIGHTS, MEASURES AND MONEY OP THE VARIOUS 
COUNTRIES WITH THEIR ENGLISH EQUIVALENTS 


i Archme (Russia) 

= 

27 99961 inches 

i Ardeb (Egypt) 

= 

5 44435 bushels 

x Ardeb of wheat (Egypt) 


2 95264 cwt 

i Ardeb of hulled maize (Egypt) 

— 

2 7558o cwt 

i Ardeb of barley (Egypt) 

= 

2 36211 cwt. 

i Ardeb of undecorticated nee (Egypt) 

— 

5 72812 cwt. 

i Ardeb of decorticated rice (Egypt) 

— 

3 83843 cwt. 

x Arpent (Canada) 


0 84501 acres 

x Are [ioo square metres] 


107 63915 square feet 

X Arroba (Brazil) 


33 06951 lbs 

i Arroba (Cuba, Guatemala, Paraguay, Peru) 

= 

25 3584* lbs * 

x Arroba (Mexico) 

= 

25 36687 lbs 

i Bale of cotton (Brazil) 

= 

396 83415 lbs 

i Bale of cotton (United States) 

— 

4 46431 cwt (gioss wt) 

i » » » » 

= 

4 26788 cwt (net wt 

i Bale of cotton (India) 

= 

3 57145 cwt 

i Barrel of wheat dour (Canada, United States) 
i But, see Millier 

= 

1 7500 x cwt 

i Bow (Java, Dutch Indies) 


76 36998 square feet 

i Bushel (United States) 


0 96896 bushels 

x Bushel of oats (United States) 


32 lbs 

i Bushel of oats (Canada) 

— 

34 lbs 

i Bushel of wheat and potatoes (United States) 

— 

60 lbs. 

x Bushel of barley (Canada, United States) 

— 

48 lbs 

r Bushel of raw rice (United States) 

« 

45 lbs 

x Bushel of rye, hulled maize, linseed (Canada, United States) 


56 lbs 

x Cadastral arpent (Hungary) 


1.42 201 acres 

i Cental (United States) 


xoo lbs 

x Centiare [xo square metres] 


xo 76392 square feet 

x Centigramme 


0 15432 grams 

x Centilitre 

* 

0 0022 gallons 

i Centimetre 

- 

0 3937X5 inches 

x Centistere 


0 353X5 cubic feet 

x Centner (Germany, Austria, Denmark) 

= 

110.23x71 lbs. 

x Centner (Sweden) 

— 

93.7x238 lbs. 

x Cho [60 ken] (Japan) 

— 

xx9.30327 yards 

t Cho (Japan) 


2.45068 acres 

i Crown [xoo heller] (Austria-Hungary) 

— 

xo d at par 

x Crown [xoo ore] (Denmark,Norway, Sweden) 

s 

is x Vo d at par 

x Cubic centimetre 

1 * 

0.06102 cubic inches 

x Cubic metre 

— 

x.30795 cubic yards 

x Decagramme [xo grammes] 

— 

0 35275 02. 
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i Decalitre [io litres] 
i Decametre [io metres] 
x Decare [1000 square metres] 
x Decastere [io cubic metres] 
x Declare [io square metres] 
x Deciatme [2 tchetwert] (Russia) 
x Decigramme 

x Decilitre 

1 Decimetre 
x Decistere 

x Dinar, gold [100 para] (Serbia) 

1 Dollar, gold, $ [100 cents] (United Statesj 
1 Drachm, gold [100 lepta] (Greece) 

1 Dz — Doppelzentnei (Germany) 
x Egyptian kantar (Egypt) 
x Feddan Masri [24 Kirat Kamel] (Egypt) 

1 Florin, gold, or Gulden [100 cents] (Netherlands) 
1 Franc [100 centimes] (France) 
x Gallon (United States) 
x gramme 

1 Hectare [10 000 square metres] 

1 Hectogramme (100 grammes) 

x Hectolitre [100 litres] 

x Hectometre [100 metres] 
x Hectostere [100 cubic metres] 
x Jarra (Mexico) 

x Kadastral hold, see Cadastral arpenx 
x Kin (Japan) 
x Kokou [10 to] (Japan) 

1 Kokou of oats (Japan) 
x Kokou of cocoons (Japan) 
x Kokou of wheat and maize (Japan; 
x Kokou of barley (Japan) 

! Kokou of naked barley (Japan) 
x Kokou of nee (Japan) 
x Kopek (Russia) 
x Kwan (Japan) 

x Eei, gold [100 bani] (Rumania) 
x I*eu [xoo statinki] (Bulgaria) 
x I/ira [roo centesimi] (Italy) 

x I4tre 

1 Maazana (Nicaragua, Guatemala) 
x Mark [xoo Pfennige] (Germany) 
x Mark [xoo penni] (Finland) 


2 19976 gallons 
32 80840 feet 
1193 96627 square yards 
*3 07951 cubic yards 
ix 95S86square v&rds 

2 69966 acres 
x 51323 grams 
o 022 gallons 

o 0027497 bushels 

3 937ox inches 

3 53x46 cubic yards 
9 S3/ «4 d at par 

4 s 1 °/h d at par 
9 83 /«« d at par 

220 46341 lbs, 

99 04980 lbs 
1.03805 acres 
15 7 °®/«4 d~ at par 
9 33 /«4 d at par 
0.83270 gallons 
0.03527 oz 
2 47109 acres 
3.52746 oz 
21.99755 gallons 
2 74967 bushels 
109 36133 yards 
x 30.79505 cubic yards 
7.22642 quarts 


l 


1 32278 lbs 
r.58726 quarts 
1 .55014 cwt 
82 67268 lbs 
a.58356 cwt 
2.06685 cwt 
2.69428 cwt 
2.80501 cwt. 

1 3 /a*» farthing at par 

8 26738 lbs. 

9 **/■* d at par 
9 **/« d at par 
9 a Y«4 d at par 
0.2x998 gallons 
o 0275 bushel 
1.72665 acres 

ti*Ud at par 
9 **/«« d at par 
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i Mauud Factory (India) 
i Mauud Imperial (India) 
i Metre 
i Milhare 
i Milligramme 
i Millilitre 
i Millimetre 
i Millistere 

i Myriagramme [ioooo grammes) 
i Myrialitre [io ooo litres) 

i Mynametre [ioooo metres] 
i Millier [i ooo ooo grammes] 
i Milreis, gold (Brazil) 
i Milreis, gold (Portugal) 
i Mmot (Canada) 
i Morgen (Cape of good Hope) 

x Mind (Cape of good Hope) 

r Oka (Greece) 
i Oke (Egypt) 

i Peseta, gold [ioo c£ntnnos] (Spam) 
i Peso, gold [ioo centavos] (Argentina) 
i Peso, gold [ioo centavos] (Chili) 
i Pic (Egypt) 
i Pikul (China) 
i Pikul, (Japan) 
i Poud (Russia) 

r Pound, Egyptian, gold [ioo piastres] 
i Pound, Turkish, gold [ioo piastres] (Ottoman Empire) 
i Ptmd (Sweden) 
i Quintal 

i Rouble, gold [ioo kopeks] (Russia) 
i Rupee, silver [16 annas] (British India) 
i Square metre 
i Stere [i cubic metre] 
i Sucre, silver (Ecuador) 
i Talari [20 piastres] {Egypt 

x To (Japan) 

x Ton (metric) 

1 Verst (Russia) 

x Yen, gold [2 fun or 100 sen] (Japan) 
x Zentner (Germany) 


74 6709 lbs. 

*** 82.28136 lbs 

3 28084 feet 

« x 07639 square feet 

= o 01543 grains 

« 0,00022 gallons 

= o 03937 inches 

*» 61 02361 cubic inches 

=* 22.04634 lbs 

i = 2 199 75539 gallons 

( = 274 9670x bushels 

= 6 21373 nules 

— 19 6S426 cwt. 

= 26 2 d at par 

— 4^ 5 l Vud at par 

— 1 07306 bushels 

= 3 11654 acres 

J ~ 24 gallons 

( = 3 bushels 

= 2,75579 lbs. 

— 2 75138 lbs. 

— 9 d at par 

— 35 11 S V«4 d at par 

» is 5 M /« d at par 
= 2 46646 feet 

=* X33 27675 lbs. 

« 132 27805 lbs 

= 36,11292 lbs, 

= £106 at par 

« 18 s o &l l«ul at par 

~ o 937x2 lbs, 

» I 98843 cwt, 

— 2 s i *Ud at pat 

= 15 4 ti at par 

= 1 19599 square yaids 

— x 30795 cubic yards 
= is 11 51 /«# d at par 

» 4 | » i l Vsa d at par 

\ = 0 49601 bushels 

| as 3 96815 gallons 

“ 0 9S421 tons 

ss 1166 64479 yards 
= 2$ o Z 7 U*d at par 

ixo 23171 lbs 
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GENERAL INFORMATION 

i - Antagonism o! Livestock and Man in the Blood Nutrition of Anopheles ma~ 
culipennis . The Antimalarial Role of Domestic Cattle. — Rovbeau, e m 
Comptcs rendu s d<' V Icadtmte de Sciences, Vol i6o, No ro, pp 485-4S6 Pan*, 
Sept S, i*)W) 

It is generally thought that anopheles seek nourishment not only 
from the blood of human beings but also from that of animals Certain 
species of anopheles are found 111 uninhabited regions, peopled only by big 
game 

The Anopheles mamhpennis , chief earner of malaria in Europe, fre¬ 
quents mostly cow-sheds and stables From observations made by the 
author, principally m the Vendee marshes, the Tower Tone and the neigh¬ 
bourhood of Pans, the following facts were ascertained — 

r. The Anopheles maenhpennis bite 111 the interior of places occupied 
by man or domestic animals. It seeks first animals, exceptionally man. 

2 The anopheles share each night, 1x1 order of preferanee, the avail¬ 
able animals of a district* The animals most sought after protect the 
others In order of preference, mosquitoes seek m the first place pigs, then 
cattle, horses, goats, sheep and lastly rabbits and dogs , poultry are only 
bitten exceptionally 

3 Man is protected by animals. The more easily the anopheles are 
able to satisfy their need of blood on livestock the more that protection is 
complete The presence or absence of anopheles in houses is regulated in 
this manner. 


RURAL 

HYGIENE 


[Abstract No. 1] 



KURA h HYGIENE 


4 It is not so much the gieater or less abundance of blood nourish¬ 
ment which regulates the relative density of the anopheles fauna as the 
extent and suitability of the places where their larvae develop 

It may, therefore, be concluded that m the countries of Europe where 
mosquitoes are not too numerous, domestic animals play an antimalarial 
role of the first order, by attracting ti them the great majority of the 
anopheles Far from exercising, as might be supposed, a prejudicial ac¬ 
tion by contributing to the maintenance of the anopheles of a locality, 
they divert and separate dangerous relations which, m their absence, would 
certamly be established between these anopheles and man (i) 

It is in this way also that the progress of agriculture improves hygiene 
m pastoral countries It seems that antimalarial prophylaxis may derive 
real benefit from these recorded facts 

2 - Scientific Food Problems in France during the War. — Comfites des rendus Seances 

ae la Commission d'Alimentation de la Socteie de Biologic, pp 160, Pans, 19x9 

The « Comptes rendus des Seances de la Commission d*Alimentation 
de la Societe de Biologie » from the May 25, 1918 to the March, I9i9> 
meetings held under the presidency of Prof Charles Richet, summarised 
by M R Legendre, Secretary of the Commission, are collected in one 
volume 

Numerous questions have been dealt with 111 the course of these meet¬ 
ings, particularly by the inter-allied scientific Food Commission at Rome. 
Among others, have been dealt with the questions of flours, their degree 
of bolting and their preparation for making w 7 ai bread, of food supplies, 
of the requirements of the body for fats (the experimental data are 
insufficient to establish the need of a minimum of fats, it appears, howe¬ 
ver, that the ration should contain a certain amount of fat but the quan¬ 
tity cannot be fixed, fats of vegetable origin ate as digestible as animal 
fats, there is reason to recommend their use which is economically less 
costty), of milk, of cattle, of requirements in nitrogenous matter, etc. The 
report of the inter-allied scientific Commission relating to the influence of 
anthropometric and climatic factors on the food requirements of the 
Allies, prepared by Prof. E H. Stepping, is also given. 

The volume reviewed includes a second pait (pp 65-159) which is an 
analytical bibliography of French works published during the war (1914- 
191S) on food questions and alimentary hygiene Some of these works 
have already been dealt with m this Review (2) 

3 -* Influence of High Temperatures and Dilute Alkalis on the Antineuritic Proper¬ 

ties Of Foods. — Daniels, A E , and McClurg, N I m 2 he Journl of Biological 

Chemistry, Vol XXXVII, No x, pp 201-213, 5 diagr Baltimore* Jan, 1919 

The authors have studied the effect, on the antineuritic properties of 

(1) All animals bitten by anopheles aie absolutely resistant to malaria, consequently 
the mosquito which bites them cannot draw from their blood the organism of malaria and 
transmit if to man. (Ed ) 

(2) These questions were dealt with in the Remem in the course of their development. 
See JR, Nov, zqi 7 . No. 1700 ; Jan 1918, No 3 , Feb, iqiS, No 216 , March 1918, No 343 
and 344 > April 1918, No, 379 See also JR July-Sept. 1919* No S12, (Ed) 



RURAL HYGIENE 


3 


cabbage, <=ova beans and haricot beans of cooking (i) m boiling spring 
•vi ater ’ (2) m boiling water to which a small quantity oi bicarbonate of soda 
was added , (3) m an autoclave at 120° C fo 115 minutes Admitting that the 
water-soluble vitamme is more liable to be decomposed by external agents 
than substances not soluble m hot water, the food value of substances ex¬ 
tracted by water used m cooking was tested on young rats , these substan¬ 
ces were fed abundantly m rations otherwise complete The giowth curves 
obtained indicate that there was m no case appreciable destruction of the 
water-soluble vitannne 

The results obtained by the authors for the water-soluble vitamme treat¬ 
ed with dilute alkali do not agree with the results obtained by McCoixmr 
and Simmonds (Journal of Biological Chemistry , Voi XXXIII, No 1, 
p 55, 1918) These two writers had reported cessation of growth 111 rats 
fed with vitamme soluble m water, to which alkali was added, boiled for 
one hour It is, how T ever, probable that their rations contained a very small 
quantity of antmeuntic vitamme, derived from 10% of wheat embryo, 
while the rations used by the authors contained a much larger amount of 
vitamine , this explains why tne slight destruction indicated by failure to 
grow m the experiments ot McColeum and Simmonds did not appear m 
the experiments carried out by the authors 

The results obtained by heating foods to 12c 0 C do not agree with 
those reported by Chick and Hume {Proceedings of the Royal Society, Se¬ 
ries B, Vol XL, p 60, 1917-1918) according to winch the use of large 
amounts of preserved foods may cause serious dangei 

The authors think that this conclusion is unfounded at least from the 
standpoint of the antmeuntic vitamine content of the foods In agreement 
on this point with McCoeeum and his co-workers, thej" think it is improb¬ 
able that, during the commercial preparation of tinned foods the vitamme 
can be destroyed to such an extent as to be deficient m the ration wiiere 
the usual amount of tinned food is e'aten 

4 - Action of Ultra-Violets Rays on Vitamines (1). — zilva, s s , m Biochemical journal * 

Vol XIII, No 2, pp 161.-171 Cambridge, July, 1919 

The fat-soluble A factor in butter fat is destioyedbv an 8 hours' expo¬ 
sure to ultra-violet rays , at the same time the butter is bleached and be¬ 
comes unfit for consumption The author theiefore asks whether the ste¬ 
rilisation ofmilk by the ultra-violet rays can decrease its nutritive value ? 

The antineuntic and antiscorbutic vitamines are not destroyed by 
ultra-violet rays, in fact, the author has reported that the exposure of 
neutralised lemon juice for 8 hours to ultra-violet rays did not influence 
its antiscorbutic activity, and that a similar exposure of autolysed yeast 
juice did not impair its antmeuntic power 

5 - Hygienic and Food Value of Carrots and Tomatoes. — 1 Sughjra, k a. 

Preliminary report on the preparation ot antipolyneuritic substances from carrots and 
yeast, m The Journal 01 Biological Chemistry, Vol XXXVI, No 1, pp 191-196 Balti¬ 
more, Oct, 1918 —IT Denton, M C and Kohman, E , Feeding experiments vnthraw* 

(1) See J?, July-Sept, 19x9 No 1000* [Fd) 
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and boiled carrots. Ibidem, Vol XXVI, No 2, pp 249 263, 2 diagr , Nov , 191& — 
III Givens, H H and McClugaoe, H B , The antiscorbutic pioperty of vegetables, an 
experimental study ol raw and dried tomatoes, 111 The Journal of Biological Chemist) v? 
Vol XXXVII, No 2, pp 253-269, 6 diagr Baltimore, Feb ,1019 * 

I, — Preparation of antipoeynburitic substances from carrots 
and yeast (1) —Natural curative substances f01 the treatment of polyneu¬ 
ritis induced in pigeons and othei fouls by a diet of polished nee have been 
prepared from residues of rice polishing, autolysed yeast, animal tissues, 
cabbage, and potato juices, and the yolk of egg During the last 10 years 
mam r scientists have endeavoured to isolate these curative substances so 
as to establish* their chemical nature* During the last 3 years artificial 
antipolyneuntic substances have been piepared and discussed by Funk, 
Wieeiams, Wieeiams & Seideee, but Voegtein& White, Steenbock and 
Harden 81 Zieoa have not confirmed their results In a preceding paper 
(Journal of Biological Chenv s^"y, Vol XXXVI, p 171, 1918), the author has 
shown that both water and alcoholic extracts of fresh carrots contain growth- 
promoting substances Further, he noted that his yeast prepaiations had 
the power of growth-promoting equally with the carrot extracts 

By means of experiments described 111 the. paper reviewed, the author 
has proved that extracts of fresh carrots and crystalline substances ex¬ 
tracted from yeast preparations (brewers'yeast filtered, piessed, dried in 
the air and ground , the powder so obtained was suspended 111 water and dia¬ 
lysed , the crystals form on the outer wall of the dialysing membrane) 
can cure polyneuritis m pigeons, m those cases m -which the disease has 
developed rapidl}q namely, m about 20 days , but they did not prevent 
death m cases m which the symptoms developed slowly, and in which the 
birds had not only lost the power of muscular movement, but were also 
emaciated 

I. — Aeimentary vaeue of raw and cooked carrots — This has 
been ascertained by means of experiments on white rats The results were 
as follows —- 

Ordinary methods of cooking do not perceptibly diminish the nutri¬ 
tive value of carrots, at least when they foim part of a mixed diet But a 
considerable portion of the calorie value of the food is lost if the water used 
in cooking is rejected (2), as, indeed, is generally the case with food con¬ 
sumed by animals when the water used m cooking is not adaed 

Carrots, with a suitable supplement of starch, purified commeicia* 
casein, butter or lard, and salt, so that 50 % of the calories are still derived 
from the carrots, will produce normal growth and reproduction in white 
rats 

Carrots as an exclusive diet, except for the addition of calcium, phos¬ 
phorus, sodium, and chlorine, can maintain animals in good health, as far 
as can be judged from their appearance, for as long as 16 weeks. Although 
there is no growth, the animals on this diet maintain their live weight and 
sometimes even increase it. Owing to the great variation in the nutritive 

(1) See R , Feb 1918, No 125 
(3) See R , Hay 1919, No 55 1 (Sd) 
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value of carrots and in the vitality of different animals, the results of 
this diet are somewhat inconstant * 

Carrots contain considerable quantities of water-soluble and fat- 
soluble vitamme 

When, in a carrot diet, the proportion ol nitrogen was diminished by 
the addition of some non-nitrogenous food, such as fat or starch, a gieat 
number ot the rats were attacked by dropsy (i) 

III xAnTISCORBUTIC PROPERTIES OF RAW ANT) DRIED TOMATOES (2) - 

Hoest and Froetch (Zeitschnft fur Hygiene , Vol FXXII, p 1, 1912, 
Vo! LXXV, p 334, 1913) and Chick & Heme ( Transactions ot the Society 
ot Tropical Medicine and Hygiene , Vol X, p 141) found that dried vege¬ 
tables were more or less deficient m the antiscorbutic property Chick, 
Heme and Skelton (Biochemical journal , Vol XII, p 131, iqi8) have re¬ 
cently reported that the feeble antiscoibutic property of fresh milk is des- 
trewed by drying or by being kept for a long time after drying Hess and 
Hunger (Journal ot Biological Chemistry, Vol XXXV, pp 479-487, 1918) 
have stated that dried vegetables have little or no antiscorbutic virtue 
Stefansso>t (Journal ot American Medical Association , Vol I,XXI, p 17x5, 
1918), alleges that the strongest antiscorbutic qualities reside m certain 
fresh foods and diminish ox disappear with storage by any of the common 
methods of preservation, 1 e , 111 tins, with vinegar, with oil — etc., 
driving etc Givens and Cohen ( Journal of Biological Chemistry , 
Vol. XXXVI, p 127, 1918), experimenting with the influence of tempe¬ 
rature on the vitamme m the drying o± cabbage have concluded that the 
degree of temperature during that operation is the factoi which determines 
the presence or absence of the accessory antiscorbutic substance. 

The authors have experimented with the influence of temperature on 
the antiscorbutic properties ot the tomato and have drawn the following 
conclu sion s — 

Fresh tomato is an efficient antiscoibutic agent A small daily addi¬ 
tion of raw 7, tomato (1 gm i to a diet known to cause scur\?y m guinea pigs, 
preserved these animals 111 a perfect state of health, as far as could be 
judged 

Raw tomatoes dried m a blast of air either at a low temperature (35 0 - 
40° C } or a high temperature (55°-6o° C ) retain a noticeable amount of 
their antiscorbutic potency It is possible that the drying at either tem¬ 
perature may destroy some of the antiscorbutic vitamme, but to what de¬ 
gree has not yet been ascertained These experiments confirm the results 
of Chick, Hume, and Skelton, who believe that scurvy is due to the defi¬ 
ciency, m the diet, of a specific accessory substance, and they corroborate 

(1) The Committee for the control of foodstuffs attached to the office of the Food Con¬ 
troller m the United Kingdom 'hew the attention of the public, during the war, to the high 
food value of carrots it pointed "out that s lb ot carrots weie eqxuvalent to 2 lb of 
potatoes — 1 lb of veal or chicken — lb oi biead — 6 lb. ot tomatoes — 7 01 8 eggs 
— BoVetimo dei consumz, piMhcaztone del Mimstcro devfo Apirrovu^tommenU e det Consumi 
alimentou , No 56-57, p 15 Rome, \pr 21-28, 1918. 

(2) See R, Dec, 1918, No 1122 [Bit) 
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the contention of Cohen and Mendel that roughage, m as much as it af¬ 
fects the structure of the diet, is not the determining factor 

6 - Destruction of [Bed Bugs {Cimex lectularius Mor.) by Chloropicrin. — Ber¬ 

trand, G , Brocq-Roussev and Dassonville, m Compies tendus de I’Academte des 

Sciences , Vol CLXIX, No 9, pp 441-443 Pans, Sept 1, 1919 

The pioblem of the destruction of bugs is of very great importance 
because of the present necessity of disinfecting military barracks and nu¬ 
merous civil buildings 

The authors have experimented with chloropicrin and their trials 
have enabled them to determine that the destruction of bugs can be effected 
with such small doses of that substance that its use is practical 
Doses of 4 to 10 grammes per cubic metre appear to be most suitable 
^the bugs are then killed m from 1-2 % hours) In case the eggs are not 
destroyed, the hatching period being about 8 days, a fresh disinfection 
should be made about 2 weeks after the first to insure the destruction of 
the new generations 

The powdering of the chloropicrin m the piemises and entry into them 
is facilitated by the use of one of the anti-gas masks used during the war, 
such as the A R S mask 

7 - The Fair Of Hanoi. — Bulletin economique de Vlndochme, New Sei , Yeai XXII, 

No 136, pp 289-364, 6 phot Hanoi-Haiphong, May-June, 1919 

A detailed report of Hanoi Fair m 1918 winch, aftei the example of 
the celebrated fairs at Nijm-Novgorod, Leipzig, Lyons, Bordeaux, etc. was 
instituted with the object of making known the products of the countny 
(m this case of the whole of Indo-Chma), to take stock, to a certain ex¬ 
tent, of its wealth, the schedule of its productive faculties, in order to be 
able with certainty to induce supply and satisfy demand, to develop the 
production oi the colony, the expansion of French industry and commerce 

But the Hanoi fair could not rival a sample fair at Lyons (because 
of its still rudimentary industry and of the commercial mentality of the 
natives, etc) and,it was a real market of Indo-Chma In the eyes of the 
committee of the fair, if imports were interesting, expoits had a considerable 
importance for the futuie of the Colony, and this fair was like the basis of 
a catalogue (the original article contains the complete list of the exhibi¬ 
tors and of the products exhibited) of local wealth, like a detailed memo¬ 
randum of all that Indo-Chma could furnish and manufacture The success 
of this exhibition has surpassed all expectations 

CROPS AND CULTIVATION 

8 - The Importance of Agricultural Meteorology in Tropical Countries. — Me lean, 

F. T, in The Philippine Agriculturist, Vol. VH, No. 7, pp 191-194 Eos Banos, 

Feb, 1919 

It is not only in temperate regions that agricultural meteorology 
attracts increasingly the attention of farmers, they are also interested in 
it in tropical countries, where the dominating influence of the position of 
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the sun and its effect on wind, cloud and rainfall make changes in wea¬ 
ther much more regulai and facilitates considerably the adaptation of cul¬ 
tivation to the climate Thus, for example, m the Philippine islands the 
periods of sunshine and the amount of rainfall are m close connection with 
the north-east trade wind which blows steadily from November to April 
and the south west monsoon betv een May and September bocal topo¬ 
graphical conditions (proximity of large stretches of v ater and h gh moun¬ 
tain ranges) influence the effects of the winds m a constant and well 
defined manner, and enable the frequency and distribution of meteorologi¬ 
cal phenomena to be calculated with satisfactory approximation Even 
typhoons, apparently so erratic, have periods of greater or less frequency- 
annually and the precise determination of these periods would be useful 
to rubber planters, enabling them to arrange the different operations and 
to choose the most favourable seasons for carrying them out 

Plants which grow m the tropics at constantly high temperatures are 
very sensitive to even slight changes of temperatures x\t bos Banos, 
the mean annual temperature is i° C lower than at Manila and this slight 
difference is sufficient to give these two places a somewhat different agri¬ 
cultural geographical situation 

The intense insolation m the tropics influences the processes of assimi¬ 
lation (photosynthetic) by restricting them m a remarkable manner Nu¬ 
merous plants cultivated in tropical regions require to be protected by the 
shade of more resistant trees The coconut palm, even, which grows on the 
equator, feels the effect of sunshine which, from io a m to 2 p m , reduces 
the photosynthetic processes by almost one half, as has been shown by ex¬ 
periments carried out at the Agricultural College of bos Banos during the 
summer of 1918 One of the phenomena which has the strongest influence 
on the life and growth of plants is certainly evaporation In the Philip¬ 
pines, evaporation, owing to the strong light and high temperature, is natur¬ 
ally intense and lapid, so much so that a month with a smaller rainfall 
than 50 mm should be considered dry, while m temperate regions a month¬ 
ly rainfall of 50 mm assures the growth of any plant The require¬ 
ments of different crops as regards the various meteorological factors 
and their sensitiveness to different unfavourable meteorological pheno¬ 
mena vary from one ciop to another and also for a single plant m the 
phases of growth An exact knowledge of the distribution and the fre¬ 
quency of meteoi ©logical phenomena m a locality cannot but facilitate the 
experiments undertaken by the farmer to eliminate 01 at least to reduce the 
negative effect of climate I11 the Philippine islands the extreme range is 
from a mean annual temperature of 26 8° C at Manila to 17 8° C* at Baguio. 
In the latter locality the rainfall is 4000 mm m nine months, while m north¬ 
eastern I/uzon the rainy season is reduced to 6 months and the total rain¬ 
fall to 2800 — 3500 mm. The climatic conditions are therefore very dif¬ 
ferent from an absolutely tropical temperature one changes to sufficiently 
temperate conditions for the introduction and growth of European plants 
(for example, peas in the valley of Mariquma). It is, therefore, more 
essential in the Philippines than m other places to undertake a careful 
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meteorological examination when it is intended to start a farm and to 
make a choice of different crops 

9 - Effect of Climate on the Growth of Wheat in Portugal. — da Silva Fialho jo£o, 
mj Boletim da Assoctagdo Central da AL,r>cititnta Po/luqvesaj Year XX, Vol XX, pp 288- 
204 Lisbon, Sept, 1918 

In Portugal m geneial, and especially m the southern provinces, the 
distribution of temperature and moisture does nor always correspond with 
the requirements of the growth of wheat winch, each year, suffers more or 
less from unfavourable meteorological factois Among these the most im¬ 
portant are moisture, temperature and light 

Moisture —According to the author, m order to obtain 10 hecto¬ 
litres of gram per hectare, a good harvest for the district of Beja, the plants 
should have at their disposition 290,000 kg of ivater The average annual 
rainfall m the region in question is about 550 mm corresponding on each 
hectare to a total mass of 5,500 000 kg of water, and even admitting that 
only a third of this water filters and penetrates into the soil, a sufficient 
quantity always remains 

The table noted below contains data relating to the rainfall collected 
at the Franzmi Meteorological Observatory^ at Beja during the period 
1905-1911 


Monthly and annual rainfall m mm at B6]a from 1905 to 1911 



X0O5 

iqof> 

1907 

1908 

1909 

1910 

1911 

January 

155 * 

34 6 

68 8 

S3 1 

580 

13 7 

1S3 

February 

2 6 

36 0 

26 3 

1 1 

22 7 

23 9 

29 6 

March 

25 5 

6l O 

* 4 

45 1 

III 8 

31 3 

98 1 

April 

40 2 

5 0 

401 

34 6 

19 8 

403 

704 

May 

12 1 

102 6 

1167 

20 8 

68 9 

94 * 

286 

June . . 

1 5 * 3 

49 9 

0 0 

59 5 

*03 

93 

26.2 

July ; 

3 2 

23 2 

! 05 

0 2 

0 2 

0 0 

1 5 

August 

08 

0 0 

0 0 

04 

30 

0 X 

34 3 

September 

27 2 

56 7 

73 2 

5 3 

19 3 

6 1 

1 2 

October 

95 7 

476 

145 5 

j 3 ° 7 

22 2 

67 8 

94 4 

November 

* 3 * 4 

64 s 

163 4 

149 4 

126 6 

3S8 

81.4 

December 

6G8 

12 8 

75 6 

S3 0 

123 9 

209 9 

3 3 

Annual lamfalt 

503.4 

494.2 

711.5 

535.3 

500.9 

1 

555.4 

559.4 


The total quantity of ram would therefore be sufficient, even in this 
locality, which is one of the driest, to assure a good harvest of wheat But 
in Portugal, what hinders the growth of wheat is the bad distribution of 
rainfall, and the absence of ram during the critical period, when the plants 
have most need of it 

It should be noted.— (i) that transpiration varies with the different 
phases of the vegetative period , it is slight during the first phases, increases 

[**] 




^GRICTjL TuRATv METEOROLOGY 


9 


so as to reach the maximum a little before flowering (at the time oi forming 
the ear), then decreases so as to become ml in the very last stages of com¬ 
plete ripening , (2) that evapoiation increases with the elevation of the tem¬ 
perature and exposure to the sun , (3) that it diminishes when the water con¬ 
tains salts 111 solution (mtiate of soda, chloride oi potassium, etc ), (4) that 
the transpiration of the plant and the evaporation of the soil take place al¬ 
most at the same time, that is to say when the rainfall is generally less 
abundant 

If, during the critical period, the‘reserve cf water 111 the giound is 
not sufficient to supply the requirements of evapoiation and tianspiration, 
•fhe harvest will be seriously affected both 111 qualitj 7 and quantity 

It is theiefore advised — (1) To woik the giound deeply to mciease 
the xeserve of water , (2) to crumble the topmost layer of the soil (ary 
farming), 111 order to protect the soil against evaporation, by a veiv finely 
powdered top layei, (3) to appty nitrogenous inanities to dimmish tian- 
spnation 

In conclusion, it can be said that the success of wheat growin3 in 
Portugal depends less on the total quantity of the rainfall than on the dis¬ 
tribution, of the rainfall winch is generaTy* scarce at the critical period, and 
for this reason it is necessary to have recourse to all methods by which the 
reserve of water can be mcieased and evaporation diminished 

Temperature — To spring up, develop, tiller, flower, form and npcn 
its gram, wheat requires a grand total of daily temperatures of from 2000° 
to 2400° C These data are confirmed by the observations made at the agro¬ 
nomic Station of the 7th Agricultural Circle (Santarem), on 3 kinds of local 
wheat, Durazio molar, Amatelo barba preta and Ribeiro, and are recorded 
belcw 


molar | barba preta | 


Erom sowing to spunging up 
Fiom springing up to flowering . . 
Fiom flowering to haivest . , . . 


Total of the ternfra atureb 


160° 

160" 

12 5 ° 

1 26 

x 260° 

970 ° 

960° 

c<6 )° 

930 ° 

Z .180 * 

_J 

% 

% 0250 


After these observations, applicable to all regions, and which give a 
moie or less exact a idea of the requirements of wheat as regards tempera¬ 
ture, the author studies the special conditions which exist m Portugal. 
Sowing is carried out at tw T o different times of the year, autumn sowing, 
immediately after the first autumn rams, and spring sowing, as soon as 
the seventy of the winter has passed In both cases germination takes 
place at a low temperature, and is then hindered by subsequent cold winch,, 
wffien it is accompanied by excessive moisture m the soil, which frequently 
happens in Portugal, may destroy the seeds almost entirely 
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Wheat can also be damaged by drought during dry winters, which 
causes feeble tillering, or by too rapid rise of temperature m the spring, 
which, particularly if this nse is accompanied by lack of moisture, causes 
too early growth and the formation of ears shorter than usual Scorching 
is not infrequent , it causes a decreased yield and a deterioration in the qua¬ 
lity of the gram 

kic-HT — As regards light, wheat always finds m Portugal conditions 
very favourable to its development. However, the beneficial action of 
light without the help of moisture aud temperature is not alone snffieent 
to assure a good and abundant harvest 1 

* 

jo - Effect of Weather Conditions on the Setting of Fruit in the Plum in Minnesota, 

U. S. A. — Dorsey, M J , m Journal of igricullural Research , Vol XVII, Xo 3, 
pp, 103 126, i re?, 13 pi Washington, June, 1919 
Results of a senes of parallel meteorological and biological observa¬ 
tions made with the object of determining m what manner and to what 
extent, weather influences the setting of fruit in the plum 

The author made these observations at the Fruit Breeding Section 
of the Agneultuial Experiment Station of the Univeisity of Minnesota, on 
different species of Pr it nits, during the period 1915-1917 The most im¬ 
portant weather conditions w r hich affect the setting of fruit are certainly 
rain and low temperature, which act m a clearly negative manner and may 
cause a failure of the crop even when the trees have flowered abundantly* 
However, to understand coirectly how rainfall and temperature affect 
the setting of fruit, it is necessary to investigate this phenomenon briefly 
from an anatomic and physiological point of view* 

The period during which the stigma cf the plum remains receptive is, 
at most, one week, pollination must therefore be effected during this re¬ 
latively short period to enable fertilisation to take place All conditions 
which delay pollination cannot therefore but have a negative influence on 
the formation of fruit Further, besides the degree of receptivity of the 
stigma* there is another phenomenon which helps to still further limit the 
time during which fertilisation is practicable, this is the detaching* of a 
part of the pistil which takes place from 8 to 15 days aftei flowering* And, 
before the actual abscission of the style is effected, the layer or diaphragm 
of the modified and thickened cells of the absciss layer constitutes An 
obstacle to the lengthening of the pollen tube towards the ovary. All 
phenomena which hinder or slow down the growth of the pollen tube can 
therefore also influence the setting of iru^: in a negative sense. 

Now, continuous rain at the flowering season hinders pollination con¬ 
siderably and if prolonged may absolutely prevent it. 

In an atmosphere saturated with humidity, the anthers, even if ripe 
cannot open, and if they are already open, they bend over at once when 
it commences to rain. Rain weather during the period when the stigmas 
am receptive is itself sufficient to prevent the setting of fruit. Similar re¬ 
sults have been obtained artificially by continuous spraying of trees in 
flower with water, 
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The growth of the pollen-tube is in close relation with the tempera¬ 
ture The time required for penetration of the whole length of the style 
at a temperature of 55° to 6o° T (1*2 So to xS 30 C ) is about 6 days for the 
variety “ Surprise The rate of growth of the pollen-tube decreases 
proportionally with the lowering of the temperature and, according to Gore, 
at 40° (4 0 F C ) pollen ceases to germinate 

On the other hand low temperature does not appear to exercise any 
influence on the date of abscission of the style , however, it is easily 
understood that a cold spring at the time of flowering may hinder the sett¬ 
ing of fruit by retarding the growth of the pollen-tube up to the moment 
when the layer of disintegrated cells on the plane of abscission prevents the 
pollen-tube from growing towards the ovary 

In 1915, 1916 and 1917, there were very light crops of plums at the 
fruit breeding Station 

In 1915, at the time of flowering and fruit setting the weather was 
characterised by frequent rain and by low temperature for a week, con¬ 
sequently the conditions were unfavourable to pollination and to the 
growth of the pollen-tube 

In 1916, flowering was late and was accompanied, on the one hand, by 
high temperature favourable to the growth of pollen-tubes, while, on the 
other hand, there were, especially during the period when the stigma was 
■receptive, rain and wind unfavourable to the emission and dissemination 
of the pollen 

I/astly, m 19x7, rain, wind and low temperature hindered the setting 
of fruit and caused a very light crop 

In 19x2, 1913 and 19x8, when the percentage of fruit set wa«* rather 
high, there was little ram during^the flowering and fertilisation periods, and 
the temperature was, generally, high In 1914, a year with a very high 
percentage of fruit set and an abundant crop, there was a high temperature 
and an absence of heavy ram The two weather factors which dominate 
the fruit production of the plum in Minnesota are, then, ram and low tem¬ 
perature, and. their negative influence is made particularly striking by the 
short time during w r hich the stigma is receptive and by the rapid formation 
of a partition which leads to the detachment of a large part of the style 

11 - Resistance of Flower Buds and Flowers of the Apricot to Low Temperatures 
in New Mexico, United States. — Cleve Haelezstbeck:, m Monthly Weather Review, 
Vol XI/VII, No 4 p 34 Washington, April, 1919 

It had previously been observed that, in the semi-arid regions and 
on the high tablelands in the west of the United States, fruit buds 
of fruit trees and generally the tender parts of plants are resistant to falls 
in temperature, and that m the plains or moister districts of the east such 
falls in temperature kill them* The cause of the phenomenon is not yet 
known; moisture, the conditions of the soil, altitude, and other factors 
still unknown may contribute to it and in different degrees At any rate, 
air and soil seem to reduce the effect of low temperatures. 

The data given below show a notable instance of resistance 6f the apri- 
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cot tree m the valley of Ptco^) to very low temperatures especially after 


ermd of rel 

atively low 

humidity, in March, 191b 


r te 

Minimum 
temperature - 

SUte "t growth 


March i 

— c 56- C 

Xae tip of the bu 1 is pink 


3 

- 2 7b 3 

Hud* open 


t 

- 

— 


5 

_ 1“ ■"> lO 

3D f the bu £ have opened 


0 

- 2 76 

— 


7 

- I II 

50 J the buds have opene 1 


n 

- I g 7 * 

— 


9 

— 2 

— 


10 

_ 2 2 

— 


11 

- r r&° 

In full flower 


12 

- I I la 

— 


* *5 

- 27S- 

Flowers begin to fall 


16 

— I 

— 


lb 

- 2 7% 

— 


i 19 

- I 70 

— 


5 ^3 

— 

Fruit sets. 



On March 25, an inspection of the trees at vanous heights showed 
that the percentage of dead and damaged fruits scarcely reached 7 %, 
while oj ° D of the flowers had set fruit regularly Besides, it is thought 
that in the 7 u u are included flowers which did not set fruit and fruit 
which tell for reasons unconnected with the cold* In the case m question, 
it may be said that the exceptional cold which prevailed throughout the 
period between the commencement of flowering and the end of setting 
fruit caused practically no damage to the trees 

son physics, 12 - American Papers on Soil Science Read at the Philadelphia Meeting of the 
cheahstsy American Chemical Society. — Sutna, x s, voi 1,, No 1206, pp. 421 *34. 

•AS® haneaster, Pa , Oct 31, 1910 

microbiology Groups of papers read at the meeting ot the American Chemical So¬ 

ciety at Philadelphia in September, iqi9- 

Robin-sox, W. 0 ., Gardinfr, R. F., and Hoijies, R S., The water- 
soluble manganese oi soils. — Results obtained by frequently shaking 24 
samples of soil with distilled water for 8 days The following deductions 
were arrived at: — 

(a) 1 to 10 ° 0 of the total manganese of soils is soluble in water. 

(b) Carbon dioxide greatly increases the solubility of the manganese. 

(e) Surface soils contain much more soluble manganese than sub¬ 
soils, and this difference is greater the finer the texture of the soil. 

(d). The amount of oxides of manganese in soil extracts varies from 
0-24 parts per million ; it is large enough to affect the bacteriological flora 
and probably has also a more direct influence on plant growth. 

[h-i«3 
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Robinson, W O , Composition or “ ultra clay ° t/om certain satis . — The 
author calls ultra clay ” that part of the soil which remains in nearly per¬ 
manent suspension when it is treated with pure water it has no organised 
structure and behaves like any colloid It is essentially a finely divided 
hydrous aluminium silicate, with some of the aluminium replaced by iron; 
it contains also hydrated oxides of aluminium, iron, titanium, silicon, and 
probably of manganese On the other hand, the proportion of phosphoric 
acid and of potash is higher in " ultra clay ” ihan in the soils from which 
they were derived Organic matter is always present and probably plays 
an important part m deflocculatmg the matter m suspension 

Andfrson, M S and Fry, W H , Composition ot soil extracts •—The 
salts deposited on the evaporation of the water extracts of soils are much 
morecomplex than is indicated by a statement of the ions found m the so¬ 
lutions of the extract- There is a marked general similarity between the 
salts obtained on evaporation of water extracts of soils and those obtained 
by both natural and artificial evaporation of sea w ater 

That does not, however, mean to indicate that saline deposits so obtained 
contain all the salts of natural saline deposits, because the latter represent 
crystallisation from a composite extract. We may suppose that, under 
ordinary soil conditions, the above-mentioned complex salts are probably 
always in solution m the soil moisture itself 

13 - On the Agricultural Properties of Soils; Research on the Reaction of Soils.— 

R abate, B (Director of the Agricultural Department of Cher), note by >£ Schrebat^x, 
1 nComptes rendas des Seances de V Academic d' Agriculture de Fiame , Vol V, No 35, 
pp 846-8^8 and 854-858 Pans, Oct 29, 1919 

In order to judge the agricultural properties of soils and water and 
especially their chemical and physiological properties, among other tests, 
it is indispensable to know whether they have an alkaline or an acid 
reaction. To quote only a few established facts, — Acid waters are bad 
for irrigation; in acid soils advantageous and immediate results may be 
expected with calcanous fertilisers (marl, lime, composts) and with alkaline 
manures (dung, liquid manure, slag, ashes) These almost always require 
phosphatic manures, and natural phosphates, finely ground, give good 
results. But bulletins of soil analyses issued by agricultural stations 
are usually silent on the subject of the reaction of soils. 

The author describes a new method which he has tested in various 
geological formations He proposes to have recourse to logwood dye. This 
colouring matter has been studied by Chevreul, who extracted haema- 
toxvlin from it. The wood decoction turns yellow with dilute acids and 
red with concentrated adds, it is decolourised by suphuretted hydrogen and 
turns violet with alkalis and alkaline salts; lime gives a blue precipitate 
The method of working is as follows ’ -— 20 cc of distilled water or 
rain water Is poured into a clear glass tube and 20 drops of the reagent are 
added; 5 gm. of fine earth, dried and sifted, are then mixed in the solution 
and left for 15-20 minutes. 

Alkaline soils colour the water mauve or violet even when the alkal¬ 
inity is very slight; calcareous soils that lead to chlorosis give a more 
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intense reaction With acid soils the water becomes pale yellow, loses 
colour, or becomes leaden tinted. Neutral soils do not alter the original 
colour , they are very rare 

This is a simple and rapid method which, according to the author, is 
extremely sensitive 

14 - Formation of Soluble Matters In Virgin and Cultivated Soils estimated by means of 

Lowering the Freezing Point. — Milu r C. E (Michigan Agricultural Experiment 

Station), in So 1 Sconce Vol V VII, No 4, pp 253-257,-2%, bibliography of 3 works* 

Baltimore, 1919 

The whole of the soluble matter in 6 sandy clay and sandy soils, 
both virgin and cultivated, were separated by washing , the portions of 
soils so separated were incubated, and every 40 days their contents m 
soluble matter formed were determined by means of the lowering of the 
freezing point (x). 

It was found that, in 3 cases, there was a greater production of 
soluble matter in virgin than in cultivated soils, and the total concentra¬ 
tion of the respective solution was also higher. In the other cases, there 
were only slight differences between the virgin and the cultivated soils 
However this may be, the author is led to believe that among the changes 
caused m soils by cultivation when a sufficent quantity of fertiliser is not 
restored to them, there is a marked decrease m the rate of formation of 
soluble matters To ascertain whether this formation of soluble matter 
is due to biological or to physico-chemical actions is a problem of great 
interest, which is being studied along with other problems at the Agricul¬ 
tural Experiment Station of Michigan. 

15 - Toxicity of Alkaline Salts in the Soil. — Sihgh, T 31 (Oregon Agricultural College) » 

in Soil Sctence , Vol VI, No 6, pp 463-4/7, bibliography of 19 works. Baltimore, 1918. 

The detrimental effect of the accumulation of alkaline salts in the soil 
has formed the ob3ect of study and is well known, but up to the present 
experimental investigations have only been made on isolated salts or on 
arbitrary mixtures of those salts. 

The author has endeavoured only to study the phenomenon under 
Oregon conditions and he divided his work into 3 parts. — 

(a) Determination of the toxic points of chloride, nitrate, carbonate 
and sulphate of sodium on peas and wheat. 

(b) Determination of the toxic point for peas and wheat by using a 
mixture of salts similar to those found on analysing field soil. 

(c) Determination of the effect of chloride, nitrate, carbonate and 
sulphate of sodium upon ammonification, nitrification, and nitrogen fix* 
ation 

The observations were made on a heavy loam soil, highly productive 
under normal conditions and under suitable cultivation, but on which, 
under dry farming, alkaline spots gradually appear, whilst under irriga¬ 
tion, perhaps excessive, the alkali soon appears. 

(x) Sec M», Fd> 2919, No. 154. [Ed ) 

[13-13] 
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The salts experimented with axe classified as follows 111 decreasing or¬ 
der of toxicity.— Chloride, nitrate, carbonate and sulphate of sodium both 
as regards the germination and the growth of wheat and peas and relati¬ 
vely to the ammonifying, mtnfiymg and nitrogen-fixing bacteria, the de¬ 
termining factor of this toxic action being found in the percentage of the 
anion and not of the cation Small quantities of the different salts used 
had a stimulating effect both on the growth of the plant and on bacterial 
activity , the degree in which this stimulating effect was noticed varied 
with the plant grown. 

The toxicity point, that is to say the degree of concentration at which 
the detrimental effect is produced, for mixtures of salts m conditions si¬ 
milar to those in fields, agreed closely with that noted for each individual 
salt, the toxicity point of the mixture of salts depends, therefore, on the 
percentage of chloride, nitrate, carbonate and sulphate present and how 
the\ are combined, however, sulphate of calcium, tends to lower the 
toxicity of the chloride, carbonate and nitrate of sodium 

16 - Chemical Research on Land treated in Different Ways in Denmark .—kristensex 

r K , m Tidssknrt for PlanteavJ (1 ^5 Beretnmg fra Statens Forsogsvirksomhed i Plante- 

ktdtur), Vol XXVI, Part c, pp 335-351, - fig? Copenhagen, 1919 

When making experiments on fallow, between iSSS and 19x4, at the 
State experimental station near Ceskov m compensated plots, several 
chemical tests of the land used"in the experiments were made as regards the 
nitrogen and phosphoric acid contents, and loss by liming. There was 
thus the means of estimating the effect of different methods of cultivation^ 
on the chemical composition of the soil. 

The nitrogen, phosphoric acid and organic matter contents of the soil 
are closely connected with the method of cultivation, particularly with the 
manuring and nitrogen-fixing properties of leguminous plants In fact, 
land enriched with manure contains o 05S °, 0 of nitrogen, while unmanured 
land only contains o 016%. Where lupins have been used as green ma¬ 
nure, without other manuring, the nitrogen content reaches 0062 ° 0 . 

During the investigation it was attempted to estimate the degree of 
accuracy of the work undertaken and with this object samples of each 
plot w r ere taken from 2 to 10 times, taking each sample from a different 
part of the plot The mean error for each sample was from 2 to 3 % on 
the content of the substance determined; the soil experimented on w r as 
uniform, fine and sandy # 

17 -Denitrification in the Presence of Organic Substances Difficult to Decompose. 

— Xolte, O (Hitteslimg aus der landwirtschatthchen Verst*chsstation Rostock), m 

Centralblatt fur Bahtenologie, etc Part II, Vol IX,, Nos. 7-9, pp ibz 1S4 Jena, 19x9. 

Growing experiments with mustard, in pots containing poor sandy 
soil with which had been mixed the residue of extracted q uin ine bark 
containing lime. Having observed in the ist series of experiments a sen¬ 
sible dificiency of nitrogen, a 2nd series was carried out in which nitrate of 
soda in solution was added and a great loss of nitrogen was noted. Xhe 
author has, therefore, every reason to conclude that even much ligni&ed 

[15-IT] 
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quinine bark can be u*ed as a source of energy for denitriivmg bacteria, 
and denitrification more intense when the quantity of oxygen is sm dler, 
as resulted from a yd senes of experiments, compared noth the 2nd and m 
which a double quantity of water was given 

iS - Effects of the Oxidisation of Sulphur and Nitrification on Potassium and other 
Soil Constituents, — AaiES J \V anu Boltz, G F Ohio A^ncrltural Experiment 
Station , m 5 / <CKnC*. Vul VII No j, pp i>; :<>5, bibliography ol u works Hai¬ 
ti nn re itjc, 

Research with a view to the stud}’ of the solvent effect on potassium 
and other sul constituents of oxidation of sulphur m the soil by micro¬ 
organisms or “ sulfofication ” 'if, compared with similar effects caused by 
nitrification With # this object several mixtures of sandy clay soil with 
chalk, dried blood, potassium silicate, slag, sulphur, and felspar were 
maintained at a temperature of 30 0 C for 19 weeks 

It appears trom the obsen ations made that the nitrification of 
dried and the oxidation of sulphur in the soil mixtures increased the wa¬ 
ter-soluble potassium, chiefly owing to the sulfofication due to the addi¬ 
tion of sulphur The liberation of potassium was due rather to salts form¬ 
ed by sulioflcation or nitrification than to the direct action of acidity on 
insoluble potassium compounds 

Ammonium sulphate affected the solubility of potassium, independent¬ 
ly of the nitrification of ammonia 

On the other hand, calcium naturally present in the soil in the form of 
silicate or in some other form, was readily attacked by the acidity result¬ 
ing trom nitrification or sulfofication, on the contrary, magnesium com¬ 
pounds u ere much more resistant to the action of these solvents Large 
quantities of aluminium and manganese were converted into soluble forms 
in consequence of the oxidation oi sulphur m the sandy clay soil expe¬ 
rimented with, whilst small amounts w*ere made soluble by this action in 
a basic clay soil. 

Nitrification had no eflect on aluminium and only a \ery slight effect 
on manganese Finally, no indication was obtained that iron compounds 
were appreciably affected by nitrification or sulfofication 
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19 - Relation of Soil Moisture to Orchard Irrigation* — Fortier, s , in The Monthly 

Bulletin of the State Commission of Horticulture, Yol VIII, Xo ? {Proceedings of the Fifty- 
first Contention ot Fruit Grovers and Farmers, at Ruerside, California, MayzS-zg, 1019b 
pp 361-107 Sacramento, Cal,, July, 1010 

In considering the importance of soil moisture in orchard irrigation 
practice, especially in dry zones, we should remember that the greatest 
need of arid soils in general and of orchard soil in particular is an abundant 
water supply and a high percentage of organic matter. The water-holding 
capacity of these soils must next be determined in order to ascertain the 
quantity of water to apply at each irrigation and how often to irrigate. 

The quantity of water drawn up in the soil by capillarity is compara¬ 
tively small; it is only where a water table is found within a few’ feet of the 


(i) See J?, Jan iw, Xo 2 * [F /) 
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surface or where there is a bodj^ of free water m immediate contact with 
the soil that capillarity in effective Gravity acts not only on the free 
water but also on capillary water and draws it downwards unless a pan or 
other impermeable material stops it. 

The expense of changing iurrow irrigation to basin irrigation may be 
avoided by improving the texture of the soil by the addition of sufficient 
organic matter. 

20 - The Water Problem in Sicily. — saeemi pace, g ,m Vltava etettnco, Voi x, No 5, 
pp 56 61 , No 6, pp 19-21 Ntiian, ZUav and June, 1919 

In Sicily there are no long rivers, and even no permanent rivers 
with a considerable flow of water, but important springs, already utilised 
by mumcipalities and for agriculture, are often met with, as u ell as fanly 
important waterfalls used by mills and various small industries 

According to the <£ Relazione sui corsi d’acqua della Sicilia ” {Report 
on the watercourses of Sicily) by the engineer Perrone, watercourses whose 
permanent flow is sufficient for hydraulic power would furnish — 

On the northern slopes mo EE. P with ordinary flow and 630 EL P 
with the lowest low-water mark 

On the southern slopes * 7745 H P with ordinary 7 flow and 5474 H P. 
with the lowest low-water mark 

On the eastern slopes : 21 400 H. P with ordinary flow" and 14200 EL P 
with the lowest low-water mark. 

Altogether, there may be on the three slopes, in round numbers, 30 000 
EE P. with ordinary flow and 20 000 H P. with the lowest. These limits 
might be greatly extended, by regulating the torrential -water courses, 
which rush down from the high vallies, and by utilising them m electrical 
power stations. 

According to. information collected by the author, there are actually 
in Sicily 35 577 hectares of irrigated land; the position which they occupy 
would permit of irrigating a further m 000 hectares, it is a question of 
ascertaining whether the island has at its disposal the quantity of water 
necessary for this irrigation. 

According to M. Nicolo Ttjrrisi Colonna, whose experiments have 
been made in clay loam soils, a total of 8658 cubic metres of water would 
be necessary, and according to M. Inzenga, whose experiments have 
been made on arid lands, of calcareous tufa, 147 000 cubic metres of 
water in all would be required to irrigate 1 ha , once a -week, for 7 months of 
the year. The author estimates that the coefficient of 0.7 litre per ha. per 
second might be adopted as the average consumption of w r atex for irrigation, 
that is to say that, to give weekly irrigation during an uninterrupted 
period of 7 months, as the soil of Sicily requires, at least ix 000 cubic metres 
of water per ha. would be required. This figure corresponds closely with 
the averge of those obtained by M. Turrisi Coeonna and by Inzenga 

The “ Commissione Reale per gli studi e proposte xelativi alle opere < 3 i 
irrigazione ” (Royal Commission for study and proposals relating to irri¬ 
gation works) has adopted the coefficient of 0.5 litres per second but, ae- 
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cording to the author, this coefficient is too low and should he increased 
to 0.7 litre To irrigate a further in 000 ha it would therefore be necessary 
to have at disposal during 7 months, 11 000 cubic metres X m 000 
= 1 221 000 000 cubic metres of water 

Estimating the annual rainfall at a general average of 500 mm for the 
whole island, we have a total quantity of 12 730 million cubic metres of 
which about 7 io represent water which evaporates, that which feeds 
the springs and that which is used by plants , while a /io (say 38x9 
million cubic metres) run off on the surface of the ground, denuding the 
soil and devastating it, and end by fioving into the sea It is precisely 
from this amount of water that the quantity required for iirigating the 
above mentioned iri 000 ha. must be taken. This could be done by 
constructing artificial lakes or dams to retain the water at the mouths of 
the vallies 

The author then describes the means proposed or proposable by which 
the water could be collected and utilised. 

Filter galleries serve to intercept, upstream, the water which circula¬ 
tes in the alluvial deposits of the bed and brings them to the surface. But 
there is not always subterranean water to set free, m the ravines or rivers 
with large and deep beds, their existence depends indeed on 2 factors — 
(1) The presence upstream of sufficiently abundant springs, (2) The per¬ 
meability of the alluvium which forms the bed of the ravins when it is nor 
very strong ; for the work of the filter galleries is not to collect and distri¬ 
bute rainwater but to supply irrigation during the dry season, which is 
only possible when they hold the water from hidden springs. 

Underground dams are useful in narrow and deep vallies cut in 
calcareous tufa at the bottom of which abundant springs rise, some visible, 
others, more numerous, underground, filtering through the banks. 

Mecamcal conduits , chiefly intended for the orange gardens and the 
different irrigated cultivations m the low vallies and m the coastal plains, 
are very numerous; however much deep flowing water and phreatic (1) 
water discharge visibly into the sea T Many projects have been made to 
capture these waters; they consist m the construction of underground 
dams in day strata. To hold underground water, an ancient method is 
always employed in the province of Palermo which consists in the cons¬ 
truction of underground canals by means of wells called^ 4 pozzi a ripiano ” i 
at present the construction of similar works in the locality of Etna is being 
invcsticated 

31 - Irrigation and Watering m Syria and Palestine. — parmentxer, Paul, m Comptcs 

rendus de VAcademic des Sciences, Vol 169, No. 8, pp 391*393 Pans, Aug 25,1919 

After having pointed out how defective the system of irrigation and 
watering in Syria and Palestine is* the author suggests a new method which 
consists essentially in replacing the cisterns for watering trees and irriga¬ 
tion trenches, or the partial submersion of irrigated plots by hollow cy- 

^1) Plsreatic „ is a term come .1 by Hay (14th Rep , U. S. Geol Surv 11 , 16) to 
designate underground water that can or may be tappett {Ed ) 
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linders, open at the ends and with small holes pierced at the side of one 
end at a height of about 10 cm. These cylinders, m cast-iron, in concrete 
or in earthenware, have a maximum capacity of 20 litres for plantations 
of trees and less for the kitchen-garden plants. The end provided with 
lateral holes is sunk in the ground. These cylinders are buried to a depth 
slightly above that of the rootlets along the spaces between the trees 

In this mann er 80 litres of water, completely used by the plant, would 
replace satisfactorily for the same time the 600 htres at present used, a 
considerable economj’ of 520 litres per tree would result and, m addition, 
there would no longer be damp air under the trees, nor toughening of 
green vegetables 

22 -The Influence of Farmyard Manure on Clover. — Russell, e j (Director of the 
Rothamsted Experimental Station, Harpenden), in The Journal of the Boatdof Agnculime, ' 
Vol XXVI, No 2,pp 124-130 London, 1919 ‘ 

An enormous quantity of work has been carried out during the last 
35 years in connection with the manuring of different plants, but, m spite 
of its great importance m the crop rotation clover has been omitted, per¬ 
haps because of its liability to " sickness ”, which renders it unsuitable for 
a continuous series of experiments The author earned out a series of 
field tests on this subject , he compared the residual value of ordinary 
farmyard manure and of farmyard manure cake-fed cattle, of shoddy 
rape cake superphosphate bone meal basic slag, on clover following a 
wheat crop on land where clover had not been grown for over 14 years. 
The manures were applied 1, 2, 3, and 4 years before the clover. 

None of the manures, except farmyard manure, had any appreciable 
effect on the clover , applied 2, 3, and even 4 years beforehand it 
produced notable increases in the yield of clover. It had, further, a dis¬ 
tinct effect on the wheat crop grown after the clover, the heaviest crop of 
the latter having been followed by a heavier wheat crop. In conclusion it 
should be noted that the action of the farmyard manure only affected the 
first cut, the yield of the second cut being approximately the same with 
farmyard manure as with the other manures. 

To sum up, farmyard manure has an important residual effect on 
clover which should be taken into account in estimating its influence on 
the croprotation 

23 - Use of Natural Phosphates in Riee-Selds in Indo-China. (i) — btjssy (Directeur 

da F&boratoire d’anah'ses de rInstitute scxentifique de Saigon), in Bulletin agricole de 
V institute ScmtHfiquede Saigon, Year I, No. 9, pp 263-266. Saigon, Sept, 1919. 

In Cochin-China the soils of the rice-fields are not all of the same kind. 
They can be classed m two categories : — 

{1) Soils containing humus, which occupy the rich alluvial plains of 
the west, as well as the bottoms of the valleys of the streams and rivers, flow- 

(1) On the subject of phosphatic manures in rice fields —- Manunal expenments with 

" tetraphosphate * m Italy, in Feb. 1917, No. 142. {Ed } 
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lug from the eastern regions These are heavy yielding rice-fields They 
contain tip to xo % of organic matter in di fie rent stages of decomposition, 
and o 2 to o 3 % of nitrogen. Their richness in potassium is sometime^ 
fairly good, but they nearly always lack phosphoric acid and lime 

(a) The soils occupying the slopes of the valleys m the eastern region. 
They are worked as nee-fields by retaining the water by means of terraces 
They are or a sandy clay nature, sometimes even entirely sandy, poor 
in all fertilising elements, and lacking humus. In these soils phosphates 
employed alone have no appreciable effect 

In the nee- fields of the first type natural phosphate (phosphoric acid 
in a tricalcic state, associated with carbonate of lime) possesses two distinct 
actions, both conducing to the same useful effect The first is the action 
of carbonate of lime which, m promoting nitrification, renders the nitrogen 
in the organic matter assimilable, the second, that of phosphate of lime 
which, owing to carbonic acid dissolved in the soil, water enters slowly 
into solution. The phosphoric acid then combines in an insoluble state 
with the iron and aluminium in the soil; it can then be attacked by 
alkaline carbonates, and especially by carbonate of ammonia, which is 
formed by contact of carbonate of lime with nitrogenous organic matter 

Parallel to these two reactions another may occur, due to the solvent 
action of free organic acids which exists m soils containing a strong propor¬ 
tion of humus. 

What happens in the soils of the secund type lacking organic matter 
and whose reserves m fertilising elements are slight, ? 

The action of carbonate of lime, brought by the phosphate, would have 
a somewhat harmful efiect m provoking too active nitrification, which would 
tend to diminish the already-too-shghtreserve of nitrogen. 

Asm the nch rice-lands, tricalcium phosphate will be subjected to the 
action of the dissolved carbonic acid, and phosphate oi iron and" aluminium 
would be formed , but there the reactions would stop for nitrogenous 
organic matter is wanting and cannot produce carbonate of ammonia. 

The phosphoric acid remains then in the state of phosphate of iron and 
aluminium which the plant can scarcely use This explains the inefficiency 
of natural phosphates, employed alone in sandy soils and those not con¬ 
taining humus. In these soils, to obtain a useful effect with this manure, it 
would be necessary first to render the phosphoric acid soluble. This would 
be effected to a certain extent by making composts of organic matter and 
phosphates. 

The author recommends the following economic formula ;— Mix peat 
and natural phosphate in the proportion of xooo kg. of peat to 20 kg. of 
phosphate. The heap, exposed to the air for 1 year, should be turned over 
from time to time. The solubility of the phosphoric acid would be in¬ 
creased by adding to the mixture 51010 kg. of sulphate of potash. This 
addition of potassic salt would give a complete manure. 

This compost could be used m quantities varying from 15 to 30 tons 
per hectare. It is well to use only finely ground phosphates, as the 
fertilising Action of a phosphate depends on its fineness. 

[**] ’ # 
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24 - Potash in Tunis and Morocco. — I Bourgutgnox, R (Services cXmiques de guerre), 
Xiie extraction, of bromine and potash in Turns, m BulUn*i de la Socic+e uc^zcouraschieni 
pour Vzndn*fric naftomle, YearCNYTlI, ist half-year. No I, pp 140-1 ±7 Pans, 1919 — 
II Search for potash in Morocco Le phosfikatc et les enztais cbi-misves, Year NXVIII, 
No 1292, p 2 Sc Pans, 1919 

I — Before the war, bromine came from the “ KaHsjmdicat ” of 
Sfassfurt, which had gained possession of the European market, and from 
the American union of producers of bromine. * In consequence of the ne- 
cessriy of assuring the manufacture of asphyxiating and lachrymatory 
gas containing bromine, the bromine industry was established in Tunis 
at the suggestion of the War Chemical Services 

The mission sent to Tunis to search for salt deposits and salt lakes, 
in Turns, in December, 1915, chose Sebkha el Melah, a natural depression 
of 15 000 to 20 000 ha,, stretching along the coast of Tunis near Zarzis, 
and consisting of a dned-up salt lake, which, under the salt layex, contains 
mother liquor at 27 0 3 B, with the following composition'— 


Chloride ot sodium . 
Sulphate of magnesium . 
Chloride of magnesium . 
Chloride of potassium 
Bromide of magnesium . 


158 gm pei litre 

22 » » a 
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The French department of w r ar chemicals drew attention to the ad¬ 
vantage of simultaneous extraction of the bromine and potash salts. 

The extraction of potash from the mother liquor had been carried out 
by the department of public works in Tunis at the salt deposits of Me- 
grine, using the Urbvin process, which consists in precipitating the potash 
hy fiuosilicic acid, obtained as a b3 T -prcduct of the superphosphate factory 
at El-Afrane. This process was too costly, and the manufacture was stopped. 

In the salt deposit of Sfax, and at Zarzis, the Mbri/e process with mag¬ 
nesium liquor was used; but it was also abandoned, for rational salt¬ 
making can yield a kind of artificial camallite, more or less charged with 
choride of sodium and sulj>hate of magnesium ; this is sebkhainite which 
the mother liquor gives at 36° B, containing scarcely any chonde of potas¬ 
sium, and preserving all the bromine. The composition of sebkhainite 
collected above 33 0 B does not differ much from the following;— 


Chloride of potassium . . *-* 95 % 

Chloride of sodium .... 10 

Chloride of magnesium - - 27 2 

Sulphate of magnesium . - - * 9.3 

Water and insoluble matter .... 31 


By the end of February, 19x9, the factory at El Heneche had thus 
manufactured, more than 2 500 tons of choride of potassium of from 35 to 
95 % strength. 

* The factory at Ain es Serah, constructed by order of the Tunis govern 
ment, on the experience gained at El Han^che, will be capable of produc¬ 
ing 50 000 tons of sebkhainite, which can be converted into choride with 
22-23, 60, or 90 % of potash. 

1 £«fl 
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The bromine industry has served as an introduction to that of potash, 
and Turns will be able, henceforth, to furnish an important tonnage of 
salts of potash in the Mediterranean region 

IL — From investigations made in Morocco, it was found that the 
Moroccan tnas sometimes contains chloride of potash Potassic salts are 
also found m the salt lands on the banks of Take Zima, situated between 
Saffi and Marrakech. 

The conclusion that competent persons, who have studied the 
question, have arrived at is that potassic salts would be difficult to work 
111 triassic soil; on the contrary, it would be relatively easy to extract them 
from the salt deposits of Lake Zima Samples of salt eaith from Lake 
Zima contain up to 2 95 % potash ; the waters of the lake contain an 
average of 75 gm. of potash per litre. The richness m potash of the waters 
of Lake Zima would therefore be much greater than that of Sebkha el 
Melak (Tunis). 

Appreciable quantities of choride of potash have also been discovered 
at Guercif, Agourai, El Boroudj, Figrng, Taounrt, Martimprey du Kiss, 
Khemisset, Dar Ouled Zidouh, Rhala, Demnat, and Debdon Prospect¬ 
ing licenses for salts of potash have been asked for at Souk-el-Orba de Tissa. 

25 - Fertilising Aetion of Sulphur on the Vine. — See No 60 of this J Renew 

26 - The Compound Interest Law applied to Plant Growth. —Blackman, v h (im¬ 
perial College 01 Science and Technology, London), in Annals of Botany, Veil XXXIII, 
No 131, pp 353-360 London, July, 1919 

The author, referring to worji he undertook in collaboration with 
F. Gregory at the Cheshunt Experimental Station on the growth of cu¬ 
cumbers and to work of earlier writers, especially of Noll and his pupils 
on the sunflower, hemp and tobacco, observes that the growth of annual 
plants, at any rate in their early stages, follows approximately the law 
of compound interest. As a matter of fact, the dry weight attained by a 
plant at the end of any determined period depends on — {a) the weight 
of the seed at the start, which represents the initial capital with which the 
plant starts ; b) the average rate at which the plant makes use of the ma¬ 
terial already existing to produce new material, which represents the in¬ 
terest on the capital emplo} T ed; (c) the period of growth. 

The simple equation which best expresses the growth relations of an 
annual plant is FF 1 = W 0 e*, wffiere W % represents the final dry weight 
of the plant, W G the initial weight, e the base of the natural logarithms, r 
the rate at which the material already present is used to form new material, 
t the length of time considered. The term t is an important physiological 
constant, for it is a measure of the efficiency of the plant in the production 
of new material, and the greater the return of the plant in proportion to 
the material used, the higher is r. The rate r may therefore be called the 
i&tex of the efficiency 0/ production of dry material or efficiency index, and 
it not only indicates the productive efficiency of the plant, but it is also the 
exponential term in the equation which expresses the growth of that plant. 
For 'example, in some sunflowers, the mean efficiency index , for the period 
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ending with the formation of the inflorescence, may reach o 1763, or 
17 63 %, per day. 

The author suggests that m all experiments dealing with vegetative 
growth, such as water or pot cultures, the efficiency index should be calcu¬ 
lated ; in this way the relative pioductive capacity of different plants at 
different periods would be determined, as well as the effect on the index 
caused by external conditions A slight difference m the efficiency index 
of two different plants (difference due to a slightly greater rate of assimila¬ 
tion or to a more economical distribution of material produced between 
the leaves and axis) may cause a notable difference m the final weight, 
m oat-, tor example, a 6 % increase m .assimilation may cause, aitex 100 
days, an increase of 30 % m the production of dry material The data 
of earlier writers show" that the efficiency index is higher durmg the early 
stages of growth and that it then decreases slightly in the sunflower, hemp, 
and tobacco it falls sharply at the beginning of the reproductive period, 
that is to say when the inflorescence first appears There is also evidence 
that annual plants may lose considerably in dry weight at the end of their 
period of growth. 

27 - Variations in the Respiration of Leaf Cells with Age. — Bezagu, m , in Compus 
rendus de V tcadenae des Sciences, Vol CI y XIX, No 16, pp 701 - 7 o? Pans, Oct 20,1919. 

The various physiologists who have dealt with this question have cor¬ 
related the intensity of respiration to the carbonic acid gas set free during 
x hour by x gramme green weight They have thus ascertained that the 
activity of respiration decreases with the growth of the leaf The savie would 

CO 2 * 

be the case with the relation —, the study of which has been the object 

of a recent work by M. Nicolas (i). 

The author, 111 his researches, has tried to correlate the intensity 
of respiration not to the gramme-hour, a purely physical unit, but to a 
physiological and histological unit, the cell respiring during one hour 
Fortius he has correlated the respiration to the organ-hour under the 
following preliminary hypotheses: — 

(x) Two mature leaves of the same species whose surfaces are very 
equal have the same number of cells. 

(2) This number is the same as that of the young leaves which 
have not yet reached their full dimensions, but m which cell division 
has completely ceased. This latter supposition is very probable if species 
are considered in which observation shows that the leaf grows very 
regularly and constantly has, when mature, an approximately equal 
surface. 

The author's experiments were made with leaves of Robinia Pseud - 
acacia , Pmus sylvestris , Cobaeea scandens, Ligustrum vulgare, Althaea , 
Loroglossum hiremnm , Cercts Si!iquasirum, and have led to the following 
results: — 

(x) The intensity of respiration of the cell, very slight in young cells, 
(1} Nicolas, Revue giniral de Batamque, Vol. XXX, No 355# 191S. (Author} 
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increases dp to a maximum, which corresponds approximately to the mo¬ 
ment hen the leaf reaches its full growth , as the leaf grows older the 
intensity of respiration decreases 

By referring the results obtained to the gramme, the known results 
can be verified, namely that the intensity of lespiratxon decreases with age 
(2) The respiratory quotient of leaves, slight when they are young, 
increases very rapidly up to a maximum, then decreases very slowly until 
the leaf is mature ; finally it continues to decrease regularly after the leaf 
has reached its full size 

The maximum 111 the variation of the lespiratory quotient is a result 
which had not previously been recorded 

It is of importance to note that the respective maxima of the respi¬ 
ratory intensity and quotient correspond with very distinct periods of the 
evolution of the cell , the former, m fact, is reached by the leaf cells when 
they have become completely mature, whilst the latter appears when the 
leaves are quite young, m the bud or c hortly alter its opening. 

2S - Plant Breeding at the Phytoteehnie Station of Gayerovo, Brazil— xedneck and 
Gayer, Carlos, m A Lavoura, Year XXIII, No 1-2-3, PP 12-18 Rio de Janeiro, 1919 

The Station of Gayerovo makes comparative cultural tests and carries 
out individual and 1 mass selection for cereals, peas, ground nuts, and cotton. 

Cere MS, — In the work of improvement of cereals the following cha¬ 
racters are considered . Number of culms, number of grams per plant; 
weight of 1000 giams, compactness of the ear; weight of the ear, weight of 
straw, stfength and elasticity of the culms, resistance to diseases form of 
the leaves, weight of the whole plant. 

Uafc. — Comparative cultural tests have been carried out with the North 
American varieties Aurora No. 831, Fulghum No. 40S, Bed Rustproof 
No. 518-3 and also with the South American oat Excelsior of Rio 
Grande-de-Sol The germination faculty of this last was 87 %, against 25, 
13, and 10 %, xespectively for Aurora, Fulghum and Red Rustproof. In 
addition to their feeble germination faculty the North American kinds 
proved very susceptible to rust, in strong contrast to Excelsior which 
resisted rust completely 

Wheat. — Barletta wheat wras dealt with by mass selection with good 
results, and a genealogical selection was also carried out; ri different 
lines are under study. 

Comparative cultural tests with 4 Japanese wheats: Sgatiengo, very 
early fnpens in 3 months), Eshima, with large, flattened ears; Shiroboya 
beardless and early, with ears like Squarehead, Shiro, like Sgatiengo, but 
later,; have given interesting results. Thus it has been found that the 
weigit of 1000 grains is in grammes : Sgatiengo, 32.01; E$hima r 47.0 ; 
Shiro, 33.7; Shiroboya, 39 9. 

i?m — Nine pure lines are under study; in mass selection only grains 
of ears weighing at least 2.3 gm. are gathered. 

Peas. — The best results are given by the kinds: — Bliss Everbearing 
(dwarf and prolific}; Burst's Early Morning Star and Prosperity (very 

[»*«} 
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early), sown on tie qth September the Kind Prosperity yielded its crop on 
November 20 The kinds Alderman, Duke of Albany, Telephone, 
Champion of England, Marrowfat were completely destroyed by Erysiphe 
Pihi D C. (= E communis VTalh\' 

Potatoes — In selecting potatoes the qualities aimed at are — heavy 
yield good quality, and resistance to diseases. The kmd Silezia fulfils 
these conditions In the work of sorting the following characters are 
considered — Total number of tubers, total weight of tubers, resis¬ 
tance to diseases ; weight oi the whole plant, etc. 

Ground-nuts — Varieties studied : — The ground-nut cultivated by 
the Xhambiguara, Parecis and TupisIndians mMattd Grosso, Hespanhol 
Rasteiro, Tennessee Red Peanut; Gayerovo variety. 

The variety cultivated by the natives of Matto Grosso is noted for the 
size of its seeds, four times as large as those of the common kinds, so that 
100 of its seeds weigh, on the average, 357 gm against 55 16 gm. for the va¬ 
riety Hespanhol, 5673 gm. for Tennessee and 6973 gm for Gayerovo 

Cotton. — The variety Bxpresso is at present under study 

Matze — Attention is directed almost exclusively to Golden Dent, 
with the object of preserving the punty and improving the quality of 
this maize, which appears to be best suited to the district The genealo¬ 
gical selection has been started 'with the seed of a Campea Cob (prize win¬ 
ner at Rio de Janeiro) and of 4 other cobs selected out of 400 

At present it is possible to say that the plants produced by the Campea 
cob are distinguished from all the others by the vigour of their growth and, 
by, what is still more important, their earliness. 

Other North American and Brazilian varieties, such as Dr Assis Brazil, 
Hoisting Prolific, Gemck, Laguna and Loveliest are also under study. 

29 - Trials of Hybridisation Between Some Species of Trrtf cum, in Denmark. — 

Kaja- ntjs, B , in Nordtsk Jordbrugsfcrshmng Fortntng, Part 5, pp 224-226 Cope¬ 
nhagen, 1919. 

Results of hybridisation work undertaken since 1911 with T dicoccum , 
T. Spelta, T. turgtdum , T. vulgare, and T. compactum. The facts examined 
are of considerable interest, both as regards the appearance of new com¬ 
binations of characters and as regards the morphological expression of 
each factor and the general action which they exercise in determining 
well defined genotypes, 

Fiom the cross vulgare X dicoccum were obtaind in F z foams very much 
resembling Spelta and which, crossed with vulgme , dominated the characters 
of the latter in a similar manner to what has been noted in the cross Spelta 
X vulgare On the other hand, from the cross vulgare X turgtdum forms of 
the Spelta type were obtained which, crossed with vulgare , behaved as 
recessives, in the sense that the h} T brids resulting had the characters of 
vulgare. 

Some new " Squarehead w types deserve to be noted ; they resulted 
from crossing vulgare x dicoccum, vulgare X iurgidmm r vulgare X spelta. 

The hairiness of SfeUa and the dark colour of the ears are due to a 
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single factor, G In the hybrids Spelt a X vvlzarc the action of this de¬ 
terminant is very slight, even in the homozygous state, the pubescence is 
confined to the upper extremity of the covering glumes and the hairs are 
not so den<e as m Spelt a 

Dicotcum also possesses the factor G, and, in addition another fac¬ 
tor J 3 , which has a simple eliromogenic action, producing a red brown 
colouring. 

Titt'gtdvm presents a new determinant, H, relating to hairiness’ hairs 
long, easily seen, spread over the whole surface of the covering glume. The 
red brown colour of turgid un depends, on the other hand, on the same factor 
B as in dwocuvm 

Regarding the action of the factors generally it wasfotmd that, 
in some crosses, certain factors unite freety according to the laws of combin¬ 
ation of cliaraeteis, while, in others, they show absolute incompatibility, 
that is to say, they are incapable oi uniting m a single combination Thus, 
in a senes vuteorc X Itngnlum the factors H and B m F v blended normally 
so that, in the F 2 geneiation, the ordinary divisions, forseen according to 
Mkndei’s law, ot g hairy red brown individuals, 3 hairy yellow, 3 gla¬ 
brous red brown and I glabrous yellow were noted 

In a cross “ Jamtland” wheat X " Sammet ” v, heat an absolute incom¬ 
patibility was revealed, on the contrary, between the too above-men¬ 
tioned characters, which gave m F 2 hairy red brown, hairy yellow and 
glabrous red brown individuals m the proportion 2:1 1, while the 

combination glabrous 3^ellow was excluded 

Similar phenomena are repeated for G and B As for the colour of 
the grains, it depended in certain cases on a polymerous factor, namely 
dimerous for Sammet wheat and trinerous for Teiss "wheat The author 
deduces from the results of these hybridisation trials, elements which 
help to establish the degree of relationship between the varieties studied. 
There were 2 series on the one hand dicoocum , durum and polomcmn, and 
on the other hand Spelia , vulgare, and compactum . 

30 - Transmission of Dwarf Character in Marquis Wheat, in Canada* — cutjler, 
G 1 ! , in Journal of the American Socieiv of Agronomy Vol II, No 2, pp. 76-78. 
Washington, Feb, 1919, 

YC hen he was professor at the University of Saskatchewan (Canada), 
the author noticed the occurrence of a dwarf plant (9 inches high) in a field 
of Marquis wheat. Desiring to study this phenomenon from a genetic 
standpoint, he selected 200 typically normal heads and sowed separately 
20 seeds of each head. Even before harvest it was easy to notice the charac¬ 
teristic variations in some rows, specially in row No. 186, which in¬ 
cluded : — plants from q to 40 inches high; normal tall plants; dwarf 
plants; intermediate plants. Asa whole these plants had the characters 
of descendants in F 2 , confirmed by the following facts. — (1) in 
subsequent generations of dwarf plants the proportion of dwarfs reached 
100 % ; {2) the tall plants produced exclusively tall normal plants; 
(3) the intermediate plants produced 25 % dwarfs (Mendelian ratio « 1 
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dwarf 3 normal). Both for wheat and oats the dwarf charactei would, 
therefoie, depend on a single determinant, recessive in relation with the 
determinant w'hich dominates the normal growth of the plants The 
occurrence of dwarf forms of wheat had previously been obseived and 
studied by Richardson and by Farrer m Austialia 

31 - “ Gironde Inversable ” and “ Rieti Inversable ”, New Kinds of Wheat obtained 

at NageS, France# — Viettles, G., in Revue Internationale de geneHqiie, Year VI, Xo 7, 
pp 1.97-208 Fans, July, 1919- 

The Director of Agriculture for the Department of Tarn recommends fox 
that region the two wheats^Gironde (from southern France) and Rieti (from 
central Italy) While these wheats have excellent qualities they have the 
defect of being very subject to lodging. The author, after having described 
in a general manner the work of the Central Genetic Institute ot Nages m 
his article, announces that he has created 2 non-lodgmg types oi Gironde (Gi¬ 
ronde inversable) and of Rieit (Rieti inversable), which will be placed on the 
market m 3 years Besides Gironde inversable , the author mentions other 
kinds of Gironde type Gironde antfe, the ear of which is much longer and 
the appearance much superior to that ot the original kind, and Gironde 
dors, which is more vigorous and earlier than the common type 

32 - Morphological and Cytological Researches on the Hybrids Aegffops ovata X 

Trlticum vulgare. — Baixy, W , in Zeitscknft fur indiiHtve Abstammungs und 
Vererbungslehre, Vol XX, Part 3 * PP- 177-140, 3 fig , IV pi. Leipzig, 1919 

In 1834, at Montpellier, Godrox made the cross Aegilops ovata X Tn- 
iicum vnlgare successful!}’ and he obtained in the F x generation plants which, 
fertilised with pollen of Triiicum, gave in RF 2 > hybrids with intermediate 
characters, but decidedly nearer Tmiicitm than Aegilops . These hybrids 
remained constant m successive generations, with a gradual decrease m 
fertility it was therefore a case of “ intermediate heredity *\ 

The author, after reproducing the hybrids of Godrqn, submitted them 
to a wide cytological study ; he thus approached one of the most delicate 
questions of modem genetics * the transmission and the behaviour ot charac¬ 
ters in relation to the number and form of the chromosomes (1) and to the 
phenomena w 7 hich occur in the processes which lead to the differentiation 
of the germ cells. 

Hybrids F 1 Aegilops ovata x Triiicum vulgare. — They are^disting- 
uished hy the following characters' -— 

(1) Large number of shoots, as in Aegilops . 

(2) Straw straight. 

(3} Ears elongated with 3-7 spikelets {Aegilops has 3-5, Triiicum has 
up to 15). 

(4) In the lower spikelets, the glumes are prominently keeled and 
bearded; in the upper spikelets the keel is scarcely apparent and the 
number of awns may reach 3. 

(1) See R m$ Oct-Dec. 1919* No, 1216, which defines the cytological terms used in this 
article. (££.) 
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(5) The covering glumes have a single awn and a lateral notch (as 
in Trtticmn) 

16) All these hybrids have bad pollen ; the granules, slightly filled 
with plasma, have a wrinkled surface stanch is completely absent 

ForhAtiox cells in the HYBRIDS — Aegtlops and Tnti- 

cum differ both in the number and m the form and size of their chromo¬ 
somes. Tniicnm has 8 chrome som.es, twice as big (wide) as the chiomo- 
somes of Aegilops which number 16. 

Cioss between Aegtlops evaza and Ttiiicmn vulgare. 



On the left : Triticum vulgare 
On the right: Aegtlops ovata 
In the imdtPe: Hybrid between these two species 

Propkase. — In the F x generation, according to present day opinion, the 
8 chromosomes of the grain of pollen ought, in diacinesis, to unit with 8 of 
the chromosomes of Aegtlops to constitute 8 pairs of “twins ”, while 8 of the 
chromosomes of AegUops should remain isolated. However, the prepara- $ 
tions obtained by the author did not enable him to establish with certainty 
whether all went in accordance with the preceding scheme. There were, 

m 
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it is true some isolated chiomosories, but it was not possible to be’sure that 
they were precise!}’ those of A eg*lops and, on the other hand, the differences 
of torrn and size between the 2 gioups of chromosomes do not become visi¬ 
ble until much later It even happens m certain cases that the ff twins ” 
are absoHitelv identical and almost give the impression ot being a chromo¬ 
some which has been divided in its length, anticipating the phenomena of 
the subsequent homotypic division (by a process similar to that which 
Rosenberg has studied in hybrids of Hteracmm) The dividing m 
two of the elements should in any case occur in one manner or another, 
as results from the examination of some preparations where, m corres¬ 
pondence with the nuclear spindle, a number of haploid chromosomes 
greater than 12 {4 Tniicmn ~r 8 Aegilops) is found. 

During heterotypic division or of reduction, the author frequently 
notes the presence of multipolar spindles, and he thinks it possible to 
add to the already so numerous causes attributed to the phenomenon, the 
mechanical reason of the fact of incompatibility between the dimensions 
of the spindle and those of the chiomosomes. 

Metaphase and anaphase . — The enugration of chromosomes towards 
the poles is not earned out with equal speed fet all elements , the chromo¬ 
somes ot Tniicmn seem to reach the -pole before those of Aegilops In 
this case, it is possible that a group of chromosomes exclusively belonging 
to Tniicmn condense and isolate themselves with the nuclear and cellular 
partitions which belong to it and give rise to an element in which all the 
chromatic substance is denved from a single generator In his determina¬ 
tions the author has examined the mother cells of pollen which are very 
suitable for research of this kind We have seen above that Oodron in 
rehybridismg F 1 Aegilops ovaia X X? ihcum had obtained,m R F z > a hybrid 
which transmitted its characters without alteration and maintained itself 
constant from one generation to another. The author attempts to explain 
this phenomenon of intermediate heredity m the following manner: —-m the 
reduction division of the parent cells ot the macrospores daughter cells may 
be formed, in a similar manner to wrhat has been observed in the pollen 
mother cells, m which the nucleus contains substance of Tnticum only. 
These alone will be capable of developing. Now if an egg cell so formed 
and consequently containing 4 chromosomes of Tnticum alone is fertilised 
by pollen of Tnticum containing 8 chromosomes, an Individual with 12 
chromosomes (diploid) will be obtained which is absolutely homozygous 
and constant In the present case such a hybrid constitutes the species 
Aegilops speliaeformis 

Homotypic division. — The boundary line between the processes of 
heterotypic and homotypic division is not very clearly defined, because of 
numerous irregularities which occur in the distribution and in the move¬ 
ment of the chromosomes which often cause the formation of elements con¬ 
stituted by chromatic substance derived from one only of the two generators. 

The renewing of the homotypic divisions which takes place in the te¬ 
trads already formed and which leads to the formation of polynuclear 
pollen grains should be noted. 
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Up to the last stages of meiosis the differential characters of the Tn- 
ticnni and iegilofis chromosomes, which have become increasingly notice¬ 
able, remain unaltered and thus give a further contribution to the theory 
of the individuality of the chromosomes. 

33 - The Occurrence of Dwarf Plants and the Transmission of that Character In Pure 

Lines of Victory (Seger) Oats, in the United States. — Warbbrtont, c w , m journal 

of the American Society 0/ Agronomy Vol II, No 2, pp 72-76, x pi Washington, 

Feb, xc>T9 

In 1916, at the Aberdeen Station (Idaho), the author noticed, m a row 
of 20 plants of Victory Seger of Svalof) oats, the occurrence of 8 quite 
abnormal specimens The plants tillered abundantly, so that low tufts 
were formed with rather stiff erect leaves at the base , the culms, few in 
number, are less than 10 inches m height and bear generally a very small 
inflorescence with 3 or 4 spikelets these dwarf plants are very late and fre¬ 
quently their seed is not ripe before the first frosts In 1917, the author 
solved a few matured seeds and obtained progem" ell of which were dwarf. 
In the original row of dwarf plants there were 12 normal (tall) plants, 40 
seeds w’ere taken from each of 10 of these plants and sown m 10 separate 
row*s In 1917, the resulting plants were examined and it was found that 
4 of the plants had produced normal plants exclusively, while the other 6 
had a mixed progeny of tall plants (168) and dwarf plants (66), m the ratio 
2.55 x, which corresponds fairly well with the Mendelian ratio 3 * I ob¬ 
served in F a of the hybrids with 2 allelomorphs, one of which is do¬ 
minant In this cases the “ normal T> character would be dominant. 

Successive generations would then be constituted by homozygous plants 
(dwarfs and normal) which remain constant, and by heterozygous plants 
(normal in appearance owing to dominance) which would divide m the 
following generation into dwarf and normal plants. 

Subsequent research undertaken at other Stations (Ithaca and St. 
Paul) confirms the results obtained at Aberdeen. However, the author can¬ 
not fix the causes or cause of the sudden appearance of abnormal plants in 
Victory oats. 

34 - Transmission of Maternal Characters In Hamulus japonicas var. alto* 

maculaia, in Denmark. — Winge, O f in Compies rendits des U avail x du Laboratozfe 

Carlsherg, Vol x No 2, pp 2-xx, 3 fig Copenhagen, 1919 

Kormal Hamulus japomcus with green leaves (= norm), crossed 
with the albomaculaia variety (Humuhts japomcas albomaculaia = albm), 
produces in F x progeny exclusively normal in the case 9 norm x $ albm , 
and progeny exclusively mottled (with white green watered leaves of the 
albomaculaia type) in the case 9 albm x $ norm . 

In F 2 there were : 

9 norm (norm X albm) >' (5 norm \ n0fm X alhm) ~ norm 78, albm o 

9 norm (norm X albm) X (5 norm (norm X albm) - norm 31, albm o 

9 norm (norm X Mm) X {albm X albm) ~ norm 32, albm o 

9 albm (albm X albm) X S norm (norm X *lbm) — norm o, albm 29 

[SS-34] 
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Tiie atbomaculaia character therefore is only transmitted on the mater¬ 
nal side and the examination of the progeny tip to the F l generation rally 
confirms that assertion This method of transmission can be explained 
h it is as c umed that the character in question is absent from the nucleus 
of the egg cell (111 this case the Mendelian laws would hold good), but is pre¬ 
sent m the cytoplasma In thus case it would still have to be proved whe¬ 
ther the phenomenon is attributable to the chromatophores or to the plasma 
itself. The entire absence of wJvtz forms (albinos) and of normal forms m 
the progeny, which, in an}* case, are albomachlaio , shows that this latter 
character is realty due to a special structure of the plasma of the egg cell. 

35 - Selection of Coffee and Cocoa at Surinam, Butch Guiana, — st\hel gerolbi 

m Depatlehient tan den Landhoi*^ m Surinam, BvltUm Xo 36, pp 1-23 Paramaribo, 
Eeb, 1919 

By hybridisation followed by selection, shrubs also can be improved 
in respect of the yield and quality of their products But the time required 
to effect these improvements is naturalty very long, so that to obtain prac¬ 
tical and assured results the work must be continued for several decades. 
On the other hand, vegetative reproduction, by graft, of individuals selec¬ 
ted for their superior qualities, oilers a quick and sure method of improving 
plantations. 

Methods of tins kind were and are applied on a large scale and with 
success in the United States, especially in Florida and California, 111 replant¬ 
ing orange gardens In the article rev* ewed, the author published the results 
obtained at Suriman by applying these methods to the selection of coffee and 
cocoa shrubs. Of the former the Liberian species is cultivated ; of the lat¬ 
ter the ‘‘ Forastero ” variety , both are characterised by great variability 
which offers a wide field of study in selection For example, the author 
gives the following data collected by Foiaier (Jagtlust coffee plantation). 
From seedt? of Liberia-U5, characterised by the shape of its berry (oblong 
and not globular), 80 plants were raised not one of which had this charac¬ 
ter. .Moreover, very great divergence was noted regarding the yield and 
quahtv of the produce Thus m 27 plants examined, the yield varied be¬ 
tween 8 kg , and rx 6 kg and the weight of 100 berries varied between 
24.9 gm. and 39 1 gm On the other hand, taking the plants individually, 
it was noticed that good yielding plants maintained their superority from 
year to year over less productive plants, as is indicated in Table I which 
relates to the cocoa plant 

There are therefore noticeable and constant differences between the 
shrubs so far as yield :s concerned. Hence the opportunity and the pos¬ 
sibility of determining the best shrubs which should furnish grafts for the 
progressive impiovement of the plantations 

Coeeee shrubs — For each plant the following points were conside¬ 
red • — (x) The weight (kg) of berries produced; (2) the weight (kg) of 
marketable produce (obtained by exposing the harvested berries to tem¬ 
peratures of 60^-70° C for x or 2 weeks); (3) the yield, that is to say the 
quantity of marketable produce expressed by the percentage of the crude 

[54^3 
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produce, (4) the weight in giammes of 1000 benies, {5) the age of the 
bearing plant 


Tabie I — Productivity at coioa shrubs n umbel of pods 
per itee ui 1917 ord 191S 


Number of the shrubs 

1917 

, 191s 

I Total for 

' 19x7 and 191S 

C* 

232 pods 

' 19S pods 

! 430 pods 

C S 

116 

36 

, 202 

c 3 

221 

; 145 

• 3^6 

^4 

169 

; 141 


C 5 - 

205 

41 

-246 

c 6 . 

; 159 

; 26 

, 185 


1 11S 

1 25 

; 143 

Cs . . 

j 100 

1 27 

1 127 

c> 

! 297 

; 227 

| 524 

Cjo 

, 352 

, 21S 

1 

j 570 


In 4 different plantations (Jagtlust, Wederzorg, Geijersfhjt, Gum, 
Vnendsch), the author had studied 28 bearing plants, from which he se¬ 
lected the 13 plants noted m Table II, which were considered to be the best 


Tabee II. — Productivity at coffee shrubs , yield 
of the 13 hist bcarmq shrubs 


Name fc of the plantation 
and 

numbers of the shrubs 

Weight 
of seeds 

per shrub 

Quantites 
of mcrch- i 
antable | 
produce per 
shrub 

Yield 

Weight 

of 

1000 seeds 

Age of 
the 

bearing 

shrub 



kg 

kg 

% 

mg. 

year 

Jagtlust K 4 . 


76 

f 

o.S 1 

II.2 

277 

13 

» K 5 ... 


630 

55 ! 

88 

307 

* 

» Xs . , . . 

- . . 

SS.i 

7-4 ; 

84 

331 

* 

* Xe} 

. 

102 6 

ir.o 1 

10.7 

244 

» 

> Xj u * * - 


76 7 j 

73 1 

95 1 

229 

1 * 

* K.11 

* * • • 

33-4 1 

4 I .j 

12 2 j 

454 

* 

Werderzorg K 2 . . . 


23-7 

2.5 i 

10 6 ; 

254 

8 

» K* . . 

* • • % 

26 3 

2 2 j 

*3 j 

1 248 

| i 

Geijeisblist Kj . . . 

* j 

134.0 

110 j 

3 s 1 

235 

i 25 

» K4 . 


120.5 

W -7 S 

97 

2*9 

1 » 

GmnQesche Vriendsdiap X 3 . . 

10.9 

12 i 

10 9 

306 

f 5 

» » 

K 6 , . 

* 3*4 

1.6 1 

II 9 

249 ! 

» 

» » 

Ks . . 

17.1 

1.6 ! 

9-2 ! 

207 I 

1 


Cocoa shrubs. — In selecting the bearing shrubs the following data 
were considered : — (1) Number of pods; (2) weight (kg) of marketable 
produce (seeds dried at 60^-70° C.); (3) weight (kg) of merchant produce 
from 100 pods; (4) A weight (g) of 100 seeds; (5) age of the bearing plant * 
(6) sbs& of the shrub (1 « large, well developed ; z medium, or small). 
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b5 cocoa shrubs were examined m 19 plantations , the 15 indicated m 
Table III were chosen as bearing plants 

In choosing the bearing shrubs, beside* the total amount of the crop, the 
yield and the weight of the seeds, other charaeteis, such as for example, 
resistance to diseases, etc should be taken into consideration Thus, in 
Culturtmn plantation the shrub C6 giving a low yield {3 7 kg of market¬ 
able produce) was selected because of its resistance to the disease called 
" krulloten ”, caused by Maiosnuus pevniciosns. Its immunity was 
confirmed by artificial infection tests 


Tabeb III — Productivity of cocoa shrub's * yield 
of the 15 best bearing shrubs 


Name of the plantation 

and 

numbers of the shrubs 

Number 

of 

pods per 
plant 

Weight of 
market¬ 
able 

produce per 
plant 

Weight of 
market¬ 
able 

produce per , 
100 pods | 

Weight 

of 

100 seeds 

Age of the 
bearing 

shrub 

Size 

of 

the shrubs 



kg 

kg . 

gm. 

year 


Beriijn C 3 

153 

50 

33 j 

117 

20 

2 

Cultirartuin C 7 . 

80 

3 7 

46 ; 

160 

X 3 

2 

Geyersvlijt C 3 . 

189 

8 9 

4 7 

144 

45 

1 

C 5 • 

169 

7 1 

4 ^ 1 

III 

45 

X 

Os • • 

278 

7 8 

2 8 1 

125 

45 

I 

I«a X,iberte C 3 . . . 

181 

60 

3 3 ! 

112 

— 


. 

155 

63 ! 

4 * 

112 

— 

! I 

’t Eotland C x . 

214 

6 6 

3 x J 

114 

40 

! 1 

Pieterszorg C x . 

} 134 

6 2 I 

46 ! 

23 S | 

25 

I 

Sorgvliet Ci 2 . 


52 j 

3 5 I 

2 X 5 

18 

, 2 

C14. 

1 156 

! 58 

3 7 ! 

109 ! 

iS 

1 2 

Cig. 

| 222 

1 9 3 

4 2 [ 

120 

iS 

, 1 

C17 

j 169 

7 1 

4 2 ; 

104 

35 

I 

G19 . . 

1 199 

; 76 

3 s 

119 

35 

1 I 

SusannadaalCx. . 

j 244 

1 13*7 

56 ; 

X 25 

45 

2 


The author proposes to continue the work of selection with the object 
of separating the best shrubs, which wall then be used as grafts and thus 
continue the progressive renewal of the plantations 

36 - “ Connecticut Havana No. 38* 55 a New Variety of Tobacco Produced in the 
United States by crossing Two Types (No. 26 and No. 27 )* obtained by Mutation 
from the Variety Connecticut Havana. — Johnson, jamds, m 2 he journal of 
Heredity, Vol V, No, 6, pp 2S1-2S8, 3 fig Washington, June, 1919 

The two types of tobacco “ Selection N° 26 ”aud“ Selection N°. 27 ” 
probably originated by mutation from the variety Connecticut Havana at 
the Wiconsin Agricultural Experiment Station (xqiq) 

No. 26 is superior to the original variety in the size of its leaves and infe¬ 
rior to it in their number , on the other hand No. 27 has more leaves than 
Connecticut Havana, but the leaves are rather small. 

There was evidently a chance of uniting in a single plant the positive 
characters of No. 26 and 27, by eliminating the negative characters. The 

4 [35-33] 
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cro^s 26 $ = 27 $ made in 1909, gave m 1910, in the F x generation, a 
plant* v Inch very closely approached the desired type and which was 
distinguished by the number 3S. In F 2 and following generations, the 
plant reproduced m conformity to the type without apparently presenting 
the Mendelian dimsion of 3 groups of intermediate plants, plants resem¬ 
bling the male parent and plants resembling the female parent This 
phenomenon may be explained 111 two ways — 

(1) The 3 groups of pure plants difter 111 anatomic and histological 
values which cannot be demonstrated easily 

(2) All the F 2 hybrids are identical, since commencing with F 2 the 
differential factors are fused in the zygote (heterozygote) so as to const it ne 
a single new factor This is called “ blended or blending inheritance ’ . 
However it may be, the fact, independently„of the explanation of the causes, 
remains substantially the same the hybrids 26 X 27 are for practical pur¬ 
poses fixed 

After 4 years of comparative tests and control, type N° 38 was widely 
distributed to growers in 1916, and the results obtained confirm the expec¬ 
tations, this new tobacco may therefore be recommended for all parts of 
Wisconsin. 

Without differing too greatly from the best local varieties. No. 38 
is distinguished by the following characters — 

(1) Erect leaves, which makes it occupy less space and facilitates 
field work. 

(2} The leaves are almost uniform in size from the top to the bottom 
of the plant and they are broader than the leaves of Connecticut Havana. 

(3} Its leaves are larger than those of Connecticut Havana, and they 
are also more numerous (on the average 1 or 2 more per plant). 

(4) In yield it is 7 to 10 % better than the original variety. 

The following table, which sums up the data obtained and gives the 
averages of 8 years, enables a comparison to be made of the characters of 
Connecticut Havana {No. 33) and No. 26-27-28 (= 26 v 27), respectively. 



1 

( 

t 

l 

Number 

Of ! 

leaves j 

Size of tiie lea\es ji 

(Average of bottom, middle and top lea\ es) 

M 

Cength, inches Width, inches j 

Breadth 

index of 

leaf 

No. 26 ... . 

1 

1 

' * * * 1 

j 

14 3 j 

20 O 

“-3 ) 

565 

No. 27 ... . 

. . . . | 

180 

iS.O 

1 96 1 1 

53 6 

No. 38 . . 

... i 

16.0 ; 

I 9 .I 

! 106 li 

55 8 

No. 33 . . . 

* • • • ! 

15 s i! 

1! 

l8 2 

! 9.8 I; 

53-8 


The value of the new type is also shown by the rapid manner in which 
its cultivation has spread. It was estimated that xo oqo acres would be 
sown with it in 19x9 out of a total of 40 000 to 45 000 acres under tobacco 
in the State of Wisconsin. 
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37 - Vigorous Growth Compensating for Sterility in Hybrids of Species of Foxglove 

(Digitalis purpurea and D. luiea)* — blarixghem, l , m Couples rendus 
h VAcnUime des Sciences Vo! 169, No 10, pp 481-^.83 Pans, 8 Sept, 1919 
Crosses between species, which produce mixed sterile plants, often lead, 
by a sort of organic compensation, to the excessive development of roots, 
stems, leaves and flowers 

The author has studied, from this standpoint, the direct hybrid Dtgi - 
tabs pmpurea v D. luiea and the reciprocal hybrid D hrtea x D pmp u teo 
obtained 1:11909 from the same plants, taken alternately’ as male and fe¬ 
male parent, at the laboratory of plant physics at Meudon 

Owing to the absolute sterility of the ovaries and stamens of the hy¬ 
brids, the two crosses produced only a first generation consisting of 120 
plants, which exhibited seveial interesting peculiarities * — 

(1) The whole collection of hybrids, direct and reciprocal,^ remark¬ 
able for its homogeneity for the uniformity of growth of the individual 
plants Naudin's law regarding the uniformity of hybrids of the first 
generation is remarkably illustrated m this case. 

(2) Differences of origin, well shown m the opened flowers are not indi¬ 
cated by any striking peculiarity in the vegetative organs. As the differences 
bear only on the floral and deciduous organs, the law of equivalence of 
direct and reciprocal hybrids, enunciated by Naudin for a large number 
of fertile hybrids, is partially applicable to these sterile hybrids. 

(3) The hybrids of the species D purpurea and D luiea have giant 
and infantile characters The continual production of shoots in hybrid root 
stocks which spread m tufts enabling them to be rapidly multipled by divi¬ 
sion, and the almost indefinite production of flowers on the flowering stalks 
which do not die, but dry up m the August sun, are proofs that the tissues 
of hybrids remain! n an infantile state. The author has previously brought to 
notice a similar example {Specific value of various gioups of wheat [Ttikcttm] 

Memoir of the laboratory of Agricultural Biology at the Pasteur Institute, 

1014,'p, 44) m the almost sterile hybrid Tnticum monococcum x T durum t 
and has shown that the tissues in that case remained m an state characte¬ 
ristic of the infancy of one of the progenitors. 

{4) At the end of July, 1919, almost all the stalks developed in the 
hybrids showed well marked characters of fascies. 

To sum up, hybridisation between species of foxglove, which entails 
sterility, causes excessive growth of vegetative tissue -with all the charac¬ 
ters which belong to young well nourished organs, 

38 - Origin, Production and Value of the Seeds of Conifers. — piccioli, l (Professor agricultural 

of sylviculture, alpiculture, and technology, at the Royal Forestry Institute oi Flo- seeds 

reace), ia Extract from A nnali delR Istifuto superme forestale namnale , Vo! IV-V, 

PP 185, 190, fig bibliography. Florence, 1920, 

Monograph on the seeds of conifers containing the following chapters: 

Importance of heredity of mutations. — Effects of origin — Prohibition 
of exportation — Private, commercial, and State production — Import¬ 
ance of the choice of trees for the quality of seeds, — Periodicity of abun¬ 
dant seedings, and causes which determine them, — Collection of fruit. — 

JW-sa] 
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Extraction of seeds from their cones. — Sorting — Volume, weight and pro¬ 
duction, per unit of fruits and seeds. — Fertility, lasting power, and preser¬ 
vation of seeds — Frauds, and the utility of a control station — Morpho 
logical characters for recognising seeds. 

This last chapter, which contains numerous data, may be usefully 
referred to in the work of control of seeds 

The publication ends with a long bibliography. 

39 - Fumigation of Seeds by Means of Chioropicrm. — See No 68 of this Review, 


starch chops 40 - Experiments in the Cultivation of Various Kinds of Potatoes from the Canary 

Islands. — ROIS, D m Bulletin de h SoczeU XaUon^le d’acchmatahon dc France, 

Year I,XVII, No. Q, pp 273-280 2 5 gs Paris, Sept, 1919 

Results of experiments in the cultivation of potatoes from the 
Canary Isands announced by the author m a preceedmg article (i) 

A, Experiments in 1918 at the Paris Museum — Planting took 
place on May 10, in light soil, manured the preceedmg autumn, harvest 
on November 5. 

(1) “Papa palmera ”, 5 plants. Total crop* 51 tubers weighing 
altogether 3.528 kg. or on an average 720 gin. per plant, violet skin, 
yellow flesh, average quality fairly good 

(2) “ Papa blanca5 plants Total crop. 55 tubers = 1 406 kg, or 
281 gm , per plant, therefore a crop very inferior to that of the pre~ 
ceeding variety. Colour uniform yellowish-white, pale yellow flesh, fine 
starch, very good quality. 

(3) u Papanegra " 2 plants only, 2 tubers not having sprouted. Total 
crop * 11 tubers X 700 gm., that is 63 65 gm per tuber and 350 gm per 
plant. Shape irregular, colour violet pink, yellow flesh, no information 
regarding the quality 

The two other varieties, " Papa melona ” and “ Papa de Baya ”, 
were received too late to be planted {end of June, 1918). 

B Experiments in Algeria, Tunis and Morocco. — The results 
are not yet known It is interesting to note that the varieties of Canary 
Island potatoes are suited, if not to a tropical climate, at least to a 
subtropical one They would therefore be valuable if this suitability 
allowed of their cultivation in those colonies where European varieties 
do not succeed, or give only poor results. This can only be learnt by 
experiment. 

C. Experiments in 1919 at the Paris Museum — The “ Papa 
palmera ” variety has given a fairly high yield but its irregular shaped 
tuber, and its medium quality are fairly grave defects; it would only 
be really interesting if fresh trials, in a more favourable season, showed 
that it was a good cropper and if its quality was improved, by cultivation 
in a more suitable soil. The “ blanca ” variety produced fewer tubers, 
which were, however, much more regular and of good quality 

(1) See R $ Feb. 1929, No. 194. (Ed.) 

[*§"**] 
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41 - The Cultivation Of Cotton in Australia. — The Board or Tr?ds Jm f rml , Vol CIII, fibre crops 

1194, p 4S5 London, Oct 6, 1019. 

The possibility of permanently establishing the cotton-groping indus- 
tiy in Australia pill probably be thoroughly tested m the near future Ef¬ 
forts to establish the cotton-groping industry111 Queensland on a success¬ 
ful footing, however, have not hitherto met Pith much success 

There pas a brief period when, as a result of the American Civil War, 

Queensland exported.26 000 000 lb of ginned cotton, valued at £1 300 000, 
but by 1914 the area under cotton had shrunk to 214 acres, the yield to 35 230 
lb. of unginned cotton, and its value to £8Si 

Despite this discouragement the opinion is held that there are fep T , if 
any, difficulties in the way of extensive cotton groping 111 Australia, parti¬ 
cularly' in the province named and in the Northern Territory and Western 
Australia, pffiere both soil and climate appear excellently suitable. 

In reply to the assertion that the yield of cotton in Australia, as shown 
by^ statistics, indicated inferior conditions or methods, it has been stated 
that Queensland obtained a much larger yield per acre than can be 
obtained in the United States of America, and that natural conditions in 
Queensland would more than compensate for higher cost of labour than 
in other countries 

The Commomvealth Government has endeavoured to encourage the 
industry by offering a bounty of 10 per cent on the market value of cot¬ 
ton grown, and ginned in Anstralia, but only £21 had to be paid out in 
1914. The high prices reached m the cotton markets during the wnt led 
to extended cultivation, and the Queensland Department of Agriculture 
Ginnery received 166 000 lb of cotton in 1918, as compared with 9 500 lb 
in 1914 

The high cost of hand-picking seems to be the chief obstacle in the way 
of the industry's establishment on a large scale. This is partly" due to the 
higher pages paid in Australia than m the other cotton-growing countries, 
but it is thought that the difficulty could be overcome by'encouraging farm¬ 
ers to grew, say, not more than about xo acres of cotton, m addition to 
other crops, so that a family of four could easily pick the cotton without 
outside help Inexperience, and the lack of skilled pickers too, play a 
part m running up costs. The introduction of an efficient mechanical picker 
would help materially" towards putting the industfy on a successful foot¬ 
ing, though mechanical picking would necessarily be restricted to the 
varieties of cotton in which the calyx opens pide and the seeds are 
relatively loose. 

As regards quality that of Queensland cotton is stated to be very high 
The Commonwealth's imports of cotton piece-goods in 1913 exceeded 
£3 000 000 in value (duty 7 free from the United Kingdom, and 5 per cent, 
tanff from other countries) Australia has no cotton-manufacturing 
industries at present 

The Commonwealth Board of Trade does not consider present prospects 
of materially increasing cotton production very promising, and enquiries 
in the United States of America have led to the opinion that the discovery 

WIJ 
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of a mechanical picker for good crop cotton is unlikely, m view of the fact 
that selection by eye of the riper pods is a necessary factor* At the same 
time, Australia has its parallels as regards soil and climate in mam’ of the 
cotton-growing districts of the United States of America, and, under si¬ 
milar conditions, the same types of cotton (there are some 200 different 
varieties) could probably be cultivated successfully in many parts of 
Australia. 

The experts of the American Bureau of Plant Industry have advised 
the Board that before the cotton-growing industry can be successfully 
established 111 Australia, experiments will have to be made in exactly the 
same way as has been done with wheat growing and wool production. 

42 - Cotton in the French Settlements of Oceania. — Bulletin de VOfftce colonial. 
Year XII, Xo 135, pp 190 191, Melun, 1919 

Owing to the scarcity and dearness of labour, the cultivation of the cot¬ 
ton plant is being more and more abandoned in the French settlements in 
Oceania ; and production has continually decreased during the last ten 
years as is shown by the figures below, regarding exportation from 1910 
to 1917. 


Year 

Weight 

Value 

Year 

Weight 

Value 

1910 . . . 

78 276 kg 

97 599 ft. 

191 j 

17 320 kg 

2S 673 fr. 

mu . . 

^7 536 

42 047 

19^5 

S 4S5 

11 115 

1912 

3 i 977 

55 5S6 

1916 

10 565 

1 8 522 

i 9*3 - 

26 700 

46 104 

1917 

4 112 

iS 224 


43 - Fibre Plants and Products, and Textiles of Indo-China: Cotton Plant.— crevost, 

Ch. and I /emar Hs, Ch , in Bulletin economtque de VIndocJnne, Year XXX. New Ser, No 136, 

PP 3 plates, 1 Jig Hanoi-Halpbong, May-Juue, 1919 

This article is the continuation of the first volume of the Catalogue des 
Prod nits de V Indochme by the same authors (1) and will form the 1st part 
of the 2nd volume of that publication 

In the Flore generate de V Indochme, M Gagnepain notes 4 species of 
cotton-plant, distributed in the native crops of the different countries of 
the Union; — 

(1) Gossvpiimi indicium Tamk , grown in Tonkin, and Cochin-China ; 
short staple, very adherent to the seed. 

(2) G arboreism Tin , grown in Siam and Cambodia. 

( 3 ) G. hirsutism Tin., cultivated in CochinChina and probably also 
in Cambodia; fibre very adherent to the seeds, rarely longer than 25 to 
27 mm., of excellent quality. 

(4) G. viit folium Tamk, with the varieties acuminatum and iricuspi- * 
datum, cultivated in Cochin-China, in Cambodia and Taos., cotton slightly 
adherent, of excellent qu alit y. 

Attempts to introduce foreign varieties (American, Egyptian) have only 
given poor results. It is thus easier and more profitable to improve local 
kinds which have been tried for a long time. Cambodian cottons are parti- 

M Catafogm des ProduUs de VXndochtne, Vol. I, Produtis ahmeniaires et Plantes fourra- 
$irm t hf Cm Cnsvosr and Ch. XmuMtik, Impnmerie d’Extt^me-Oiient, Hanoi, Tonkin {Ed). 
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cularly esteemed in Japan The communication made on this subject, at 
the Colonial Agricultural Congress at Pans, in 1918, by M. Martin de Fea- 
cofrt, head of the agricultural and commercial services of Cambodia, 
showed the efficiency of the method (1). 

The valley of the Mekong offers many sites and lands, which are suit¬ 
able to a profitable cultivation of cotton The mountainous lands of 
Tonkin and the plains of Thannk-hoa, where, however, this textile has been 
produced on a large scale from time immemonal, are doubt less less fa¬ 
vourable, but it is certain that the irrigation undertaken by the " Services 
d'hydrauhque agncole ”, in the provinces of Thannh-hoa and elsewhere (2) 
will favour a crop, contrived so as to obtain maturity 111 the dry season. 

The growth of the plant requiies, from planting to harvest, 4 to 6 
months, according to locality It is theiefore possible, at least for countries 
with a tegular dry season, to find a favourable time for sowing Fertility, 
and especially a suitable proportion of humus, are very frequently lacking 
111 the soils which the Annamites devote to the cotton plant Experimen¬ 
tal cultivation lias shown that " sideration ” allows of a rapid improve¬ 
ment, in a soil reputed unsuitable to that crop., and of bringing it to 
bear fine crops Preference should be given to leguminous plants such 
as the soya bean, mungo pea, “ voehms ”, and more especially, the 
” Tonkin bean ” Many other native leguminous shrubs are available to 
planters. 

There is much to be done to increase the yield of the cotton plant in 
Indo-Cliina 

While in India the annual production of similar varieties may reach 
165 kg. of cotton per ha. it averages 123 kg at Thanh-hoa, in Cambodia 
it does not exceed 125 kg. in alluvial soils, but recent cultivation in red 
soils in the Kratie, district with selected seed, gave 21S kg. per ha. 

In Cambodia, trials undertaken by M. Martin- de Feacourt are most * 
interesting Giving up inundated land, he turned his attention to high land, 
where he has obtained excellent results, by altering the sowing season, so 
that the cotton plants reach maturity in the dry season. 

Commercial examination has graded these cottons above similar kinds 
from Africa, comparing them to Good Middling American 28-29 mm « 

Taos cottons sometimes, have an unusually long staple, unfortunately 
this country is not yet open to colonisation, for lack of suitable means of 
communication. 

In Tonkin the cultivation of the cotton plant is of slight importance. 
In mountainous districts the variety “ Bong-ro ” has a remarkably long 
staple. 

In Annarn, the cotton plant is scattered over the whole country, 
without be ; ng anywhere cultivated on a large scale. 

{1) See R , Dec. 191S No. 1555. (£<*.) 

{2) As regards agricultural irrigation in Indo-China see (1) Uhydrauhque agncole m 
Indoc&we b\ I*. Cosxantw, Paris, Congress of Colonial Agriculture, 1018, Hanoi Series, No 15, 
Hanoi 1918 {2} Travaux secondcnres d'hvdmuhque agncole en CochtncJnne by J. Robust, 
Pans, Congress of Colonial Agriculture, 19x8, Saigon Series, 1918. {Ed,) 

m 
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In Cochin-China it is only in the province of Baria that regular cultiva¬ 
tion of cotton is found 

The introduction of hand-ginning machines among the natives has 
not been crowned with success Of the different machines tried, M Mag ex 
considers that the Macarthy roller and knife system, subject to some 
improvements, meets the needs of In do-China best , up to date only Cam¬ 
bodia has made important exports Before the war, from 1549 tons exported 
m 191X the export had increased to 10 085 tons m 1913 

The cotton question in the Far East being of particular importance at 
the moment, the authors rightly flunk that Xndo-Chma should not let 
itself be beaten by its rivals. 

44 - Cotton Production in Asiatic Russia — Bulletin de v Office colonial, Yeai xii, 

Nos. 138- 135, pp 455-4.56. Pans- 3 Xeltm, June-July, 1919 

In 1912, 535 000 ha had been planted under cotton m Russian Turkis- 
tan and Transcaucasia , they 3'ielded about 440 0001 In 1017, the area 
planted had fallen to 337 000 ha, a decrease of 37 % In 1918, cotton 
plantations had again to give place to cereals in consequence of the 
stoppage of all importation of wheat, and fear of famine It is, therefore, 
probable that the cotton fields were still less in area than those of 1917, 
winch had not yielded 275 000 t. 

Deducting the amount required for the manufacture of local cotton 
goods, this last figure leaves only 190 000 t for home spuming and weaving, 
including that of Russia m Europe In normal times, the Russian spinning 
mills absorbed the normal production of the Asiatic colonies, and impor¬ 
ted, X78 000 t. of American, Egyptian, and Persian cotton as well 

45 - Cotton Cultivation in the Belgian Congo. — Ballon, X\, xa Bulletin de VAssociation 

des Pltinfcars de caoutchouc. , Vol. VI, No. S, pp 12-13 Antwerp, Aug , 19x9. 

From the beginning of its foundation, the Congo State thought of de¬ 
veloping cotton cultivation in is territories But the experiments tried m 
Tower and Upper Congo were unfavourable Experiments were under¬ 
taken in 1915, by M. Fisher, in the eastern province at Xyanwe farm 
(Manieina), where the State owns 500 head of cattle, and has at disposal a 
considerable extent of light land, apparently very suitable for the crop. 
The climate of Maniema is more uniform and the rainfall is greater 
than in the Tower Congo, labour is more abundant and better there 
Experiments showed that the soil and climate of this region were very 
suitable for cotton cultivation. 

Two varieties “ Triumph 0 and “ Simpkins ”, short staple American 
cottons, called ” Upland ”, were found to be very suitable to the climate 
and soil of that region 

MM. Fisher and Bt ommaerx induced the natives to cultivate cotton, 
and they showed themselves well satisfied with the sum of money brought 
in by the small areas cultivated, which had given them practically no 
trouble. 

The first Maniema Cottons reached the Liverpool market in 1916, and 
were in good demand. They were graded with Middling American. 
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Cultivation has processed m a remarkable manner, the area plantde 
by the natives increased trom ^5 ha m 1916 tc 500 La in 1917, rooo in 
1918, and, apparentlv, about 1500 m 1919 

Othei experiments were made after 1916, with success, 111 the two dis¬ 
tricts of Sankurn and Kasai, and for 1919, on a cultivated area of 1500 ha., 
a production of 600 to 700 metric tons of cotton may be expected 

Two ginning plants were bought m the United States m 1918 
' A third promising region for cotton is found in the north of the 
colony 111 the Uele districts and experiments will be attempted there 
before long 

46 - Yield Of Sisal. — I Watkins, 111 Ttopic^l Luc, Vol XV, No 3, pp 3 5.-35 London, 
March, 1919 — II Bulletin economiuiie dt l Indocb tie, Teai XII, X S , No 136, p 489 
Ilanoi-Haipliong, May-June, 1919 

I — Experiments made with the object of improving the production 
of sisal by manuring and especially by returning to the soil the 14 bagasse ** 
or pulp remaining after the extraction of the fibre (1) 

With regard to the yield in dry fibre, the author states that in Yucatan 
the yield is commonly about 50 lb. per 1000 leaves. With certain selected 
leaves the yield may be as high as 100 lb. More frequently from plants 
of 5 to 7 years old, the most productive age, 75 lb per 1000 leaves and half 
a ton to the acre are obtained It is hoped, with improved machinery", to 
extract a minimum of 7 to 8 % of fibre from the leaves instead cf the usual 
minimum of 4 to 5 %. 

The authoj himself has found in the Caicos islands, situated to the 
south of the Bahafnas and east of Cuba, that the average yield of dry fibre 
would not exceed 30 lb. to 40 lb. per 1000 leaves, the percentage would be 
4%, the yield per acre, with 1500 plants, would vary from 675 lb. to 
900 lb. per annum 

These calculations are based on the fact that each plant produces, 
during its life time, about 15 leaves a year 

According to the author, the average number of leaves which each 
plant can yield annually without injury would be : — I st cutting, 30 to 40 
leaves, 2 nd cutting, 10 to 15 ; 3 rd cutting, 7 to 10. 

II. — The article dealt with above is summarised and discussed in the 
Bulletin Rconomique de Vlndochme 

The percentage yield of fibre of green leaves is ordinarily 4 to 5 % The 
difference between this percentage and the 7 to 8 % spoken of by Mr Watkins 
seems too great, considering the small proportion of fibre which remains in 
the waste. 

Some 15 leaves annually per plant seems hypothetical and difficult 
to realise, since the life of the agave varies between 7 and 25 years according 
to locality, the variety grown and the method of cutting* A yield of 30 to 
40 leaves for the first cutting is likely to injure the plant. 

{1) For utilisation of sisal refuse otherwise than as manure (in particular the production 
of alcohol), see R , August, 1918, No 904. ( 2 & 2 .) 


[ 45 - 4 *] 



42 


PLANTS YIELDING GILS 


PLANTS 

YIELDING GELS* 
DYES, 

TANNINS, ETC 


47 - Cultural Experiments with Textile and Oil-bearing Plants in Sjaelland, Den¬ 
mark, — Jacobsen, A P , 112 BcsJiun* cm Lardholotertn^arnet, Wnl^ohJ ul tor 
Planted ten poa Sjaelland , 191S pp 5 3-544 Copenhagen, 1919 

Results of a senes of cultural experiments, made with white mustard, 
sunflower, flax, and hemp, in Sjaelland fDenmark), m 1918 

White mustard Quantity op seed* — Conipaiative experiments 
with 4-8-12 kg per ha. With an increasing quantity of seed sown, the yield 
was also increased, and gave respectively 1031-1218-1312 kg per ha Ma¬ 
nuring per ha * — 100 kg of supei phosphate and 100 kg of 20 % potash 
salt. Sowing May 22 , harvest October 9. 

Sunflower . Time of Sowing — By sowing on April 14, May 1 and 8, 
1700-1650-626 kg of seed per ha ueie obtained respectively, eailv sowing 
is therefore adi isecl 

Flax Time of Sowing . Sowing was done on the April 25, May 8 
and 23 . reaping took place on August 6 and 16, and on September 2, with 
the following results — 

1st sowing 1475 ksr GJt seeds 3225 kg of staik 900 kg waste 

*nd sowing 1225 - ’5 ') 3175 * « * 900 » » 

3rd sowing 1175 » » * 3650 » \> > 925 i w 

The first sowing gave the finest fibie, the 2nd slightly infenor results, 
lastly the 3rd yielded plently of fibre but of a shghtly coarser quality. The 
later the sowing the smaller the yield of seed 

Hemp. Time of Sowing : By sowing on April 30, 140 kg. of seed to 
the ha., 16800 kg of stalks per ha were obtained, on the other hand, 
sowing later, on May 14, scarcely half that quantity, 8360 kg. was ob¬ 
tained 


4 S - Cultivation of Flax for the Manufacture of Linseed Oil in the United Kingdom, — 

Vargas Eyre and Morrell, R. S., in The Journal of the Board of Agriculture , v. XXVI, 
X 0 4, p 420-428 London, July 1919 

The British Flax and Hemps Grower's Society, I/td has undertaken a 
series of investigations on the cultivation of flax for production of seed 
and its utilisation from technical and economic standpoints in view of the 
shortage of fats during the last few yearas 

Several varieties of indigenous and imported linseed was in the first 
place experimented with at Wye College Table I shows the comparative 
values of the different types of linseed investigated. 


Table I. •— Comparative values of types of linseed investigated . 


Type of seed 

1 

Seed 

| Yield per acre 

! | 

Percentage of oil 

Oil per acre 


’ cwt. 

lb. 

« 1 

cwt 

Moroccan . .. 

• 12 

25 

42.9 . | 

5 25 

Dtttcfc. 

II 

86 , 

377 

4-43 

La Plata . . 

. 14 

70 

! 428 j 

626 

Steppe ... 

13 

53 

| 415 1 

5 <#> 

Baltic.. 

j__ 

28 

! 34 0*035 s , 

2.18 
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The linseed obtained compares favourably with imported linseed, in 
size oi seed and in oil content English grown linseed is absolute^ superior 
to imported linseed, as will be seen m Table II 


Table II. — Compilative values of imported linseed and English linseed 


Feed of “La Plata” imported m 1913 . 

English grown linseed raided from the above\ 
imported sample on 4 different farms . . 


Weight of 1000 seeds ' Oil content per cent 


gm j 

6 10S 3S 45 

8 S40 v 42 So 

9 204 ' 39 69 

7712 i 3772 

8 744 \ 41-35 


Similar results to those in Table II were obtained in 1914 and 19x5 
on experimental plots in various places m England, in 1916 on 9 farms 
which grew “ La Plata ” linseed on a large scale, the results given in 
Table II were confirmed, as is shown in Table III. 


Table III. — Comparative values of imported linseed and Enghsk linseed 


Weight of icoo seeds 1 Oil content per cent 


Seed of “ La Plata ” imported in 1916 . . . 1 


English grown linseed obtained in quantity ] 
from the above imported seed on 9 farms 


gm 


64210 j 

38 8 

7 1602 

41-5 

8 5324 1 

40-5 

8 1771 1 

39 7 

7,62 72 J 

42.1 

S 2201 

42.4 

7 9630 J 

41-3 

7-i°55 f 

39*4 

7-7637 ( 

39-7 

8 3570 

39*8 


Further, cultivation experiments with “ La Plata ” seed made 
from 19x2 to 1915 have shown that the high yield of oil of this variety 
in England is constant and does not decrease in successive generations 
as is shown in the following diagram relating to the oil content of linseed 
grown in successive crops at Wye, in Kent and at Thakeham, in Sussex 
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La Plata ” Seed 
Imported in 1912 


38.^5 "n 

Wye 1914 

'391 % 

1 1 

Tliakeham 1915 Thakeham 1915 Thakeham 1915 


W ye 1913 
42 82 % 

Wye 1914 
41 $4 % 


42 4 % ^ 41.2 ° 0 42 3 % 

These results prove that the value of English linseed as a source of 
oil is very high If all the oil is expressed, a yield of 50 to 70 gallons of 
oil per acre may be expected, or, if the linseed is pressed to form a standard 
cake, a yield of 35 to 45 gallons on the basis of an average oil content 
of 40 % 


Table IV. — Comparative yield m oil according to the method of pressing . 


Yield 

when totally expressed 

Yield 

under pressure leaving ro % of oil m the cake 

Cwt of seed per acre 

1 Gallons of oil per acre 

: 

Cwt of seed per acie 

Gallons of oil pei acre 

IO 

48 

10 

3 «> 

15 

72 

15 

54 

20 

96 

20 

72 


I11 view of the scarcity of oil the authors advise total expression 
and the addition to the cake of a less valuable oil or fat for cattle food 
Regarding the importance of the cultivation of linseed in the rotation 
or in crops combinations, the authors instance the heavy crops of wheat 
obtained following linseed on clay soil and on newly ploughed pasture 
land, and conclude theiefrom that the cultivation of this industrial crop 
can indirectly render remarkable service to English agriculture. 

Regarding the cost of cultivation, the data collected by the above- 
mentioned Society indicate that, m a large number of cases, the average 
cost is £8 xo s . per acre ; in any case the figure should not exceed £10 
per acre. 

At the present price of £45 per ton, the average gross return per acre 
would be £33.15 s>, without taking account of the straw or the chaff. The 

m 
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yield of straw varies from 9 to 21 cwt pei acre accoidmg to the fertility 
of the soil, its tilling and its manuring The present price of the straw in 
bales is from £4 to £5 per ton There is, m addition, about 7 *4 cwt of 
chaff per acre selling at £5 per ton The straw and chad thus and £5 per 
acre to the gross return, brings the total up to £39 per acre. 

The commercial value op the linseed oil produced — The 
examination of the oil produced during the experiments has extended over 
the crops of 3 years a small quantity m 1915, half a ton in X916 and 3 
tons in 1917 The properties of these oils are similar to those of superior- 
quality Baltic oils 

If the quality of the seed is maintained, linseed oil made from English 
—grown seed will always fetch the highest market rate The superiority 
of the quality will easily out-weigh the disadvantage arising from the 
higher cost of production The characteristic properties of Baltic linseed 
oil causes it to be m special demand with makers of high grade paints and 
oil colours The high quality of the product examined warrants the pre¬ 
diction that English manufactures will be independent of linseed oil from 
Russia. The cake produced for cattle food is equal to the best at present 
on the market 

Conclusion —England is in a position to produce a considerable 
quantity of linseed oil of superior quality. 

49 - On the Utilisation of “ Sump ” (Balanites aegypti&ca Bel), — ammanh 
Path, in U Agronomie Colonial* , Bulletin mensuel du Jar dm Colonial , NewSer , Year IV, 
No. 16, pp 45-45 Pans, Sept -Oct, 1919 

Balamtes aegyfiiiaca, a tree 16 to 20 ft in height, grows in a certain 
number of semi-desert regions of tropical North Africa, as well as in India 
and Burma. It is fairly widespread in Senegal, where it is called by the 
name of “ sump 99 (in Onolof language). Its usual habitat is always far 
from land constantly submerged by water ; it forms woods, whose density 
varies from 30 to 50 trees per hectare. 

The tree is very hardy and coppices well, it bears green branches, 
covered with long green spines. 

The wood of “ sump ” bums almost without smoke, and is used as 
fuel. It is also used for making various utensils (mortars, pestles, handles 
of tools, etc) 

In the region of the Senegal river flowering commences in May - June ; 
the fruits, formed in J uly, are ripe in September-October, but can still be 
gathered from December to February Externally, they have a slight re¬ 
semblance to the date Their sweet deep red pulp is eaten by man and 
animals; macerated m water, it gives a refreshing and slightly acidulated 
drink. The natives extract edible oil from the kernel, from which they 
also sometimes make soap. 

As it is possible, beyond the needs of the natives, to procure 5000 to 
6000 tons of “ sump ” fruit per year from Senegal, the government of this 
colony has made an inquiry as to the possible industrial value of this raw 
material. 


[ 48 - 49 ) „ 
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The writer gives a complete analysis of the fruit The kernel con¬ 
tains 41.80 % of fats, which is a very interesting proportion. But if the 
whole fruit is taken into account, the proportion of oil falls to 3 68 %, and, 
m proportion to the stone, not more than 7 63 % It is therefore abso¬ 
lutely impossible to think of transporting the fruits or even the stones of 
“ sump ”, in order to treat them in Europe The kernel alone might pay 
for its carriage, but it is difficult to extract it from its hard and elastic 
covering. Besides, the kernel breaks and crushes easily and would require 
for this'reason, special precautions m packing. 

The pulp can produce 9.7 to 10 8 cc , of alcohol per too , the value of 
the alcohol would not be sufficient to be worth exporting the whole fruit. 

The fruit of “ sump ” at present, therefore, have no interest, except for 
local needs in regions where the tree grows wild, and where it could be 
worked m a very extensive manner by the natives. 

50 - Notes on the Cultivation and Working of Hevea in Cochin-China (1). — 

Girard, E (Admimstrateur-delegue des Plantations de Suzannah et Att-Edc, Presi¬ 
dent p. i. du Syndicat des Hauteurs de Caoutchouc de l’lndoehine), in Bulletin Agncole 

de VInshtut Scientifique de Saigon, Year I, No, 10, pp 289-299 Saigon, Oct, 1919. 

General remarks. — The author recalls that in previous notes (2), 
he endeavoured to show the great advantage of intensive cultivation of 
Hevea with ploughing and manuring of the plantations, the importance of 
the task of the tappers and the relation of that task to the spacing of the 
trees, the different advantages of wide spaced plantations — advantages 
which he recommended at the time when he applied the system over very 
large areas; from 200 trees per ha in his plantations of 1909,1910 and 1911, 
passing to 100 in 1913, and, in 1915, he made very wide spaced planta¬ 
tion with cofee cultivated between the trees, 30 Hevea trees per ha planted 
18 X 18 metres (2). 

The note under review is intended to persuade planters to adopt 
indispensable modifications in their methods of working or, at least, to 
commence at once experiments on the lines indicated* 

Working. — It is generally admitted that the girths of Hevea trunks 
at 1 m. fiom the ground ought, under good conditions, to increase by 
10 cm. per year, and apparently it is still held that the trees can be 
usefully tapped at the arbitrarily fixed size and age of 40-50 cm. girths 
and 5 years This increase in girth varies generally from 2 or 3 cm. to 
20 cm., according to age, spacing and many other factors which influence 
the growth. 

It is, however, evident that the profit from tapping, always va¬ 
riable, is bound by various factors, components of the cost price of 
rubber; — market price of rubber; freight; production, taking into 
account the using up of the bark, for all production obtained by means 

(1) Tins paper forms the seventh part of the general article on Hevea in In&o-Chtm, 
published m this Review, Feb. 1919, No, 205, p. 183 {Ed) 

(2) For these questions, especially those of spacing and growing crops between the trees 
see R. Feb, 1919, No. 205, II and VI, (Ed,) 
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of excessive tapping can only be reckoned to the extent to which it 
compensates for all the consequences of that abnormal using up of the 
bark, capital invested, m relation to the possibilities of jnrofit calculated 
after liberally providing for the amortisation of the plantations 

The importance of some of these factors is so great that the writer 
enlarges on certain points 

Relation between the production op rubber and the des¬ 
truction op the barx -— The yield of rubber is directly influenced by 
the extent, frequency, and depth of tapping But the surface of bark 
which can be worked in practice and its power of renewal are limited, 
while the power of elaborating latex is limited. The yield ought therefore 
to be kept within limits corresponding with normal tapping, so as to 
allow complete renewal of the bark and the preservation of the tree in 
full vigour It would therefore be logical, when intensive tapping is 
practised, to deduct fully the amount of the enormous damage which 
results from the production obtained to the detriment of the capital 
represented by the trees thus rapidly exhausted. 

Instructions por estimating the exhaustion due to intensive 
tapping — Mistakes have been often made regarding the time required 
for renewing the bark (i). 

The time required for the regrowth of the bark cut away is very va¬ 
riable and is longer when tapping has been intensive and was commenced 
when the trees were young. The fertility of the soil, spacing of the trees 
and care taken m cultivation, manuring, as well as correcting accidental 
deformations have, on the other hand, alwa3 T s helped and hastened renewal. 
Furthermore, the author thinks that it is certain that when the bark 
is cut away carefully and to a moderate extent, especially in the depth of 
the cut, it can reconstitute itself integrally in thickness, even on trees which 
are tapped daily. This result was obtained m 7 years m a plantation on 
fertile soil on trees that were well cared for, manuied twice during that 
period and completely tapped on 1 '5 of “the girth in the following pro¬ 
portions . •— On 3 notches one above the other during the first two years ; 
on 2 notches one above the other and on a single notch during the 5 fol¬ 
lowing years. 

The author's experiments have shown that, for daily tapping, not 
deep and well done, with 2 notches on x 5 of the girth, the average time 
required for complete renewal of the bark was 7 years, 011 fertile cultivated 
soil But the author has noticed a more rapid renewal during the early 
years on trees tapped with one notch on X J 5 of the girth for 160 to 170 days 
only in the year, than indicated above for trees tapped every day. Other 

(x) It is usual in plantations, with all systems of tapping, to calculate the space between 
the outs so that the same part is not cut a second time witlun 3 years in young trees and 
4 years m older trees. 

Tapping, as practised in plantations, is particularly well described m La Culture de 
UHev&a, Manuel du Planteur, by Dr. P. J, 8. Cramer, translated from the Dutch and with 
a preface by Dr. E. be Wilpeman, i vol. pp. 233, 40 fig., 8, H de Bussy, Rolan 60/63, Am¬ 
sterdam, and A. Challamel, 1% Rue Jacob, Paris, *9x1. ( Ed ,) 
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Hevea trees tapped from no to 120 days in the year, with alternate 
periods of tapping and rest, have shown a still more active renewal of the 
bark during the first year of the experiment (now in progress). 

If the Hevea trees are rationally worked, but only on that condition, 
it should be possible to tap them for many years, working always on bark 
of full thickness and with entirely renewed latex vessels 

Influence of tapping on the duration of Hevea trees — It 
would be unwise to fix a duration of tapping applicable m all cases, which 
evidently cannot be identical. But it is possible to lay down the principle 
that the more intensive the tapping the shorter will be the period of suc¬ 
cessful working of a plantation {it being, of course, understood that the 
tapping, whether modeiate or intensive, is always practised m such a 
way as to avoid wounds and leaving beneath the bark cut away a sufficient 
thickness, at leat r mm , to assure good renewal. J 

The economy of bark realised by working moderately is fortunately 
complementary to that which is realised by avoiding the tapping of young 
immature trees which scarcely pays even if it does not cost more than it 
produces 

Too deep tapping, especially in a dry season, causes the partial drying 
up of the remaining laiieiferous vessels, which are insufficiently protected, 
from which, as the result of cracks caused by the growth of the trunk, 
arise brown streaks sometimes assumed to be a fungous disease They 
also cause swellings on the trees, with nodules on the tapped surface, 
which many planters assume are infections due to the tapping knife 
(whence the common expressions, nodular canker, and streaked canker, etc.) 

Almost all deformations which check the circulation of latex and lead 
to drying, followed by destruction of the bark, can be avoided by careful 
and moderate tapping. From an economic standpoint, with intensive 
working, which requires a rapid amortization, plantations should be ta¬ 
ken at their actual value at the time when tapping commences to <c use 
them up ” while there is every advantage in making them last and 
preserving them in full vigour 

All plantations in w T hich trees interfere with each other before they 
have reached a state of development corresponding to a really remuneia- 
tive tapping, should be rapidly thinned 

Plantations tapped late and moderately, yield much more rubber per 
ha during the early years of working, than those where highly intensive 
methods are commenced at an earlier age and before the trees are 
completely developed. In the former case a sustained higher annual 
yield would be obtained and most probably the quality of the rubber 
would be better. At least, in similar conditions, the older the plantations 
are and the more vigorous and sound the bark of the trees, the higher will 
be their yield. For the last 10 years of the author's experiments the 
difference in the yield of trees tapped later and sparingly, taking an 
equal tapping period, may amount to over 1000 kg of rubber per ha. 

Basing his calculations on investigations made on trees of equal age, 
tapped after an interval of 2 years, the author found, taking rubber at 5 fr, 

im 
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per kg. a difference, corresponding with the increased production noted, 
of 4000 fr per ha for a period of 10 years, or 450 fr per ha. per year m favour 
of the Hevea trees on which tapping began at 8 years instead of 6. 

The author recommends, whenever remunerative conditions of work¬ 
ing are realised, the tapping of trees with a density of 200 to the ha at the 
age of 7 or 8 years, rvith a minimum girth of 60 cm and an aveiage girth 
of 70 to 75 cm at 1 m from the ground 

The duration of profitable working, so often reduced to a few years in 
the case of the usual intensive tapping, could be prolonged considerably 
in the case of later and more moderate tapping, for the Hevea tree kept 
in a vigorous state can live very long, 100 years or more according to ob¬ 
servations made in’ the Amazon forests 

Choice of a tapping method — The method of tapping Hevea trees, 
like the fixing of the time for commencing working, should correspond with 
technical and financial conditions which should not be lost sight of The 
author, a prion, negatives intensive tapping as its disadvantages are too 
gieat. The examination of the latex — a subject previously dealt with 
by M Verntft m 1905 m his paper “ L’Hevea brasihensis " (No 44 of 
the j Bulletin econonaque de VIndochive) — should enable all planters to 
know that multiple tappings are excessive, as are all those which involve 
more than 1 '5 of the girth of the tree in a single notch, if they are made 
daily 

The percentage of dry rubber in the latex of normal Hevea trees, which 
is 50 % or more when tapping is commenced — both m young and old 
trees — may decrease to 25 % in the case of intensive tapping. This 
weakening of the strength of the latex is proportional to the extent and 
frequency of tapping and is the cause of most of the bark diseases , the 
author is convinced that this state of the latex precedes total exhaustion 
of the trees Furthermore, the author is certain that the great complaint 
of want of uniformity in the quality, wrth which plantation rubbei is just¬ 
ly charged, arises from the great variation m the strength of the latex 
treated, variations which must entail other modifications of very great 
importance m the value of the product The quality of Para rubber de¬ 
pends much more on the method of tapping, reduced to 2 months a year 
at most for each tree and yielding, owing to this moderation, a complete 
latex, than to the coagulation method whose chief advantage lies in the 
total preservation of the constituent elements of the latex, coagulated 
much more by evaporation by heating than by contact with the smoke. 
A 1 these conditions which, according to the author, give Para rubber its 
superior quality, may henceforth be easily realised m plantations (i) 

The argument of quality is added to those dealt with above in favour 
of moderate tapping whose practical form, ideal from all standpoints, is 
alternation , which the author, will deal with specially m detail in a forth- 

(i) From the industrial standpoint, for obtaining a plantation rubber of uniform character 
comparable with Para, an interesting process has been recorded, the process of Maude and 
Crosse, See R , March 1919, No. 368, {Ed ) 
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coming paper. Meanwhile he advises fortnightly or monthly alternation, 
the latter especially. 

(1) Fortnightly alternation —Two groups of trees per tapper, tapped 
and resting alternately for 15 consecutive days, a single notch on % of 
the girth on a band 60 cm wide lasting 2 years. If this bark is cut away 
too soon take go cm. for 3 years 

(2) Monthly alternation —Has the advantage of allowing Sunday 
rest with a yield equal to that of fortnightly alternation. This equality of 
yield in fewer days tapping — about 25 or 26 days out of 60 with monthly 
alternation, instead of 3 out of 60 with fortnightly alternation — is 
explained by the suppression of one of the tapping turns which causes a 
decrease in the yield during several days Tins slowing of the flow of la¬ 
tex is due, in part, to its thickening and to the acidity of the healed bark. 

The trees are tapped every day, except Sundays, for a month, and 
then completely rested for a month As in the case of fortnightly alter¬ 
nation, the tapper looks after 2 groups of trees 

By giving the trees a rest of 1, 2 or sometimes 3 months according to 
the weather and the condition of the soil, when* the leaves are being 
renewed, in addition to the periodical suspension rest of alternation and 
to stoppages caused by morning ram (2), tapping is reduced — (1) to 105 
clevs m the case of 3 months rest, with about 13 wet days , (2) to 135 
days if the period of rest is only one month with a similar number of 
wet days 

The author thinks that the strenght of the latex should never be 
allowed to fall below 35 %, if the bark is to be renewed properly and the 
trees are to remain vigorous. Ten kg of pure latex should therefore 
yield at least 3.500 kg. of dry rubber at the end of the selected period of 
alternation. Perhaps it would be advantageous for uniformity of the 
quality of the rubber not to reach so low a limit Possibly, on the other 
hand, it would be advantageous for the yield, without causing much 
damage, if the strength was as low as 32 or 33 % But it is dangerous 
for the health of the trees and bad for the quality of the rubber to let the 
strength go, even temporarily, as low as 30 %. Below this percentage 
diseases ox signs of decay appear Above 45 % the flow of latex is too 
slow to allow ot a sufficient yield. 

Testing the strength or latex on plantations — Weigh a fair 
amount of latex, say 10 kg, quite pure, taken from any part of the lot to 
be tested. Coagulate this amount separately, by the method used on the 
plantation, weigh the rubber as it comes from the “ mangle ” so as to 

(2) It is well known that tapping should be done before noon — for, during the afternoon 
the trees transpire freely and the latex does not flow well — and is not practicable on days 
when heavy rain falls in the morning, because the rain water running down the trunk would 
wash away the latex The latex flows best when tapping is done after night ram, but it is then 
very thin A well distributed rainfall throughout the year is one of the characteristics of 
the climate of the IMCalay peninsula; wet mornings are not very important in the Malay peninsula 
but they maybe so in other regions (Ceylon, Indo-Chma, etc.). Dt Cramejr’S work, previously 
referred to, may usefully be consulted on this subject. (Ed). 
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get a approximate result. After complete drying the weight gives the 
yield m dry rubber. When the latex brought m to the factory is 
uniformly pure, this test made ever}" day for all groups of trees — the 
number of groups should not be too great — should enable all essential 
points in the tapping to be controlled and a uniform product, in as large a 
quantity as possible without causing abnormal exhaustion in the trees, to 
be obtained This result may be obtained while making considerable 
reduction in the present expenses of working by intensive tapping 

51 - Camphor ill Formosa. — Bulletin econonnqve de Vlndochme, Year XNII, New Ser, 

No 136, p 491 Hanoi-Haiphong, Hav-June, 1919 

The quantity of camphor coming from Formosa and exported during 
the year 1918 was 2 179 558 km (1 307 735 kg J representing a value of 
2 942 on yen (7 599 214 fr at par) Compared with 1917 there was a de¬ 
crease of 724 431 km (434 639 kg) and 1 686 266 yen (4 356 545 fr). The 
cause of this decrease was the development of the celluloid industry 
in Japan, which uses a great part of this product. 

In 1918,1 658 177 km (994 906 kg) worth 1 757 120 yen (4538 641 fr.) 
sent to Japan an excess of 405 455 km (243 273 kg) and 743 830 yen 
(1 921 339 fr) over 19x7. 

The consignments of camphor oil to Japan increased to 2 902 134 km 
(1 741 280 kg) worth 1 332 869 yen (3 442 801 fr ) a decrease of 1080 694 
kin (648 416 kg.) and 513 976 yen (1 327 605 fr) on the preceedmg year. 

52 - Varieties of Sugar Cane in Porto Rico. — Earle, e s (Agronomist, insular Expen- sugar crops 

raent Station), m The Journal of the Department of AgucuUme and Labour of Porto Rico f 
VoLIII, No 2, pp. 15-23, bibliography ot g publications Porto Rico, April, igig. 

The question of sugar cane varieties has attracted much attention for 
many years and is clearly of great importance to the planter. The number 
of existing varieties is very great and increases every year. There is volu¬ 
minous scientific literatme on the subject, so the planter has plenty of 
material from which to choose , but in most regions there is a serious want 
of information regarding the selection of varieties to suit local conditions. 

A few investigators, particularly BovEel in Barbadoes and Harrison in 
Demerara (British Guiana), have made most interesting investigations on* 
this subject This work has been continued over a long series of years and 
is still being done ; it has sewed to increase very greatly the average yield 
of sugar cane Unfortunately it cannot be assumed that the results ob¬ 
tained are universally applicable. The same painstaking experiments need 
to be repeated, not only m each of the cane-growing countries, but in each 
of the principal soil and climatic regions A heavy yield in sugar per unit 
of area is what has to be looked for. Unfortunately vigour, weight of 
the plant and high sugar content are not always found together and 
some investigators even think that they are antagonistic and that high 
sugar content is abnormal and always accompanied by reduced vigour. It 
results that a higher unit yield of sugar may be obtained by a variety 
with a comparatively low sugar content. For example, in Demerara, the 
variety “ D, 625 ** gives a higher yield per unit than any other, and in the 

po-sq * 
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Hawaian Islands almost all the sugar is obtained from " Yellow Caledonia”, 
both these varieties are notoriously poor in sugar content 

But there are still many more factors which have to be considered m 
choosing a variety With a low grade variety there is a very bulky crop and, 
consequently, much labour is required The choice of a high or low grade 
variety will therefore depend also on the local economic conditions. This 
discussion takes place where the plahter crushes his own cane Generally, 
on the contrary, the miller buys his cane he desires the highest grade va¬ 
rieties so that his work and expenses may be reduced, while the planter de¬ 
sires those which give the highest return per area unit 

In any case the greatest possible information is desirable regarding the 
production, requirements, and resistance to disease and pests of the difer- 
rent varieties. 

A discussion of the varieties can be made from two different stand¬ 
points agricultural and botanical or taxonomic Generally, it has been from 
the former that the matter has been regarded hitherto, and it is remarka¬ 
ble how few descriptions of cane varieties have been published The prin¬ 
cipal object of the paper under review is to show that cane varieties may be 
described, classified and determined by the ordinary methods of descriptive 
botany or taxonomy The author gives a short account of the cultivation 
of sugar cane m Porto Rico He studies the different varieties of cane 
from the standpoint of their cultural value and their characteristics, and 
he describes the varieties newly grown m the country. In this way he 
deals with 44 varieties of sugar cane and he adds a key to these varieties. 
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53 - On the Possibility of Cultivating Vanilla at Porto Rico.— mac clellland, t r , 

zn Porto Rico Agricultural Expenment Station, Bulletin No 26, pp 1-32, 3 pi Washington, 
April, rqig. 

The agro-geological and climatic conditions of Porto Rico are favourable 
for the growth of vanilla, •which grows wild in many parts of the island. 

In experimental cultivation, using cuttings of Vanilla plant fob’a from 
the Garden at Miami (Florida), excellent results both as regards quality 
and yield have been obtained 

As vanilla produce is not very perishable and of small bulk, the author 
recommends its cultivation in localities which are not well served with roads. 

In the bulletin under review*the subject is dealt with mainly from 
technical and cultural standpoints. Erythrim Corallodendron makes a 
good support, it branches abundantly and Can furnish the prunings re¬ 
quired to form a layer of humus which is necessary for the growth of the 
tender fleshy roots of vanilla. 


54 - Tobaceo Growing In the Central Province, Ceylon. — Wilson, w b , m Tro¬ 
pical Agriculturist, Vol. I*III, No. 3 , p 174-175, 4 pi Veracteniya, Ceylon, Sept 1919, 
Tobacco growing having been tried in the valley of Dumbara (Cen¬ 
tral Province) for several years and a type of tobacco having been produced 
possessing qualities suitable for cigar making, the Department of Agri¬ 
culture commenced, in 1918-1919, experiments at Teldeniya (Dumbara 
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district) in the interests of the industiy This first 3 T ear's work has been 
devoted to fundamental trials, varied experiments and general observation. 

Two experimental fields were selected and planted with the following 
varieties of tobacco — (i) “ Connecticut Broadleaf " (t3^pe for American 
cigars) , (2) “ Zimmer Spanish " (id ), (3) “ Pens3dvama Broadleaf ” 
(id), (4) f< Halliday's H>-brid " (id); (5) “ Cuban " (type for West 
Indian cigars), (6) “ Wilson's Hybrid " (type for American cigars), 
(y) “White Honduras" (type for South African cigars), (8) “ Ma- 
ryland Mammoth " (type for American cigarettes and pipe) (9) “ Dum- 
bara " (local t> T pe fcr cigars), (10) “ Natal Selections " (type for South 
African cigars), (11) “ Ohio Bfybrid " (Cross between types for West 
Indian and Indian cigars) The seed was sown m well prepared nurseries 
m Januarcand Febiuar\ T , 1919 and, except those of the Cuba variety (No 25. 
in the list), of which only a small portion germinated, and Sumatra seed, 
also sown, which did not germinate at all, the seed produced a sufficient 
number of plants of each kind These plants were transplanted at the 
beginning of April In April and May the weather was exceptionally 
favourable , but considerable damage was caused by the “ split worm 99 
or “ Potato Tuber Moth " (1) and, later, during the dry period m June, 
by green fl3 T Other insect pests were not numerous and were easily dealt 
with * 

The growth and the appearance of the tobacco were satisfactory and 
the following remaiks were made — 

“Connecticut Broadleaf", “ Pensylvania Broadleaf" and “Halli- 
da3’’s Hybrid did particularly well and looked very vigorous , of these 
three varieties the first did best; the third bore leaves inclined to be very 
dark coloured “ Zimmer Spanish " produced well, but gave somewhat 
coarse leaves 

Of the “ Cuban " variety only a small number of plants resulted at 
germination and these plants did not grow' well 

“Wilson's Hybrid" proved insufficiently hardy “White Hondu¬ 
ras " grew well, but produced veiy thick leaves, which makes moist con¬ 
ditions and modification in the method of culture desirable for this va¬ 
riety. 

“ Maryland Mammoth " is very late and dry weather towards the 
end of the season might cause uneven results 

The Dumbara variety grows without trouble and produces leaves of 
good texture, but, having a bare petiole it yields a low percentage when 
the petiole is taken away, and, for this reason it is not recommended. 

“ Ohio Hybrid " is particularly liable to attack by green fly and does 
not do well. It is, however, a type of very superior quality and it ought 
to be further experimented with. 

55 - Possibilities of Cinchona Cultivation in Indo-China. — capos, m Bulletin agncoU 
de VInstitut Scientifique de Saigon, Year I, No, 10, pp. 310-311, Saigon, Oct, 1919, 
Paper by M. Captis, Delegue du Gouvernement general de I'lndochine, 

(1} Sphtwonn — Phthonmaea operculdla Zell. Cf. R W} March, 1919, No. 404. {Ed.) 
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written under this title and from which the Bull agr. de VInst Scient de 
Saigon has abstracted the following information: — 

The author recalls experiments undertaken 30 years ago bj T Alansa 
at Mount Bavi m upper Tonkin, germinations obtained at the botanical 
garden at Saigon, then the more recent experiments of Dr. Yersin m the 
mountains of Suoi-Giav (Annam) 

The Cinchonas grow m America at altitudes between 700 and 2900 m. 
In Java and the Nilghms, the first successes were obtained at 2600 m alti¬ 
tude (minimum temperature 9,8° C,, maximum 20,5°C ), then at Noddiwa- 
tum, alt 600 m (minimum temperature, 12 0 , max, 18 8°, C ) (1). 

In Ceylon, in the district of Dimbula (minimum temperature 6 90 
max, 31 7 0 , average 18 8° C.) cultivation of cmchona has been undertaken. 

M Prtjdhomme (Directeur du Jardm colonial, Nogent-sur-Marne, 
France) thinks that the optimum conditions for the growth of cinchona from 
the standpoint of temperature a re the following— mm 4 0 , max 33 0 , average 
of the minima 15 0 , average of the maxima 27 0 , general average 21 0 . C (2).. 
It is admitted in Java that the cultivation of cmchona is not satisfactory 
below r 700 m. m altitude. 

The species C. Cahsaya and Ledgenana are more sensitive to cold than 
the species C. officinalis and succirubra . For the two latter the tempera* 
ture ought not to # fall for any length of time, or often, below freezing-point. 

Cinchonas require a fairly high degree of moisture m the air. Rain 
onght to be as frequent as possible, interrupted by dry periods 

The cinchonas are not exacting from an agrologic standpoint They 
require a friable soil in which water does not stagnate 

The author thinks, by comparison, that the cultivation of cinchonas 
could be tned m Indo-Chinani the high vallies of Da-lagna and Don-nai 
and m the Annamitic Range up to the plateau of Tran-ninh, mentioning 
specially the plateaux of Fang-Hang, Darlac, Bolowens, and Tran-ninh, 
situated at altitudes varying between 1000 and 1800 m. The Elephant 
Range m Cambodia may also be worth attention 

56 - Cultivation of Ipecacuanha, and its Possibilities in Indo-China. — Chbvaxxer, 

Attg. and IfAHmikis A , hx Bulletin agricole de Vlnstiiut scienttfique de Saigon, Year I, No. 

8, pp 22 5 -s3*> Saigon, Aug, 19x9. 

There are several species of true ipecacuanhas ; false ipecacuanhas, 
not containin emetm, are also known The true ipecacuanhas belong 
to the family of Rubiaceoe, tribe of the Psychotriae, genus Uragoga F. 
= Cephaehs Gaertn. = Pyschoina F. The species usually cultivated are 
Uragoga Ipecacuanha (F) Bn = Cephaehs Ipecacuanha Rich. = Psycho* 

(1) Regarding La culture de quinquina a Java 77 see the original article by I>r, J Van 
Breoade Haan (Inspecteur de rAgriculture indigene, at Bmtenzorg, JavS), published in R., 
Nov ,1915 PP (-Ed.) 

(2} This information is taken from M. Frudhomme’s book, then director of agriculture 
in Madagascar, entitled “ Le Quinquina ** (Culture, preparation, commerce), p 16* (Chaliamel, 
Edit., 17 me Jacob, Pans, 1902), This book includes an appendix on cinchona mMadagascar, 
pp 69-80. Regarding the introduction of cinchona into Madagascar see the article by M. J. 
LegeNore summarised in JR., Nov. 1918 No. 1247. {Ed) 
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tna Ipecacuanha Stocks, indigenous m Brazil, where the roots are obtained 
for exportation (the lesser annulated ipecacuanha) Another species from 
the equator is Uragoga gmnatensis H B (the greater annulated ipeca¬ 
cuanha), 

There are several species of Uragoga growing in the virgin forests 
(shady and fresh parts) of Cochin-China and Annam, but no research has 
vet been made to ascertain whether their roots also contain the precious 
emetin 

The cultivation of ipecacuanha, outside the countries where this plant 
is found m a wild state, has been tried in several tropical regions, but its 
success appears very doubtful 

Several plantations of ipecacuanha' have existed, for some years in 
the Federated Malay States, and one kind is even known m commerce un¬ 
der the name of “ Ipecacuanha of Tohore 

The cultivation* of ipecacuanha having been developed m these States, 
the authors advise its trial m certain regions of Cochin-China or of South 
Annam, under the best experimental conditions The attempt is worth 
undertaking, because of the continued high price of ipecacuanha 

57 - Ilex vomitoria. as & Source of Caffein. power, f b and Chesnut, V K ,in 

Journal of the American Chemical Society , Vol XIJ, No, S, pp, r307-1312, Easton, 

Pa, August, 1919 

In the Southeastern States of North America there is a native shrub', 
Ilex vomitona , whose leaves contain sufficient of caffein (from 0 3 to 1 67 % 
of air dried material in the various samples examined by the authors) for 
the plant to be used as raw material for the extraction of the alkaloid. 

Up to the present, caffein has not been found in any other North 
American species of or in the European holly, Ilex aquifohum. 

“ Paraguay tea ” or yerba mate is obtained from a South American 
species. Ilex paraguayensn, 

58 - Fruit Trees in Tonkin. — Retie, in Bulletin agncole tie VInstitut Scienhfique de Saigon, 

Year I, No 9, p. 295, Saigon, Sept, 1919. 

With reference to the paper by M. Aug Chevalier on “ Fruit- 
trees m Indo-Chma ” (1), the author has sent M Chevalier a note con¬ 
taining new data on the question. 

He has seen in the region of Langson, among the Thos, plum-trees, 
pear-trees and peach-trees, all bearing good fruit when it is allowed to 
ripen. He also saw cherry trees, of which several measured 30 cm. in 
diameter There are large numbers of these trees in the Maoson, at 
10 km. from Langson. In the forests of this region, chestnut-trees, pear- 
trees, etc., are also found. 

On the other hand, vines are scattered over the region of Langson. 
The author has noticed, in the Maoson, vines as thick as an arm, climbing 
like creepers, and which yield fine bunches of red, sweet, grapes The 
Mans sell them during the season in the Langson market The author 

(x) See R u July-Sept, 1919. No. 908. {Ed.) 
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made a barrel of 200 litres of light red wine m 1918, and obtained brandy 
by distilling the lesidues and the lees 

59 - On the Sugar Contents of Cider Apples. — Truelle, a, m Comptes rendus des Sean¬ 
ces da VAcademic d* Agriculture de France , Vol. V, Iso 28, pp 738-740 Pans, July 30, 1919. 

The practical object of this paper is to show cider makers who wish 
to buy apples to make them into cider or brandy, whether there is 
advantage in selecting fruit from trees cultivated on hillsides, or plateaus, 
or from those borne on trees giown m valhes 

The analytical results refer partly to research carried out during xo 
years, on a dozen varieties belonging to three seasons or ripenings How¬ 
ever this note nominally concerns only 6 varieties, which are the object 
of considerable trade m the Auge district.— 1 st season . — Girard— 2nd 
season : Cimitiere de Blangy, red Frequin — 3 rd season * Bedan, Bmet, 
Bouteille 

The following, 111 summary form, is the special information _ which 
the author has deduced from chemical analysis, because it presents prac¬ 
tical interest, both for the purchase of apples, and the manufacture of ci¬ 
der and brandy — 

(1) The situation of the land, apart from its chemical composition, 
age of the apple trees with which it is planted, and the surrounding weather 
conditions, seems, according to whether it is on hillsides, weather plate¬ 
aux, or in valhes, to exercise an influence on the production of sugar txx 
certain varieties of cider apples. 

(2) In the above-mentioned conditions, among the same varieties, 
cultivated on hillsides and an valhes, the influence of these situations 
makes itself felt very diversely with regard to the sugar content, some¬ 
times it is the hill side which is best, sometimes it is the valley, sometimes 
neither is good. Thus of the 6 varieties studied here, Cimitiere, Bedan, 
and Bouteille respond to the influence of the hills, Girard and Binet to that 
of the valhes and red Frequin remained unaffected. It is possible, con¬ 
sidering results obtained from 6 other varieties, of which the analyses 
have not been given in this note, to classify Aufriche, Citron, Marin- 
Onfroy, Peau de Vache with the former, and Gros Matois and red Joly 
with the latter. 

(3) The differences between the extreme degrees in the scale of den¬ 
sity and the corresponding weights of sugar, which exist m the various 
juices cf the same variety, have a wide range, but if only the average of 
the sugar in these juices, taken as a whole, for each kind of ground, are 
compared one with another these differences become very slight. 

{4) The situation of the ground on hillsides, plateaux or m valfies 
only appears to have, under the conditions indicated, a generally slight 
influence on the production of sugar in the varieties of cider apples. 
Again, for the buyer who, only wishing to make ordinary ciders or brandy, 
in the first place requires a high total sugar content, the situation of the 
orchards has only relative importance, and comes after the nature of the 
variety, which, on this point, comes before the composition, of the soil. 

[**-»»] 
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It would be quite diffeient if it was a question of the preparation ot 
high grade ciders, because, besides sugar, theie are all the other constituent 
principles of the juice, which, according to their proportion, play a con¬ 
siderable role, both from the standpoint of the preservation of the ciders 
made, and of the elaboration of the different peculiarities of their taste, 
which the soil, according to its very distinct composition, very often 
modifies more or less agreeably to the palate Also, to obtain mere 
finely fruited and lasting ciders, the author would give the preference 
to apples coming from the hills, over those picked m the valkes, varieties 
being identical 

60 - Use of Sulphur in Viticulture. — Chauzit^J, (Communicated M Vekmorel) in 

Comptes rendas des seances de VAcademie d' Agriculture de France (French. National So¬ 
ciety of Agriculture) I, Year 1914, No 2, pp 48-51? Fans, Jan 14,1914 — II, Vol. V, 
No. 52, pp 835-837 Pans, Oct 22, 1919 

X — According to the experiments m vitro of MM Bouixanger 
and Dujardin (i), according to the experiments in pots of MM Ver- 
MOREE and Dantony (2), and according to his own large-scale, experi¬ 
ments the author believes it possible to state : — 

(1) That the greater the quantity of organic matter available in the 
soil, the greater is the effect of sulphur, when the quantity of organic 
matter decreases, the effect of the sulphur diminishes, becoming almost 
negligible when there is no organic matter. 

(2) That w T hen sulphur is incorporated with the organic mass on 
which it is intended to act, its effect is more clearly noticeable 

(3) That the yield increases according as the proportion of sulphur 
used is greater 

II In the new experiments, the principle of the conclusions oi 1914 
is confirmed Whether the sulphur is applied to a vine that has not been 
manured for 2 years, or whether it is used on a vine which was manured 
with stable manure, the author has noted, in both cases, important 
increases of the crop 

The amount of sulphur used was 200 kg. per hectaie 

In the experiments of MM. Vermoree and Dantony, pyrites were 
used, whereas m those of the writer sulphur was used M. HAEEER, 
present at the meeting of the Academy, observed that in the case of 
pyrites, these oxidise, and give sulphate of iron; sulphuric acid, pro¬ 
duced from this sulphate, fixes ammonia, and prevents loss The 
question was therefore, according to him, whether the sulphur oxidised; 
it would also, m that case, have the effect of fixing the ammonia, and 
the result would be the same. This is a possible chemical explanation 
of the phenomena observed 

61 -The Forests of the Grand*Duchy of Luxembourg* — Journal de u National e 

des AgftculteurS de Belgique , Year I, No 12, p. 157# Brussels, August. 2, 1919. 

One third of the total area ot the Grand Duchy of Luxembourg, 80,00 
ha., is covered with forests, including 20,000 ha. of coppice for bark, 50,000 

(1) See Oct. 1912, No. 1397* — (2) See R. Jan. 19x4, No. 18. (E<i) 
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ha of high forest of beech, treated under the selection method, and 10,000 ha. 
of conifers. The State owns only 2000 ha., communes and public institu¬ 
tions 30,000 ha,, and the re-t, which includes almost all the coppice for 
bark, belongs to private persons 

The coppice for bark, almost valueless before the war, has given enor¬ 
mous revenues during the war, tanning having attained unusual pnces. 

Among the coniferous species the Scots pine predominates on dry sandy 
soils, whilst spruce prevails on the best soils The pit props, which conifers 
furnish, are almost exclusively exported to Belgium, m spite of the import 
duty imposed upon them at the frontier. The small quantity of sawn co¬ 
niferous timber is sold m the country itself. 

The greater part of the Luxembourg forests is composed of beech, mixed 
with Oakland treated as high forest, under the selection method Beech, 
for lack of demand as timber, is almost entirely sold as fire wood, and 
consumed m the country During the war, it is true, large beech logs sold 
at very high pnces Oak, which forms only 5 to 10 % of the total, is sawn 
up m the local raw-mills Pit props of this timber are bought by the 
mining companies of the country 

The 30,000 ha of woods belonging to the communes are under the 
forest law, and divided into 4 districts The communal woods, almost 
exclusively composed of high forest of beech, treated under the selection 
method, with 10 % of conifers, are the finest in the Grand Duchy 

62 - Forest and Timber of the Adana Vilayet, Turkey. — Egyptian Expeditionary 
Force, Inteixigence Branch, m The Board, or Trade Journal , Vol CIII, No 11SS 
PP 304-3 0 5 Eondon, Sept 4, 1919 

The forests of the Taurus, Anti-Taurus, and Amanus mountains, 
within the boundaries of the Vilayet of Adana, are, in comparison to the 
area involved, among the most important in the world Their importance 
is due to four causes * — 

(1) Their situation as regards markets. 1 

(2) The quality of the timber 

(3) The practically unlimited water power in the province for 
working sawmills and electric transporters 

(4) The large permanent rivers flowing through the principal forests, 
affording a simple and cheap means of transport for lumber to the railway 
or the sea. 

For many years these forests have been devastated by uncontrolled 
cutting and forest fires These latter were occasionally accidental but 
usually the5 r were lit intentionally by nomadic tribes from Aidin. Moreover, 
though all forest lands are State owned, till quite recent^ no attempt at 
re-afforestation was made. 

The total of so-called “ forest lands ” is about four million acres but 
the area of timber forests (L e., whose timber is ot commercial value as 
timber) is 4 206 55a donums, which represents a little under one million 
acres (one acre equals 4,4024 donums). The following list shows the per¬ 
centage of the different species of trees found in the forest. The figures 

l «*-**] 
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are only approximate, but must suffice, as no more exact information ,s 
procurable — 


Pine (5 varieties) 

40 °0 

White Cedar 

10% 

Oak (3 vane ties) 

17 

Spruce (3 varieties) 

5 

Mulberry 


Wild Olive 

3 

Alder 

] 

Birch 

2 5 

Caroub 

• 

Wild Cypress 

2 3 

Willow 

8 

J tmiper 

1 5 

Holly 

f 

Plane 

I 3 

Ilex 

I 

Bov (2 vane ties) 

6 

Arbutus 

1 16 

Beech 

5 

Walnut 


Yew 

3 


Say 1 

Poplar 1 

Bernes . 

Other small trees j 

The Ak Teham, or white pine, is the most valuable tree in the province 
It resemble the Swedish Pitch Pine, but is finer m the grain, easier to work, 
and moie durable It is not found at an altitude ot less than 4 000 feet 
This tree is 100-120 feet in height, absolutely symmetrical, and the'same size 
almost the whole way up It is 3-5 feet in diameter and the only branches 
are at the top It is, believed that there is no tree m Europe to equal it 
for size, quality, and symmetry 

The Karra Tcham, or black pine, resembles the Norwegian Pitch Pine 
but is hardei, coarser, and more resinous It is used for sleepers and 
roof timbers The other varieties of pine, though of little commercial 
value as timber, are very resinous and give such by-products as pitch, 
Stockholm tar, resm, turpentine, and wood alcohol. These trees grow 
on the lower slopes of the mountains 

The white cedar grows at an altitude of 4 000-6 000 feet. It is an 
excellent timber for cabinet-making, and will never rot. The spruces 
{Picea excelsior, Picea onentalis, and Abie s til id a) are all of value for mak¬ 
ing wood-pulp for paper. 

The large forests of wild olives could be properly grafted and made 
the source ot substantial revenues 

The mulberry is indigenous to the country. The silk industry in 
the Vilaget was renowned, but m 1900 the Turkish Government imposed 
such high taxes on the mulberry trees that the mdustrv has now' entirely 
disappeared. The yearly silk output was 10 000 okes, 1. e. t 28 320 lb. 
(x oke equals 2832 lb). 

The total quantity of timber (of commercial value) in the forests 
is slightly over 50 million cubic metres, 1 c., 1 750 million cubic feet. Dur¬ 
ing the war the Turks used 250 000 tons, i. <?., about »/« million cubic me¬ 
tres, of Cilician timber for fuel on the railways. 

63 - The Lumber Trade of Bolivia. — Hazeltustb, C. ? in Commerce Reports, No. 187, p 820. 

Washington, T>. C, Aug 11, 1919 

Although Bolivia produces an infinite variety of valuable cabinet 
* (es~e*3 
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woods, such as walnut, cedar, mahogany, ebony, and laurel, the lack of 
internal transpoitation facilities makes it necessary to import laige quan¬ 
tities of construction 1 amber. Bolivia’s lumber imports in 1914 aggregat¬ 
ed 23 631 metric tons and were valued at $453 418 Chile and Aigentma 
supplied the 6 tons of this which were classed as cabinet woods , 5 773 
metric tons of railway ries, valued at $230 906 were imported, chiefly 
from Chile , and of the 17 852 tom of other lumber the United States 
supplied 15 213 tons (chiefly Douglas fir), valued at $187 178 

64 - Scots Pme Of Belgian Origin.— Posmsr, A (Professor at the State Agricultural Insti¬ 
tute of Gembloux), m Bulletin de la Societe Centrale Forestiere de Belgtque, Year XXVI, 
Vol 4, pp 139-15 \ 9 and Vol 5, pp 203-222 Brussels, July 15 and Aug 15, 1919 
Notes on Scots Pme collected m Belgium since 1912 This tree, so 
common in Belgium, is not only interesting on account of its timber but 
also on account of the large crop of seeds which it produces in Bower Bel¬ 
gium The author, m the first place, states that the seed of Scots Pme of 
Belgian origin is not inferior m quality to that produced elsewhere, and he 
considers that the following basis might apparently be adopted m the uti¬ 
lisation and sale of these seeds — 

(1) The Scots Pme of Bower Belgium is well suited to the local condi¬ 
tions and succeds well there. It can also be grown mJVliddle Belgium. In 
the Ardennes we are less well informed regarding the variety which is 
most suitable. The pine of the lowlands has so far done well in experi¬ 
mental planting, on a small scale, carried out up to an altitude of about 
400 m. The value of the seed gathered on the spot is not yet sufficiently 
known to enable it to be used with confidence when taken from good stands; 
besides, the greater part of the pme woods is formed with seed of Campme or 
foreign origin This point requires close investigation, for the Scots Pine 
has been largely planted and there are complaints of its premature decay 
in certain places, especially in the Middle Ardennes. 

(2) It is desirable that seedsmen should organise themselves metho¬ 
dically and give information in their catalogues regarding the purity, 
germinative faculty (already done, but very imperfectly), so that a judi¬ 
cious and well founded choice may be made. Since in the present state 
of information, the seed of stunted Scots pines is not to be trusted, it would 
be well if seedsmen commenced by selling, under guarantee, seed from 
good parent trees. It would be well to cary out intensive research regar¬ 
ding the origin of the seed of Scots Pine 

(3} Commercial seed too often has insufficient germinating power ; 
the bad quality is due either to-unfavourable conditions of origin, or to 
defective or prolonged keeping. There is every reason to use as good seed 
as possible, as the yield of plants is then proportionately greater. Germin¬ 
ative power for Scots Pme ought not to be less than 75-80 % ; that is for 
seed of at least 1 year old, according to tbe author’s tests, 

(4)Tt would be well for the purchaser to stipulate in all selling con¬ 
tracts, for most forest seeds, a minimum purity and germinative power; 
quality guaranteed by the seller and controlled by a seed-testing station. 



FORESTRY 


6l 


This method might be still further improved with the obieet of obtaining 
as perfect seed as possible — The minimum power of geimmation lequned 
for Scots Pine is, for example, 80 % (often it is less , the parties in the mat¬ 
ter dare not fix it too high) • In this case the seller has nothing to gam by 
supplying seed of greater power of geimmation Would it not be more 
rational, while requiring a minimum quality and making an analysis after 
delivery, to fix the price of the seed according to the percentage of cultural 
value indicated by the testing station, as is commonly done m the chemical 
manure trade ? — It would be agieed, for example, to pay at a unit rate 
of 0,10 fr If the cultural value recorded by the testing station is 85% the 
seed would be worth 8 5of r per kg ' the seedsman and the buyer would thus 
both benefit, the former by delivering and the latter by using, first quality 
seed 

(5) Partnership ought, apparently, to give good results m the matter 
of forest seeds 

The State w ould act wisely, it seems, by centralising, through the agency 
of its Forest Administration, the orders for the principal seeds required 
for fhe State nurseries and afforestation It might perhaps help the 
Communes and public Institutions by supplying certain seeds. Nursery 
gardeners and private land-owners would also find it veiy advantageous to 
combine for purchasing seed, through special forestry societies or agri¬ 
cultural co-operative societies, of which a good number already exist m 
Belgium, combining their orders for various products such as manures, seeds 
machinery, etc Such combination would have a healthy influence m ex¬ 
tending and facilitating the practice of analysis, in obtaining favourable 
charges from testing stations, and in requiring real guarantees legarding 
the origin and quality of the goods. 

65 - Effect of Grazing upon Forest Reproduction. — 1 Sparhawe, w k. n (Forest 
Examiner), Effect of grazing upon Western Yellow Pine Reproduction m Cential Idaho 
in United States Department of Agriculture , Bulletin No 73S , Contribution from the Forest 
Service , pp. 31, pi 4 Washington, D C 1918. — II Sampson A, W }Plant Ecolo¬ 
gist), Effect of Grazing upon Aspen Reproduction Ibid,, No 741 pp <zg } fig 7, 
pi V, 1919 

The regulation and control of grazing is of far-reaching importance in 
the organisation of absolute forest land for the continuous production of 
crops of timber. Too often in the past the United States has sacrificed 
reproduction m order to placate the cattle ana sheep men, sacrificing 
thus reproduction at the most opportune time for obtaining it, and now 
it can only be secured by planting, often at prohibitive costs. 

Throughout most of the western United States grazing on absolute 
forest land is of vast economic importance, and the forester accepts the 
general principles that grazing must be carried on as a part of forestry 
management 

He does not object so much to grazing as he does to unregulated graz¬ 
ing. In fnany parts of the westernUnited States the present economic 
importance of grazing so overshadows the importance of the forest for the 
production of timber that there is grave danger in overgrazing much of the 

v * 
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absolute forest land, which will lead to a gradual destruction of the timber 
now standing and more or less complete elimination of reproduction 
following fires and lumbering 

One of the most important problems dealing with large areas of the 
absolute forest land is how intensively can it be grazed without serious 
injury to it as a forest The many researches conducted by the United 
States Forest Service and by other agencies m recent years have thrown 
much light on grazing problems m relation to natural reproduction (i). 

I —A recent study was made by the U S Forest Service of the 
effect of sheep grazing on a number of sample plots on three grazing allot¬ 
ments between 1912 and 1914 in the National Forest of Central Idaho 
Sheep injure forest reproduction hy browsing and by trampling Slight 
browsing of the needles, of side branches, of the leader, or of the bark does 
practically no damage to the tree though when repeated it may result 
in stunted growth or the death of the tree Severe browsing, as occurs 
around bed grounds, often kills the seedlings Trampling ustially is not 
serious. Damage to seedlings more than a year old is negligible while 
as high as 100 per cent — an average of about 20 per cent for all plots — 
v r ere killed when less than one year old. Western yellow pine (Pmus pon¬ 
der os a) is injured the most by browsing, lodgepole pine (P. contorta) 
less so, and Douglas fir (Pseudotsuga taxifolia) least White fir {Abies 
concolor) is practically never browned Of 1782 seedlings killed, 73 % 
were less than a year old, and but 5 % w r ere over 6 inches m height. 

Injuries which did not result in death were greater late in the season 
than during the earlier period, due to drying of the forage as the season ad¬ 
vanced. Those killed by grazing w T ere greater earlier m the season than 
later, as the stem breaks more readily when succulent than after lignifica- 
tion has set in Injury and death increased fairly constantly with increased 
intensity of grazing, though after a seedling’s third year less than 1 per 
cent, per year, of the trees is killed by grazing of moderate intensity. More 
than three times as many seedlings are killed by other causes than sheep. 
Drought, winter-killing, rodents and birds, and fungous diseases, were the 
chief causes of death, while frost, rodents and birds are responsible for mi¬ 
nor injuries. The benefits of sheep grazing to the forest are through the 
reduction of fire by the destruction of the inflammable material and the 
aid to natural forest reproduction, -which is often overestimated. 

II. — Another study of the United States Forest Service deals enti¬ 
rely with the effect of grazing upon aspen reproduction. This study was 
conducted in the Monti National Forest, in Central Utah, and clearly shows 
that great damage to the natural regeneration of this species results from 
both sheep and cattle grazing, although the regeneration usually appears 
in dense stands and is almost entirely from root suckers. There is little 
or no aspen reproduction until the stands are severely opened up by lumber¬ 
ing or fire. Fully stocked -reproduction is best after clear-cutting. The 
author's studies appear to show that evemwhere sheep in moderate numbers 


(1) -See E , 1918, No. 1365. {Ed } 
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are permitted to graze on such clearcut areas the aspen reproduction is 
often destroyed, almost, to the last spiout The damage done by sheep 
is much greater than by cattle, and the damage by both depends upon the 
duration and intensity of the grazing. 

The experiments extended over a period of five years, and sample 
plots were established on clear-cut areas, which were studied each year 
and records made of the reproduction Some of the plots were lightly 
grazed, others moderate!}" grazed, and still others heavily grazed The 
amount of damage on all plots varied somewhat with the season The 
mortality of one-year-old sprouts, even under light grazing, is so high it 
is reasonably sure to have a determined effect on the stand of timber If 
the sprouts that appear the first year after clear-cutting are destroyed by 
grazing, the sprouts, the succeeding year, are much less vigorous Those 
produced the third season and later are distinctly lacking m vigour and are 
of little value for regeneration Aspen sprouts grow- rapidily, and at the 
end of three yeais they attain a height which exempts them from destruc¬ 
tive grazing by sheep, and after four or five years are damaged little by 
cattle The problem, therefore, seems to be the protection of reproduc¬ 
tion for a period of three of five years after clear-cutting, or at least to pro¬ 
tect it adequately to assure reproduction m fully stocked stands Although 
the author believes that very light grazing by sheep may do little harm, 
he does not believe it practical to attempt sheep grazing for a period 
of three years after clear-cutting He is of the opinion, however, that the 
moderate grazing of cattle will still permit a sufficient number of sprouts 
to survive to form a fully stocked stand. It appears to be necessary in 
order to obtain an aspen reproduction either to exclude stock altogether 
for a penod of three years, or in the sheep country to shift from sheep to 
cattle for a three-year period when sheep can again be safely grazed. 
Where the aspen is not m a cattle country the only necessity in order to 
obtain reproduction is to control the grazing and properly distribute the 
stock by means of drift and division fences 

The bulletins under review are additional evidence of the great injury 
to forest reproduction on absolute forest land by uncontrolled and unregu¬ 
lated grazing. The accumulated evidence of the past decade should force 
every thoughtful man to the realisation that grazing is a serious menace 
to the natural reproduction of forests. The first duty of the forester is 
reproduction. Upon him falls the responsibility for successful crops of 
timber on absolute forest land under his control. It is his duty, therefore, 
and not of the stockman, to deteimine when and where stock should be 
grazed and when they should be excluded from given stands. It should be 
his province to decide the grazing possible within the limits of good fores¬ 
try. The pressure for grazing areas in the western United States must not 
force grazing beyond the limits of the forest, thus causing its detriment 
and possible destruction (x). 


t**l 


(*) See Journal 0} Forestry, Vol. XVII, ]SJo. 5, pp. 564-566, 1919 (Ed.) 
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66 — Method Of Working Bamboos* — Marsden, E (Silviculturist, Forest Research 
Institute, Delira Dun), in The Indian Forester Vol XRIV. No 4 pp 147-16*5 Alla¬ 
habad, 191S 

In 1910, experimental plots were laid out to ascertain the best system 
of working Dendrocalamns strictus bamboos, and these have been examined 
in detail annually The methods under experiment have been — 

(1) Rotation a) Cutting the bamboos annually, h) cutting the bam¬ 
boos every second year, c) cutting the bamboos every third year, d) cut¬ 
ting the bamboos every fourth year 

(2) Proportion of bamboos cut m the 1 and 2 year rotation clumps: 
a) cutting all bamboos except the new shoots of the current year, h) cut¬ 
ting of half the bamboos except the new shoots of the current year 

(3) Height of cutting a) cutting the bamboos above the first node 
i. e. close to the ground; b) above the third node, e) above the fifth 
node 

Two localities were selected for these experiments, m the United Pro¬ 
vinces of India, one dry and the other comparatively damp In one of these 
localities three clumps of bamboo and m another, five clumps separated 
from each other and distributed over the plot, were subjected to each 
variation of experiment. 

In recent years, before the experiment was begun, the bamboos in 
these two localities had been worked under a three year rotation, all culms, 
except the shoots of the current year, being cut regularly Thus, at the time 
the experiment started, no culms were more than two rams old Before 
beginning work on the experimental plots, all clumps were thinned of dead 
or imperfectly developed culms 

The following show the results of the experiment with Dendrocala - 
mus strict ns in the United Provinces of India only ;— 

x) Annual working, whether cutting high or low, whether removing 
all old culms or leaving half of them, leads to more or less rapid reduction 
in the size of the clumps, m the number of new shoots, and in the girth of 
culms* 

2) When all the culms except those of the current year are cut, the 
clump deteriorates. This is true for 1 year, 2 and 3 year rotations, and for 
cutting at the height of one node, three or five nodes When the xotation 
is 4 years this result is less obvious 

(3) When the rotation is one year and only half the number of old 
culms is cut, the results are better than when all old culms are cut The 
height at cutting makes no difference Of 15 clumps treated thus, two 
only were m good condition ; this method cannot then be recommeded If 
only half the old culms were cut, the clumps under a 2 year rotation were 
in much better condition than those under 1 year rotation. 

(4) Whatever the rotation, a certain number of old culms should be 
left for two reasons : a) for the mechanical support of new shoots ; b) to 
maintain the rhizomes in full vigour. 

{5) The effect of difference in height of cutting upon the health of the 
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clump ib negligible Cutting too high produces a number of twigs at the top 

of the stumps, which impedes working 

The production ot new shoots is not affected by the height oi cutting 
the culms But removing half the old culms gi\ es more shoots than clear- 
felling all f)ld culms, and 2-year rotation more than i-year rotation (>f 
the methods under experiment, most new shoots were yielded by the 
clumps worked under a 2-year rotation, when half the number of old 
culms were felled * 

Felling all the old culms fails to produce many new shoots, even when 
the rotation is four years It is, however, probable that a 3-year rotation, 
some of the old culms being left standing, would give better results than 
a 2-year rotation 

Clear-felling all culms including those of the current year, nearly, but 
not quite, kills the clumps After four rains, the clumps are beginning to 
look up again, and shoots about 3 /j inch thick begin to arise Repeating 
the complete cutting of all culms for two consecutive years would proboblv 
here kill most clumps 

To work economically, it would appear that in each clump some old 
culms should be left standing a 2 -year rotation, leaving half the old culms 
standing may be better than a 3-\ r ear felling of all the old culms, but a 
3wear rotation leaving some few old culms would perhaps be still 
better 

A system of working bamboos may be based on the size of the clump, 
on the number of new shoots produced, or on the minimum number of old 
culms to be left standing In every case the system chosen must be one 
which admits of easy" check If a certain proportion of the old culms is 
laid down as the standard, it is m practice difficult to check whether too 
many culms have been felled or not Similarly, any rule prescribing a mi¬ 
nimum number of old culms to be left standing based on the number of 
new shoots is equally" impracticable 

It would be simpler to fix a minimum number of old sound culms at 
least 1 inch thick, which must be left in each clump But the size of clumps 
varies, so the average size of clumps m the locality- must be ascertained 
If each average clump contains 20 old culms, and the rotation is 3-years, 
a mimmurn of seven old culms per culm might be fixed 

Another problem is the distribution within the clump of the culms 
left standing Clear-felling part of the clump is liable to kill that part , 
the culms left standing should therefore he distributed evenly over 
the clump 

While a fuhy-stocked clump produces more shoots than a severely 
w-orked clump, there seems ground for belief that where kept m an open con¬ 
dition, more shoots will arise than if allowed to become congested loosen¬ 
ing the earth and heaping it up round the base of the bamboo clump is 
likely- to stimulate the sprouting of new T buds When the bamboos ha\e 
been worked continuously for y-ears, it might be highly beneficial to give 
the clumps a rest for 3 to 4 years before introducing the new method of 
treatment 
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67 - Poisoning of Calves by Iris , Observed at Abbotsford, British Colombia, 

Canada. — Bruce, E A,m Journal of the Amencan Vchrmary Mcdicat Association t 
Vol. EVI v . IF/, Vol 9, No 2, pp 72 7 * Baton Rouge, Oct, 1919 

Linnaeus had previously observed that Inses are poisonous to cattle, 
but cases of poisoning by these plants are lare Spine cases of human 
deaths caused by eating the rhizomes of his versicolor in mistake foi tkoe 
of Acorus Calamus and several other species considered poisonous became 
they contain bitter resins and indixie, a purgative glucoside, have been 
noted The author has noted 3 cases of poisoning of calves of 3, 4 and 
4 1 / 4 months respectively, which, being shut up m an enclosure, ate the 1I11- 
zomes of a species of Ins which chanced to he on the ground , two of 
them died before the second day and the thud succumbed 011 the 4th day. 
The principal symptoms were — profuse salivation , inflammation and 
hardening of the ganglions of the head and neck, appearance of ulceis 
on the lips and muzzle , acute pain m the belly ; faeces tinged with blood 
shortly before death Post mortem examination showed — irritation of 
the 3rd and 4th stomachs , black spots on the intestines , kidneys, liver 
and spleen very dark m colour 

68 - Treatment of Horse Mange by Chloropicrin Fumes (x). — Bertrand and Dasson- 
ville, in Comptes rend ns de VAcademie des Sciences, Vol 169, No. 10, pp 486-189 Pans, 
Sept, 1919 

The energetic insecticidal action of chloropicrin having been already 
reported by the authors, (1) they whished to try it mthe treatment of horse 
mange The horses were shut up 111 closed boxes, from which only their heads 
emerged through an opening, a canvas collar holding the head of the ani¬ 
mal. In the boxes 20 gm of chloropicrin per cubic xn were pio]ected, by 
means of a syringe, furnished with a vaporising nozzle, avoiding direct 

(1) See R , July-Sept 1929, No. 1050, and No 0, of ftobfaouw The experiments of the 
authors confirm the results of research, previously earned out by Hr. W Moore, who has stated 
m a former paper ( Journal of Lab [and Clmical Medmne , Vol III,No. 5,pp 261-268, j<>i 8) that 
thecompound m question is efficient as a fumigant against hce m clothes, into which it penetrates 
completely, killing all the adults m the space of 15 minutes, and their eggs m the space of half-* 
an-hour, the destruction of insects takes place all the quicker, if the temperature of the fumi* 
gating room is higher In another paper ( Journal of Economic Entomology, Vol NI No. 4 , pp. 357- 
362, 1918) Mr. Moore has desenbedsome tests earned out by himself at the Agronomic Station 
of Minnesota, with the following results. — Chloropicrin using 8 to 16 g per cubic ut destroys 
insects which carbon disulphide could destroy using 48 to 58 gm. per cubic m In the disinfec* 
tion of seeds, it is true that chloropicrin is more likely todnjure the geiminative faculty than 
carbon disulphide, but if normal quantities are used, if the seeds are dry, and if care is taken 
to ventilate well after fumigation, the seeds would keep their physiological soundness Chloro- 
pienn penetrates, in 24 hours, through sacks of flour of 23 kg, at a temperature of 20° C, kil¬ 
ling all insects infesting the flour, it was noticed, on the other hand, that this insecticide slightly 
diminishes the bread-making value of the flour Chloropicnn free from impurities (chloride 
and peroxide of nitrogen) does not damage cloth, and does not affect colour (Ed.) 
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projection of the liquid (veiy iintalmg) on to the animalb The animals 
remain m the box for half-an-hour The head oi the horse is coated with 
an ointment composed of 2 5 gm of chloropicrm to 100 gni of vaseline. 
The vapour bath is repeated a second time at the end oi 2 or 3 weeks 
The results were enterely satisfactory 

Compared with the treatment of mange by sulphur dioxide fumes, treat¬ 
ment by chloropicrm fumes has the advantage oi being — moie rapid 
(30 minutes instead of 2 hours) , easier (there is no sensible increase in the 
atmospheiic pressure inside the boxes, which does away with the necessity 
for absolute airtightness , besides the new method has no destructive effect 
on the material of the collars, requires no special vaponsei etc) , is surer ; 
and less dangerous for the animals 

69 - Period of Incubation of the Eggs of Haematopinus asini — 33Acor, a and 

Uinzell 1 /, in Parasitology Vol II, No 3 and 4, pp 388-392 Cambridge, Oct, 1919 

Three kinds of lice are found on horses , two Mallophaga (Tnchodectes 
eqm and T pilosns) and one Siphunculata or blood sucking louse ( Haematopi - 
nus asmi) y this last is much more common than the others and also it causes 
greater irritation In badly infected cases it causes constitutional distur¬ 
bances and emaciation , possibly, like many other blood-sucking insects, 
it is a carrier of disease, although hitherto no disease can be definitely^ at¬ 
tributed to it , lastly it is very difficult to destro\ T 

The authors, therefore, thought it desirable to study the development 
of the eggs of this parasite at the Central Veterinary Research laboratory, 
Tondon 

Conclusions — (1) The eggs of Haematopmus asuu may take 1 month, 
or more, to hatch Animals undergoing treatment for the destruction 
of this louse must consequently be kept under observation for at least 34 
da\ s after the commencement of treatment It has not been possible to 
determine the minimum time which should elapse between the laying of 
the egg and the fertile female, but, from analogy, it ought probably be a 
fortnight, for it has been found that in insects of this class the periods of 
maturation and incubation are approximately equal This would mean that 
supposing all active stages are destroyed at each insecticide tieatment and! 
that the treatments are xepeated at 10 days interval, at least 4 treatments 
are required, because, even if no eggs were laid during the treatment, it is 
very probable that, if that period is reduced, a few eggs existing at the com¬ 
mencement of the treatment may hatch out after 1 month and cause a new 
infection. 

(2) The normal period of incubation appears to be from lO to 20 days ; 
the minimum period, m natural conditions from, 15 to 16 days 

(3) A very limited amount of dry heat destroys the eggs. Even at 
blood heat, 24 hours in dry air prevented the eggs from hatching. It is evi- 
dently due to temperature that lice migrate during hot weather to the shel¬ 
tered parts of the body. The eggs are usually laid close to the skin and, m 
partly clipped horses the hce migrate to the unclipped parts. 

(4) Moist cold destroys the eggs, while dry cold has only the effect 
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of prolonging, by a few days, the period of incubation It has not yet 
been possible to determine how long they r can stand day cold, but a week 
m a dry cold room at a temperature of about 50° F destioyed about 50 “ u 
and piolonged the incubation period (normally 16 days at roo°F) of the 
others to 18 days 

70 - Determination of the Activity of Malle ins* — tava, n m u Nuow Ercoiam, Year 
YTTV, No 16, pp 193-198, N° 17, PP 200-218, 1 diag, 6 tables, Tmm, Aug u and 
Sept 15, 1919 

The author insists on the expediency of extending State control to spe¬ 
cific products, which might be of use m the diagnosis of infectLoms 
diseases The toxic power of mallem can only be estimated by experi¬ 
menting with this substance on animals vsuffermg with glandcis, the author 
proposed to determine if it was possible to obtain sure results by employ¬ 
ing for the purpose gumea-pigs attacked by glanders He used mulleins pre¬ 
pared in 7 different Institutes — Italian, French and Swiss he diluted them 
with physiological salt solution containing 085% of sodium chloride in 
decreasing proportions from 1 3 to 1 200 , a quantity of the dilutions thus 
prepared was mixed with an equal volume of fresh supers 111 mumsecl seium in 
a first series of tests , with one half of the volume of serum in a 2nd series ; 
" with 2 volumes of serum m a 3rd series The mixtures thus prepared, 
rendered homogenous by shaking, were heated to 37°C , and read after V 2> 
1, 2, and 4 hrs, then placed at a laboratory temperature, and read at the 
20 th hour, A series of tables gives the results of these experiments of pre- 
cipito-reaction 

The malleins were tested 111 parallel on guinea-pigs given glanders by 
means of a bacillary emulsion, obtained from 24 hr. cultures in glycerined 
agar, from a stock taken from the ass 

Some guinea-pigs were experimented on with malleins, 36 to 48 hours 
after the appearance of specific sy r mptoms, others at an advanced stage of 
experimental contamination The different malleins were given by an in¬ 
tracerebral injection, m doses of o 05, o 10, ando 15 cc diluted in an equal 
volume of o 85 ° 0 physiological solution, and by an intravenous injection 
in a dose of o 50 cc, diluted in a triple volume of physiological solution, 
2 tables give the results so obtained 

The author remarks that the intracerebral injection docs not all jw of 
the exact estimation of the toxicity of malleins in guinea-pigs suilenng 
from glanders, because the peptone contains amino bases (especially" 
tyramin), which may cause in intracerebral innoculations a symptom 
resembling an anaphylactic shock. 

Conclusions — (1) The control of malleins, on subjects suffering from 
glanders (guinea-pigs), requites much time, and consists of a complex, deli¬ 
cate, dangerous and costly method Moreover, this method does not always 
give constant results, because of the intervention of the personal factor, 
which is not to be neglected, even if animals of the same age, of almost the 
same weight, infected by the same virus, and with the same quantity" of 
it, are operated on. 

[G0-T0] 
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(2) Tn the preparation oi seiuin against glanders, Bertetti and Finzi 
used piecipitogenous substances from Bacillus mallei , winch give rise to 
super-rich serunib of specific precipitms 

Functional groups (haptophorous and precipitophoious group) of 
precipitable substances, (mallems), which, m the case specified, are the 
above-mentioned immunising precipitogenous substances, find their cor¬ 
responding specific m the precipitms of super-immunised serum against 
glanders 

(3) The precipito-reaction, obtained with super-immunised serums 
against glanders, is absolutely useful and practical because of its easy use, 
its simplicity, and its certainty m the estimation of the toxicity and of the 
activity of the mallems put on the market 

(4) The greater the degree of dilution, at which it contains sufficient 
quantity of piecipitable substance, able to react with the precipitms of 
super-immunised serum against glanders, the more active is the niallem 

71 - The Control ot Cattle Plague in Indo-China. — Schein, h (Veterinary surgeon at 
the Pasteur Institute of Nhatrang, Annam), in Bulletin a^ncole de PInsUtut Scicntifiquc d* 
Season, Year I, No 3, pp 65-73 Saigon, March, 1919 
Cattle plague is the most feared epizootic disease m Indo-Chma, where 
it has been known from the remotest times 

The author studies the disease, passing rapidly over well-known ge 
neral facts, laying stress on the local conditions, and on the latest scienti¬ 
fic opinions, so as to determine clearly the present state of that im¬ 
portant question so far as Indo-Chma is specially concerned 

SrECiKS attacked — All domestic and wild ruminants Sheep and goats 
themselves are liable to contract the disease, and to transmit it. The Pasteur 
Institute at Nhatrang has recently proved that the Indo-Chinese goat is 
at least as liable as the buffalo to the innoculated disease, thus constituting 
an excellent subject for experiment M M Carre and Fraumbadlt, at 
that Institute, have shown that, contrary to what was thought, the pig can 
be infected and a transmit the disease 

Wild ruminants, or wild boars, beasts of the forest are therefore lia¬ 
ble to preserve and spread the virus But infection by them is uncertain 
and accidental, and if we are defenceless against it w r e must nevertheless 
fight against the disease 

China constituted for Indo-China a veritable reservoir of virus , while 
cattle plague has disappeared from Annam, Tonkin is still, most certainly 
by Chinese infection, ravaged by it This is a most useful indication: 
if cattle plague is not endemic m Indo-China, it would be possible to obtain 
its total suppression (1), by an energetic use of all the available measures. 

Sensititiy oe various breeds Annamite cattle are relatively very 
slightly sensisitive to virus. Letting the disease spread freely, the mor¬ 
tality varies from 30 to 50 % of those attacked. On the contrary, the 
improved breeds, resulting from crossing with European cattle, as well as 

(i) See JR March, 1919, N0..333. (Ed ) 
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buffaloes, par a much higher toll, which may be as high as 90 (> 0 oi the 
animals attacked Nothing is at present known regarding the relative 
susceptibihtv of the other breeds (of Cambodia, Yuman, Jlianh-hoa, etc ) 
Individual sensitivity —In various countries (tlie Philippines, Kry- 
threa), it has been noticed that animals living on the heights aie less attect- 
ed than those living m the lowlands. The buffalo, pre-eminently an ani¬ 
mal of the lowlands, is extremely sensitive 

But possibly there may be resistance to inlection through immunity. 
(1) Hereditary immunity (by Darwinian selection) (1) active immunity 
(by previous attacks, this is the most effective, &) passive immunity by the 
antitoxins of the serum of the mother's milk, for the young who are sucking 
The author desenbes the symptoms, diagnosis injuries, bacteri- 
ology, sanitary precautions, antiplague serum 

Antiplague serum — It was discovered, and brought to notice, si¬ 
multaneously by Kolle and Turner, m South Africa, and by CarrI: and 
Fraimnault at the Pasteur Institute of Nhatiang Since then impro\e- 
ments have been made m its preparation, tending mainly to reduce the 
net cost The most important is due to M Nicolle, who at the Pasteur 
Institute at Constantinople, substituted for virulent blood the liquid from 
peritoneal washing of an animal suffering from the disease, as the source of 
virus intended for super-immunising the animals producing serums There 
are two methods of serotherapy * — " sero-mfection ” which is a true vacci¬ 
nation (a mild form of the disease is given to the subject), and “ passive im¬ 
munisation ", by the use of serum alone According to the author, seio- 
infection is the better process 

Great care should be taken, when a newly imported animal is being in¬ 
jected, not to inoculate it with germs of other diseases, or protozoa. 

The author concludes that the most formidable of cattle infections in 
Indo-China may be considered as conquered, and that, if it is really desired, 
breeding could become a very great source of wealth of the colony, and a 
valuable source of preserved and frozen meat for France. 

72 - Haemorrhagic Septicaemia in Indo-China. — schein, h,, m Bulletin Suenufiqu* 

de Saigon, Year I, No pp 357-261 Saigon, Sept, 1019 

The question of haemorrhagic septicaemia has led to lively controver¬ 
sies m Indo-China Up to 1919 all the cattle diseases, in this colony, were 
included under the name of “ cattle plague ”, thus denying the existence of 
haemorrhagic septicaemia; .then there was too much generalising in the oppo¬ 
site sense, by denying even the existence of cattle plague. The two epi¬ 
zootic diseases most certainly exist as the works of the author (Bacter¬ 
iologist at the Pasteur Institute at Nhantrang, Inspector of Epizootics), 
made in collaboration with M. Yersin, have affirmed. 

The author, owing to the interest which the question.presents, drew 
up a statement: — on haemorrhagic septicaemia (describing its 4 forms, 
super-acute, acute, sub-acute and chronic), on its treatment, (intravenous 
injections of iodine, carbolic acid, collodial silver or aniodol used internally, 
mild laxitives, alcohol, bitters (nux vomica), rich, nutritive and easily 
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digested food) — of bacteriology, — of the diagnosis of vaccination, and 
of serotherapy (it appears that fairly good results can be obtained by 
vaccination with the bodies of microbes, killed by glycerin, and injected 
with the latter according to Dr Bernard’s method for the pieparation 
of the anti-«taphylococcic vaccine, on prophylaxis 

73 - The Control of Parasitic Flies on Sheep in Australia by Spraying with Insec¬ 
ticide (1). — McDonald A, H E in A 'ncultural Gazette of New South Wales, Vol XXX, 

No 6, pp 403**05, 3 fig Sydney, June, 1919 

Experiments carried out at Trangie Experiment Farm, New South 
Wales, Australia, with the object of confirming the efficacy of spraying 
insecticides on sheep (by forcing a strong jet of the liquid into the wool) as 
a measure of protection against the blow fly or blue-bottle fly (Calhphom 
spp), show that, although this treatment does not give complete piotec- 
tion, it, however, reduces considerably the number of sheep attacked since, 
on the average, the proportion was 33 % ih the flocks treated and 54 % in 
the untreated flocks 

The insecticides used ui the expenments were an arsenical sheep-dip 
powder, a cnbolic dip and a mixture m which the active agent was 
arsenite of soda All were applied by means of a very strong jet with a 
diameter of about 1 2 \ inch, using a pressure of about 60 lb During the treat¬ 
ment the wool was not clipped because it was required to hold the insecti¬ 
cide and to enable the maggots present m the wood to be poisoned The 
application was repeated a second time 6 weeks later 

It appears that this treatment localises attacks,, but further research 
is necessary. 

74 - Efficacy of Leguminous Plants of the Genus Deguelia (- Derris) in 
Fighting Parasitic Insects and Mitss in Domestic Animals. — see No. 1*3 of this 

Review 

75 - Diseases of Pigs in Albania. — See No 99 of this Review 

76 - The Acid-Base Balance in Animal Nutrition; Metabolism Studies on the Effect feed* 

of Certain Organic and Mineral Acids on Swine {2),— eamb, a r and eward j m. and feeding 
(I owa Agricultural Experiment Station, Ames), m The Journal of Biological Chemistry , 

Vo. XXXVII, No 2, pp. 329-342 Baltimore, Feb, 1919 
Metabolism studies undertaken by the authors on live pigs to obtain 
definite informal ion regarding the transformation of lactic, acetic and sul¬ 
phuric acids in the body of the animal to which they were fed. 

Results — With a ration containing an abundance of calcium the 
animal apparently oxidised the organic acids completely without increase 
of ammonia in the urine, and these acids apparently caused a slight increase 
in the retention of calcium 

With the same basal ration plus 300 cc, of normal sulphuric acid solu- 


(1) See also R , Nov 1914, No 1017 R > Aptil 1915* No 401 and R , Oct 1915, No 1051; 
R , Dec 191G, No I2J5 , R. } Dec 191&, No 1874. {Ed) 

(2) See R April, 1919, No 485 {Ed>) 
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tion a day, bi % of the acid ingested was neutralised by the ammonia ex~ 
cieted and 5 % was excreted as phosphates 

With another basal ration, very pool m calcium, extra ammonia ex¬ 
cretion accounted ior 7O ° n of the ingested acid and evtia iirttiaiv acidity 
for 10 ° 0 

With neither'of the above noied latnms did the mineral acid cause a 
significant loss of calcium, nor did it mtexfeie with the storage of piotun. 

77 - Vitamines in Green Fodder.— osborntj* t b and mendfe, x y b with the coope¬ 

ration of Ferry, B B and Wakfman, A J m The Journal of Biolontal Clumis try, 
Vol XXXVII, Mo 1, pp 187-200, 3 pi Baltunoic, Ian, 1910 
The authors have studied the presence in certain gicen plants, of 
fat-soluble and water-soluble vitamines by means of iceding tests on rats 
In order to test for each of these vitamines, the pioduct under study 
was fed 111 a ration rich in the other kind of vitamme The iotlowing 
vegetable foods were tested — leaves and stalks oi spinach , whole 
inside leaves of cabbage, whole young plants oi alfalfa, elcnei and 
timoth}" grass , after drying m the air at 5o-()0°, then finely ground. 

The results obtained indicate that 10% of spinach furnished a little less 
than the required amount of water-soluble vitamine, while the rats obtained 
abundance (for normal development) of fat-soluble vitamme, 1^5 % 
of cabbage leaf appears to be equivalent to about 10 % of spmach in respect 
of water-soluble vitamme Preliminary experiments with the other plants 
indicate that the content m water-soluble vitamine of clover and timothy 
grass is similar to that of cabbage, while alfalfa is a little richer The con¬ 
tent of fat-soluble vitamine appears to be very high 

According to the few data at present available, green vegetables sup¬ 
ply an important addition to human diet, because the staple foods (cereals, 
potatoes, sugar, meat, fats, etc ) furnish too limited a quantity of either of 
these vitamines to satisfy wholly the requirements of an adequate diet. 

78 - Supplementary Relationships between the Proteins of Certain Seeds. - He col- 

Ltntf, B. V , Simmonds, N , and Parsons II, T , m The Journal 0/ Biological Chemistry, 
v XXXVII, No i, iip 155-178, 7 diagr Baltiraoie, Jan, i<)rg. 

Study of the values of different mixtures of pioteins furnished by z 
seeds, one of which (linseed or millet) furnished 1 :t aurl the other (barley, 
wheat, maize pea, kaffir corn, soya bean, rolled oats, cottonseed flour, rye) 
furnished of the total protein of the food nnxtuie The total quantity 
of protein fed represented 9 % of the dry food mixtures. Records were 
made of the growth and variations from normal in ordinary functions 
of the adult animal (rats), such as reproduction and nursing the young. 
Individual differences of vitality were compensated by data being obtained 
from a group of 4 or 5 animals fed at the same time and with the same 
rations. 

Results. — Generally, the proteins of the two seeds did not supple¬ 
ment each other to any appreciable extent t 

The best growth curves were obtained with a mixture of linseed (furnish- 
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ing 33 of the protein) and rye (furnishing *,) of the protein), and with a 
mixture of pea (furnishing ) [ of the protein) and millet (furnishing * \ of the 
protein) 

Repioduction was better, m all cases, with a mixture of proteins from 
the 2 seeds than with protein furnished by one seed only. 


79 - The Nutritive Value of Coconut Globulin and Coconut Cake.— Johns, c o , finks, 
A J , and Paul M S m The Journal of Biological Chemistry, Vol XXXVII, No 4, 
PP 497-502, 4 diagr Baltimore, Apr 1919 

Coconut cake is chiefly used for feeding milch cows to obtain milk with 
a high fat content The consumption of the cake has increased enormously 
during the last few years m the United-States During the financial year 
ending June 30, iqiS, 486 qg b 112 lb of copra were imported into the 
United States , this was tour tunes much as the quantity imported 
in 191O Coconut oil is used to a great extent m the manufactuie of oleo¬ 
margarine , the cake contains about 10 % of oil and from 17 to 18 % of 
protein, composed chiefly oi globulin which contains about 175 % of 
nitrogen and the following percentages of ammo-acids — Cystine 1 44, 
arginine 15 g2, Histidine 2 42, Lysine 5 80, that is to say all the ammo- 
acids necessary for growth as well ps tryptophane 

The chemical composition of the protein of the coconut showed 
that it was of high quality and feeding tests made by the authors (on rats) 
have fully confirmed this 

It has been proved that — (1 ) The globulin of the coconut produces 
normal growth when used as the sole source of protein in an otherwise com¬ 
plete diet 

(2) Commercial coconut cake furnishes the necessary amount of pro¬ 
tein for almost normal growth 

(3) This cake contains sufficient water-soluble vitamme and also 
some fat-soluble vitamme, but the rate of growth is increased by adding 
butter fat to the ration 


80 - Importance of Salt in Food Rations of Cattle* —joffu, j, in journal of Dairy 
Science Vol II, No. 3, pp 159-169, bibliography of 8 titles Baltimore, May, 1919 
The author purposed to review the literature on tins subject, to bring 
to light the opinions put forward recently on the matter and if possible 
to draw practical conclusions from them These conclusions may be 
summarised as follows. — Want of salt in the rations causes pathological 
conditions and gives rise to a loss of live weight and of vitality and, con¬ 
sequently, a decrease in yield The experimental data worked out by 
the author indicate that the necessary amount of salt, according to the 
rations, should vary between 36.6 gm. and 40. 7 gm. per day for each milch 
cowm the cowhouse. Some foods, such as soya beans and Kafir corn (a 
variety of sorghum) require a larger amount of salt. At the Agricultural 
Experiment Station of Kansas only salt obtained by evaporation is used, 
rock salt being too coarse and irritating 
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81 - Colour Inheritance in Mammals. — WRIGHT, S. in The Journal of Heredity , Vol VIII, 
No 5, PP 224-235 , No 8, pp 373-378 ; No 9. pp 126-430, No 10, pp 473*475 and 
476-480, No 11, pp. 521-527, No 12, pp. 561-564, Waslungton 1917, Vol IX, No 1, 
PP 33“38 , No 2, pp. 87-90 , No. 3, pp 139-144 , No 5, pp 227-240 Washington, 1918 
I — The author attempts to establish relationship between bio¬ 
chemical discoveries relating to melanism and the correlations between 
different colours described in works on genetics lie propose^ a scheme 
by which the reciprocal relations between the different colours of the cost 
of mammals can be indicated and he recommends the following classifi¬ 
cation of colour factors — 

(1) Factors which influence distribution and intensity of colour, largely 
irrespective of the kind of colour — 

a) Factors which influence the distribution of colour in contrast with 

■white , 

(b) Factors winch influence the intensity of colour m all coloured 
parts of the skin, fur, and e}*es. 

(2) Factors which influence the distribution and the intensity of differ¬ 
entiation from yellow to black, effects naturally visible only in coloured 
parts — 

(7) Factors which influence the distribution ot a dark colour (black, 
sepia, brown, etc) in contrast with yellow; 

(b) Factors u Inch influence the intensity of only the dark colours with 
effects visible whereever these colours appear (skin, fui, eyes) 

II. — Mice. — The author states in detail the present state of know¬ 
ledge relating to colour inheritance m these animals He gives a list of 
7 sets ot Mendelian allelomorphs which have been identified and of 3 sets 
of colour variations which have not yet been analysed These are classi¬ 
fied according to their physiologically visible effects m conlormity with 
the previously mentioned scheme 

III — Rats — Data regarding colour inheritance in rats consist 
chiefs in the interpretation of results of selection experiments on hooded 
rats (grey with black head and narrow mid-doisal stripe) carried out by 
Castee, W. E, American Breeders Magazine , No 3, pp. 270-282; T912 , 
American Naturalist, Vol 48, pp 65-73, 1914, Vol 49, p 37 and Vol 713- 
726, 1915 ; Vol 51, pp K2-114, 1917, Cistus W. E. and WRinur S„, Set . 
N S,V ol 42, pp 191-195, 1915/Castle W E end Phieeips, J C, Car¬ 
negie Institution Washington Publication No 195, 56 pp , 1914; CvsteH, W. 
E, Ibidem Publication No. 241, part in, p. 161-187, 1916 

The author concludes that genetic variations occur sufficiently oiten to 
give a basis for selection which might be carried on indefinitely “ Under 
any interpretation Castek’s, selection experiment demonstrates the effi¬ 
cacy of Darwinian selection It true that one large mutation occurred 
with effects perhaps as great by itself as the entire plus selection series, 
but where such a variation gives one new level, selection has produced a 
continuous series of .stable levels. This would give selection of small va¬ 
riations a more important place in evolution and animal husbandry, where 
it is nice adjustments of one character to another or to the environment, 
that count 
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IV — R\bbit c — The author enumerates the 10 unit difference^ 
known to exercise influence m colour inheritance in rabbit^ These are 
classified m 7 independent sets of allelomorphs, oi which 3 have been proved 
to be triple allelomorphs These 3 sets of allelomorphs, as in the ca c e of 
many other mammals, determine a linear series of ph> siological effects which 
are inexplicable a*- linkage of factors m the germ cells 

V — Guinea pios — In the gumea-pig, as certainly in other animals, 
the spots on the coat must be detei mined by a collection of causes of very 
diverse kinds There are hereditary factors of many kinds and factors which 
are of the nature of accidents happening during development Certain fac¬ 
tors influence the development of the spots and others determine their po¬ 
sition Of the latter, some assign the ^pot to the axis of S3”mmetry and or¬ 
gans of the body others determine the position at random Some factors 
influence only the tortoiseshell or the piebald coloration in one way or 
another, while others have a simultaneous influence on both The lesult 
is such a diversity of pattern among tri-coloured animals, that a rough sketch 
will identify almost any animal in a group of a thousand 

VI — C\ttle — The author, considering the inheritance of the co¬ 
lour roan, maintains that the data furnished by Wentworth (American 
Breeders Magazine,'No 4, pp 202-208,1913— Journal of Agricultural Research 
Vob 6, pp 141-47, 1916) do not confirm the 2 factor hypothesis enunciated 
by that writer, but rather the idea of a single factor without dominance , 
he explains the exceptions by means of subsidiary hypotheses. The results 
published by Teovd-Jones and Evvard (Research Bulletin No 30 Agricul¬ 
tural Experiment Station Iowa State College of Agriculture, 1916), showing 
that white is independent of red and of black are regarded as contrary to 
the theory of “polygamous factors” (multiple allelomorphs) enounced by 
Wilson (Sci Proceeding, s of the Royal Dublin Society , p ix, 1918) to explain 
the roan coat 

Contiar3 T to WnsoN ( Sci Proceedings of the Royal Dublin Society , 
pp 12-66, 1909), the author considers that the colour dun (dull brownish 
black , the hairs showing a 3 T ellowish tip and the 3^ellow colour tending to 
predominate especially along the mid-dorsal line) is due to a diluting factor 
combined with black The same factor combined with red produces 3-ellow 
or cream Brindhng (that is to sa> r the presence of irregular black streaks, 
or of a deeper black if the ground colour is black also) has not been analysed 
in a satisfactor3 T manner Piebald is independent of colour, but, on account 
of the few data available, the interpretation of the factors of the different 
spots cannot be attempted. 

VTI — Horses (i) — In these animals 7 pair of independent alle¬ 
lomorphs are recognised. Generally the works of the different writers sup¬ 
plement and confirm each other The author is unable to explain certain 
facts exhibited by horse hybrids, especially the occurrence of chestnut mules 
since that colour has never been seen in the ass and is recessive in the horse. 

VIII. — Pigs, — The author collects the fragmentary data published 

(1) See R., Dec., 1917, NV> 118S. (Ed ) 
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on the subject of colour inheritance in these animals. White in Yorkshires 
is dominant over red and over black as has been shown by Smith {American 
Breeders Magazine, Xo 4, pp 113-123,1913), but it differs from the dominant 
white of other mammals inasmuch as that breed never transmits led when 
crossed with black, nor black w hen crossed with red The author puts ior- 
ward the idea that, m the case of Yorkshires, white is an extiome dilution 
of red accompanied by complete absence of extension of black 

The absence of the factor of dilution and the presence of a partial ex¬ 
tension of black gives as lesult a black coloration with the white points of 
Berkslures and Poland Chinas A change m minor factors causing an 
intensity of red and a restriction of black transforms this colour into self 
red m Duroc Jerseys and m Tanrworths The replacing of the factor “ par¬ 
tial extension of black ” by the iactor “ total extension ” gives as result a 
self black coat as in the Hssex breed, while the addition of the factors of 
the white band has for result the coat of the Hampshire breed 

IX — Dogs — For the colour of the coat, 5 pairs of unit characters 
have been more ci less clearly distinguished 

X — C \ts — The most curious fact regarding colour inheritance in 
these animals is that tortoises hell fur (yellow mixed willi black) is larely 
found in males 

The theories put forward to explain it assert that an orange male cros¬ 
sed with a black female will only produce black males and tortoiseshell fe¬ 
males Tortoiseshell females crossed with orange males should produce 
black males and an equal number of tortoiseshell and orange fcamles 

However, in both crosses only black females and tortoiseshell males 
were registered. The author notes that these discrepancies are much more 
numerous among the female than among the male descendants and, conse¬ 
quently, the variations cannot be left out of account as errors m the xeeorJ. 
It appears that, for colour inheritance in the fur of cats, there are 7 pairs of 
well-defined allelomorphs 

XI — Man — The author sums up briefly the data available on the 
subject of colour inheritance for the hair, the colour of the eyes, premature 
grayness, albinism and locks of white hair. 

82 - French Horses in America, especially in the United States- — cratt, Alfred, 

in Journal ^Agriculture pratique Yeai LXXXIII, No. 40, pp. SoS-Sxa, 2 figs Paris 
Nov. 6, 1919. 

It seeing most probable, that, among the French breeds of horses, 
the draught, and particularly heavy draught, breeds will come to the fiont, 
owing both to their less delicate constitution, and the greater success in 
their production, and of their more ready and advantageous sale. 

French breeds of draught horses have long been universally appreciated; 
in America, and in the United States in particular, they are the most 
appreciated. This is a very interesting fact for French export. 

Americans prefer quiet and powerful animals, as large and heavy as 
possible. 

Whether from the drier climate, or for some other reason, these breeds, 
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once they have been exported to North America, have a ter.dancy to fine 
dovn, and to decrease m weight and size at the end of seveial generations" 
for this resason, it is necessary to renew the blood frequently by s-ood sires 
Among the draught breeds m France, some, such as the Nord and 
Ardennes draught horse, have suffered much from the war, and it \\J 1 take 
time and much trouble to restore them, but these will not be lacking 

Compared with these breeds, the others such as the Boulonnais, 
Percheron, Nivernais breeds, the mule producing bleed of Poitou, the 
Breton draught horse have not suffered 

In the United States, out of 100 horses, 82 are Percherons, 12 Belgian 
and only 5 or 6 English heavy draught Clydesdale or Shire stallions 

French breeds have the gieale^t future m America, and it is incumbent 
on France to continue her efforts, especially as legards selection 

v 

S3 - French Cattle in Brazil. — De la Vaissiere, in Comptes rendus des Seances de 
VAcademie d y Agriculture de France, Vol V, No 29, pp 780-781 Pans, Oct 1, 1919 
M A Crozier, (Directeur de TOffice National du Commerce Exteueur), 
transmits a leport of the author, French vice-consul, at Porto-Alegre, 
on the possibilities of export of French cattle to Brazil # 

Great efforts are being made, under the auspices of Dr C Dir ion, 
H B M Consul at Porto-Alegre, to group the breeders of stud animals 
m the United Kingdom, with the object of establishing a flow of export of 
the above mentioned animals towards the Rio-Orande-du-Sul, as was done 
for many years for the Argentine Republic 

From the standpoint of cattle which hold the first place in the breeding 
of that part of Brazil the breeds which are most interesting are the Flem- 
mish (red coat) the Normandy, and also the Charolats There is, therefore, 
a good market there for young bulls and heifers of the above-mentioned 
breeds, and the author draws the attention of French breeders of stud ani¬ 
mals to this question 

84 - Milk Substitutes in Feeding Calves. — Caldwell, R E , m Journal of Dairy Science, 
Vol II, No 4, pp 312-329,15 fig Baltimore, July, 1919. 

In the United States milk and its products supply about 19 % of the 
food consumed by man in normal times , it is therefore essential to find ade¬ 
quate substitutes for feeding calves This question has been studied for 5 
years at Purdue University Agricultural Experiment Station 

The experiments described m the work under review served to compare 
the utilisation of nitrogen m 3 rations, one containing liquid blood, the se¬ 
cond vegetable protein and the third milk only. 

A call (No. 1) received milk, ground maize, oats and clover hay. The 
milk was replaced by a mixture of 1 part (by weight) of linseed meal + 
1 part of “ ted dog ” Sour + 1 part of hominy + 4 parts of liquid blood. 
When the calf was tic days old, it was given a ration which only differed 
from the former by containing dry instead of liquid blood and the 4 ingre¬ 
dients m the milk substitute were m equal parts. 

A second calf (No 2) received milk and a dry mixture of 5 parts of ground 





maize + 5 parts of gluten feed + 5 parts of “ red dog ” flour + 2 parts 
of buckwheat flour and clover hay as roughage 

The milk was later replaced by a mixture of the same ingredients com¬ 
posing the dry mixture with the addition of an extract obtained by boiling 
clover ha3 T in water until the liquid portion contained 1 per icoo of nitrogen 
When this calf was no days old he was placed on the same ration as calf 
No 1 m the first pait of the experiment Two other calves (Nos, 3 and 4) 
received milk, ground maize, oats and alfalfa ha3 r They served as control 
to the two preceding calves. When calf No. 3 was 100 days old, it was given 
the ration which was fed to calf No 2 during the first part of the experi¬ 
ment. When calf No 4 was 90 days old, it received the ration which had 
been fed to cab No 1 during the first part of the experiment The 4 bull 
calves were of the Holstein breed. 

All the calves were placed in digestion crates , the quality and quantity 
of their excreta were recorded daily. The calves were weighed every 10 
da3 T s and photographed every 30 days. 

A series of tables indicate — The consumption of nitrogen and the per¬ 
centage of nitrogen uhich each feed supplied for each 6f the 4 calves , the 
quantity of nitrogen fed to, excreted and retained by each calf; the gain 
m live weight ever3 T ro da3 r s (on the average, the daily gain was x 15, o 68, 
1 08, and 1 81 lb respectiveh T for the four calves) 

The amount of nitrogen fed in the food increased, for calf No. 1, from 
39 192 gm. per day between the 20th and the 30th day of age to 1x4 595 gm. 
between the 130th and the 140th day, with a maximum of 115.100 gm and 
there was, during the 120 days above noted,a total of 11138 710 gm and,ou the 
average, Q 2 822 gm per day. The respective figures for the other calves were. — 
Calf "So, 2, from 38,354 gm between the 1st and the 10th day of age, to 
66,118 gm. between the noth and the 120th day, with a maximum of 
72 025 gm total for the 120 day* 6451.910 gm.; daily average 53.766 gm 

Calf No 3, from 27.942 gm. between the 20 th. and the 30 th. day of 
age to 67 944 gm. between the 130th day ard the 40th day, with a 
maximum of 83 808 gm ; total for the 120 days 7289.240, daily average 
60.745 gm. — Calf No 4 from 11 458 gm, between the 20th and the 
30th day of age, to 75.541 gm. between the 130th day and the 140th 
da3 r ; with a maximum of 87 232 gm total for the 120 day's 5784.69 gm., 
daily average 48 205 gm 

The percentages of nitrogen excreted in the faeces of the 4 calves on 
the average for the 120 days of the experiment, were 34.24, 28 73, 31 07, 
25.57, respectively, those for nitrogen excreted in urine were 42.16, 31 52, 
31 00 and 36 12, those for nitrogen retained were 23 76, 28 81,37.84, 
and 39 15 

Calf No. 1, which received animal protein in the form of liquid blood* 
consumed the greatest amount of nitrogen, retained less and excreted more 
in the form of urine than any of the other calves m the experiment. But 
the effective amount (m grammes) of nitrogen retained was equal to the 
average for the two calves fed on milk. 

The excess nitrogen eliminated in the urine shows that the nitrogen 
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supplied by the liquid blood has high degree of solubility or absoiption 
and serves as a guide, at lea^t m some measure, m judging the desirability 
of a ration foi calves When calf Xo i received dry blood instead of 
liquid blood, the amount of nitrogen consumed remained fairly constant, 
the retained nitrogen was equal to that previously retained and the 
excreted nitrogen changed from the urine to the faeces 

Calf'S a 2, which received the* vegetable protein ration, consumed a ^mall 
quantity of nitrogen, retained the smallest quantity m giammes and ex¬ 
creted the largest quantity in the faeces. The presence of milk or liquid 
blood increased the nitrogen in the urine to a point which agrees very 
closely with that given by the calves which received tlie-e foods 

Calves Xos 3 and 4 retained the largest amount of nitrogen and main¬ 
tained a more equal division of nitrogen elimination m the faeces and m the 
urine than the calces which received the substitute ration Their behaviour 
when changed to other kinds of rations agreed with that of calves which 
received similar rations during the earlier periods of the experiment 

85 - Can u Home Grown ” Rations Supply the Proteins Necessary for High Milk Pro¬ 
duction?— HArt, B B and Humphrey, G C, m The Journal of Biological Chemistry, 
Vol XXXVIII, Xo 3, pp 515-527 Baltimore, July, 1919 

A ration competed of cereal grains, silage and clover or alfalfa hay is 
considered by some as sufficiently adeqi.ate 1x1 protein content for maintain¬ 
ing a high milk production. But in view ot the new theorj" according to which 
the value (for growth or nulk production) of a protein mixture depends upon 
its qualitative constitution and its quantitative composition and not merely 
on the quantity of proteins fed, it was necessary to determine directly by 
metabolism experiments whether the above-mentioned ration, entirely 
produced on the farm, could furnish protein for a high milk production 
without draining the protein reserves 111 the tissues of the animal The 
ration used 1x1 the experiment wa^ composed of maize stalk silage and clover 
hay to which ground oats were added 111 the 1st period of A weeks, ground 
barley m the 2nd period, ground maize m the 3rd a mixture of approximat¬ 
ely equal parts of the three grains m the 4th. period, all periods of 4 weeks. 
The amount of energy- provided by the 4 rations was maintained constant 
bj T the addition of maize starch The proportion of grains and starch fed 
to 3 cows (Xos. 1, 2 and 4) was m conformity to the rule 1 lb, of grain for 
3 lb of milk , that ot grains fed to 2 cows (Nos 3 and 5) was larger than 
the normal 

The cows belonged to the Guernsey, Jersey and Holstein breeds. Cows 
Xos 1 and 3 were good milk producers for they gave 34 to 37 pounds of milk 
daily when the experiment commenced Although these cows were fed 
ad libitum they had a negative nitrogen metabolism from the beginning of 
the experiment for 5 or 6 weeks, during which time their milk production 
decreased gradually to a point where the ration consumed maintained a 
state of nitrogen equilibrium, which was reached before the end of the 
second period of 4 weeks. 

Cow Xo. 1, during the 8 weeks when she was put on a ration of oats fol- 
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lowed by barley, decreased the amount of nitrogen secreted m the milk 
by over ioo gm per week , this quantity decreased by over 150 gin per 
week m the case of cow No 3 On December 3, cow No. 1 produced 33 8 
lb of milk and on February 3, onlv 23 7 lbs cow No 3 gave 36 9 lb 
on December 3 and 25 9 lb. on February 3 Cow No. 2 consumed a 
large amount of food but she gave less milk than cow s Nos 1 and 3, which ena¬ 
bled her to maintain herself m nitrogen equilibrium on the gram ration + 
silage + clover hay. The amount of nitrogen secieted in the milk produced 
by her during a week scarcely decreased by 60 to 70 gm , the quantity 
of milk was also sensibly maintained , it varied only from 23 7 lb on 
December 3, to 20 1 lb. on ]\Iarch 17 These results ffiow clearly that 
ordmarj" ** home grown foods suffice only for a model ate milk jiroduction 
The data set forth in the Table belowr confirm the conclusion that the essen¬ 
tial change incident to an intake of protein insufficient both 111 quantity 
and quality for nitrogen equilibrium 111 a milking cow is a rapid decrease m 
the secretion of milk and not a change 111 the percentage composition of 
the milk. 


Decrease in quantity of milk produced by cou's m negative nitrogen balance , 
bid maintaining the percentage composition of the milk 




Cow No 1 

l | 

| Ccw No 2 

Cow No 3 

Cow : 

No 4 

Cow 

I ^ 

* 



Dec | 

Jan 

Dec 

1 

Mai 

Dec 

( Jan 

' Feb 

Mar. 1 

Feb | 

1 Mar 



16 

13 

1 16 

10 I 

t 

16 

1 13 

! 10 ; 

10 1 

I 10 i 

1 10 

Milk daily . . . 

. lb 

32 7 

1 

268 

24 3 

1 

1 

21 2 | 

32 0 

1 

20 0 1 

1329 

19 6 

Li 3 

! 

23 O 

Total solids . . . 

Of 

- • 0 

13 57 

13 52 

14 27 

14 171 

13 07 

S 2 73 1 

10 96 

II 90 

112.07 

12 58 

Tats. 

O' 

• * JO 

4 60 

4 45 

4 70 

5 10 

4 IO 

1 350 

2 80 

3 50 

1 3 10 

3 60 

Nitrogen . 

% 

1 0 49 

047 

| 053 

, 0 53 

O 46 

, 0 47 

0 41 

j ° 4 S 

1 0 50 

049 


The mixture of oats, barley and maize w r as not better than nations 
containing a single gram During the period of obscr\ alien the live w r cigh 
of the animals gave no indication regarding their nitrogen equilibrium 
Cows Nos. 1 and 3 lost heavity m weight under conditions of negative nitro¬ 
gen balance . they changed respectively from 1 c 24 to 9 $5 lb and from 
885 to 762 lb between December 2, and January 2^. 

Cow 7 No. 2 vdiich w r as in nitrogen equilibrium dining the 16 w r eeks of 
the experiment did not lose weight but did not increase appreciably for 
she changed from 1088 lb on December 2 to 1 199 lb on March 27 
Cows No. 4 and 5, although in negative nitiogeu balance during \ or 5 
weeks increased in weight respectively from 1356 to 1395 lb. and from 
1135 to 1200 lb. between Januarj 7 20 and March 17 

The animals in negative nitrogen balance decreased their production 
of milk by 8 to 10 lb in 5 or 6 wrecks . this amount wrould have a market 
value of about 50 cents 

The cost of the addition of 2 lb. of protein concentrates to the daily 
ration would therefore have been more than covered. 

m 
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Conclusion — A cow with a low milk production and a good ape- 
tite can be kept m nitrogen equilibrium with a “ home grown ” lation, but 
a good milk producing cow requires a supplement of protein concentrates 
to avoid loss of nitrogen and consequent decrease m the milk production. 

86 - Alfalfa as Sole Food of Dairy Cattle in the United States. — Woix, v w, m 

Journal of Dairy Science , Vol I, No 6, pp 4 Oi Baltimore, March, 1918 

The two most important changes m American agriculture during the 
past 25 years are the introduction of the silo in cattle farming and the in¬ 
troduction or the extension of alfalfa cultivation. The silo has spread from 
the east westwards and alfalfa from the west eastwards At the present 
time alialfa occupies over 30 % of the irrigated aiea of the United States 
and 7 % of the entire area under hay and fodder crops. The proper uti¬ 
lisation of a crop of this importance becomes therefore a most important 
economic problem both for the individual farmer and for the community. 
Furthermore, the fact that a very large number of farmers 111 the western 
States practise the method of feeding cattle exclusive^ with alfalfa has 
raised the question whether this practice is really the most economical The 
author's research, earned out dunng more than 3 years at the California 
Agricultural Experiment Station, aimed precisely at cleanng up this 
point and it was purposed to relate and discuss* tbe principal results 
that have been so far obtained The experimental data at present include 
9 lactation periods for heifers fed, since the expenments began, exclusively 
on alfalfa, and 9 lactation periods for heifers of similar age, breed, etc., 
fed on rations of alfalfa hay, silage, and mixtures of various concentrates 
(mainly rolled barley, dried beet pulp, coconut meal, and wheat bran) 

The influence of the tw T o methods of feeding has been studied from the 
following standpoints — Increase in live weight and body measure¬ 
ments dunng the tests , the influence on the calves produced the heifers, 
the influence on the production of milk and butter during each lac¬ 
tation penod ; the relation between the food consumed and the dairy 
production. 

Influence on live weight and measurements — The average 
gains m live weight were greater with mixed rations than with alfalfa alone, 
in both series of tests , with the farmer the average gam was 1.11 lb. 
before calving as compared with 1.05 lb. for alfalfa alone ; during the en¬ 
tire period, the average "mcreavSe was o 60 lb. against 0,50 lb. per t day, res¬ 
pectively, an average difference of 20% in favour of the mixed ration 

These results clearly indicate the nutritive superiority of the mixed 
ration compared with that of alfalfa alone, at least so far as gain in live 
weight is concerned. The increases in measurement were expressed in 
percentages and the figures recorded for both series in the penod before 
calving and during the 1st and 2nd lactation periods were higher for the 
animals fed on mixed rations than for those which only got alfalfa How¬ 
ever, these differences disappear when longer periods or summary data 
for both lots are considered, except, however, the two measurements re¬ 
lating to length and girth. While these results are not conclusive, they 
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indicate a tendency towards a greater body development with nnxed rations 
than with alfalfa only. 

Influence on the calves dropped by the heifers. — Since the 
beginning of the experiments there were 2 lots of 13 calves each compris¬ 
ing 6 Jerseys and 7 pure-bred or grade Holsteins. The calves dropped by 
the heifers fed on alfalfa weighed, on the average, 59.8 lb at birth and those 
dropped by heifers cn mixed rations averaged 64.4 lb, an average increase 
of 8 % for the latter. The experiments are at present insufficient to pre¬ 
dict whether this difference will be maintained later with the growth of 
the calves, but a higher live weight at birth is itself a factor favourable 
to the future growth of a young animal 

Influence on dairy production. — The animals under experiment 
have furnished up to date complete records of production and food con- 


Food consumption and production, 1914-9x7. 
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Fayne (pure Holstein) . . . 

364 SS50 O 2O5 2S 

2 99 

12O7 

9079 

6005 

— 

— 

— 

Jap (pure jerseys) 

365 5010 2 251 09 

5 01 

792 

7870 

7S53 

— 

_ 1 

— 

Begonia 2nd (id) 

277 2G70 1 121 44 

4 55 

861 

5 8 <h 

7SS3 

39S2 

— 

— 

— 

Maria (Gr Holstein) 

316 6021 I 197 -0 

32s 

106.J 

7904 

— 

— 

— 

Fame (id) 

3S2 6-|b7 7 217 _{5 

3 36 

94 ° 

9692 

4 * 5 * 

— 

— 

— 

Babette (id) 

305 5435 5 172 20 

3 i 7 

1017 

7^12 

4234 

— 

— 

— 

Averages. . . 

335 57-13 * 204 1 y 

3-56 

1007 

7954 

574 5 

— 

— 

— 

2nd lactaHon period 









Fayne . 

345 8216 8 258.O4 

3 15 

* 3 ^ 

867 / 

4C6<j 

— 

— 

— 

Tap . 

3bS 52 21 3 301 ;t> 

57S 

891 

9402 

5 <> 5 '> 

— i 

L- 

— 

Begonia 2nd . . 

348 5678 4 297 oq 

5 23 

925 

8891 

5072 


■t_ 

— 

Averages ... 

354 <>3/2 2 285 83 
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1050 

Sqq 1 

5032 

— 

— 
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Bess III (pure Holstein) 

284 597 S 0 iOb 08 

2 79 

1312 480S 

2452 

6290 

629 

<>73 

University II (pure Holstein) 

366 9907 0 352.O2 

3 56 

11 OQ 

6285 

3<>55 

7692 

— 

2881 

Mermaiden II (pure Jersey) 

399,7070.1 34663 

4 9 i 

8x8 

5232 , 

75°9 

595 S 

1214 2238 

Nora (id) . 

368I6548 0 337 21 

5 15 

877 4818I 

7458 5381 

934 

2590 

Duchess (Gr Holstein) 

351 7691 5 262 16 

34 i 

IIIO 

5345 

2380 7528 

— 

2366 

Paula (id) 

359 j 696 I ,o 317 01 

4 55 

io 57 * 

5395 

2380 

8056 

*95 

2260 

Averages ..... 

355 7359 4 297*^5 

4 °4 

1:057! 

5314 

4206 

6819 

495 

2x68 

2ud lactation period 

j 

1 

* 
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176*4702 4 167.39 

3 56 

1448! 

3200 

2422 

2535 1 

175 

1122 

Mermaiden IX . 

363 10136 7 519 86 

5 23 ’ 

909,6659 

3055 

8611 j 

— 

3955 

Nora. 

368 7419 7 367 23 1 

4 95 i 

1037 

59011 

3055 75861 

— 

278$ 

Averages. 

302^419.6 351 49] 

4*74 

XI31 

5253 2844 6244 

58 

2621 
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sumption tor 12 first lactation periods and 6 second lactation periods. 
The following Table shows the average production during the experimental 
period and the amount of food consumed It will be noted that the 
mixed rations have proved decidedly superior to alfalfa alone so far as 
the production of milk and butter is concerned. 

The average content of dry matter in the alfalfa rations was 24.9 lb 
and m the mixed rations 28 6 lb, the nutritive ratios were 1 3.7 and 153 
respectively 

For eyery 100 lb of dry matter supplied in the ration of alfalfa alone, 
70 7 lb of milk and 2.82 lb. of butter were produced, against 79 4 lb. 
and 3 50 lb respectively per 100 lb. of dry matter supphed m the mixed 
rations, an improvement in the latter over the former of 12 per cent, m the 
mdk production and of 23 m the production of butter 

The explanation of these facts should be looked for m the number of 
calories furnished by the 2 rations On the basis of the values given by 
Arvsby, the alfalfa ration furnished 2 05 lb of digestible protein and 
9 9 calories, against 2 08 lb. of digestible protein and 15 4 calories for 
he mixed rations. 

If the problem is considered from an economic standpoint, the prac¬ 
tical results of feeding dairy cows may vary according to locality and the 
prices of foods. Taking the following prices of foods — 

Alfalfa hay, S2 per ton, green maize and green silage, i? 3 ; maize 
silage, 84> concentrates, 830, the cost for the 1st and 2nd lactation 
periods would be $56 34 and $61 49, respectively, using alfalfa alone, and 
S74 51 and §87.71 respectively for mixed rations an increase of $28 17 for 
the xst lactation period and of $26 22 for the 1st In these latter years 
farmers could not get a higher price than 88 oo per ton for alfalfa hay 
in stack, when concentrates cost $20 to 830 per ton. Evidently, under 
these conditions there is no gain 111 changing from the alfalfa ration to 
the mixed ration. 

The problem can only be solved case by case, especially as there are 
plenty off* examples of excellent lesults obtained by feeding with alfalfa 
alone One herd of 23 stall-fed cows tinder test by one of the Cow-Testing 
Associations gave a general average of 410 lb. of butter fat on no other food 
but alfalfa throughout the year. However, it remains an established fact 
that mixed rations have an absolute superiority in the matter of produc¬ 
tion and growth, even if the superiority is only relative from an economic 
standpoint. 

S7 - Relationship between the Quality of Proteins in Foods and Milk Production 

of COWS (1) .— HArt B. B. and Humphrey G. C., in The Journal of Biological Chemistry , 

Vol XXXV, No 2, pp 367-383. Baltimore, Aug, 1918, 

Two Guernsey cows and one Jersey were used in the experiments des¬ 
cribed in this paper. The daily production of milk of the 3 cows indi¬ 
cated by Nos 1, 2 and 3 was 22.00, 28 00, 24.20 pounds respectively. The 
ration was made up of 14 % of alfalfa hay, 56 % of maize stalk silage, 

(1) See R , Aug,, 1915 No. 834. — R. t Aug., 1918, No. 888 (J Ed.) 
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12 % of maize meal, and 18% of a mixture ot starch and supplementary 
food The nutritive ratio of the ration was i 84 Total protein represented 
10 % of the dry matter, 50 lb of the ration furnished 2 32 lb. of diges¬ 
tible protein, of which about 37 % came fiom the supplementary foods , 
the production energy varied from 20 59 to 20 76 big calories The ni¬ 
trogen balance during the whole period of the test which lasted 16 weeks, 
was always negative no mattei what the supplement was During the 
test the cows maintained their live weight, but there was a slight decrease 
in milk production The peicentage composition of the milk remained 
almost constant. 

The efficiency oi the various lations is shown in the following Table — 

Absorbed nitrogen used for milk 'production hy cows fed on alfalfa hay 

with various concentrates 


Concentrate 

Cow No x 1 

Cow 

No 2 

Low No 3 

Gluten feed (gluten and maize bran ground togethei) 

4 ° °/o 

43 

H 

O/ 1 

/o 

43 % 

Emseed meal . 

1 40 

47 

I 

39 

Brewers’ gram . . - 

1 5 i 

53 


50 

Cottonseed meal. 

I 35 

42 


2S 


Barker studies by the authors (1) showed that gluten feed is distinctly 
inferior, for milk production, to lmseed meal and to distillers grain as sup¬ 
plements for proteins to the ration “ corn stover ” (2) + maize meal; 
that, on the contrary, as supplement to the ration clover hay + maize 
meal, gluten feed is practical^ equivalent either to linseed meal or distil¬ 
lers gram; the experiments now dealt with show that as supplement to 
the ration alfalfa hay + maize meal, gluten feed is equal to linseed meal, 
superior to cottonseed meal and inferior to distillers, giam. Cottonseed meal 
with the ration alfalfa hay + maize meal was the‘least efficient of the sup¬ 
plements. 

Distillers grain was the most efficient of the supplements, perhaps 
because it contains the embryo proteins. An equally efficient protein mix¬ 
ture might be obtained by adding 10 to 15 % of maize germ meal to 
gluten feed 

These results once again show the bunted value of any classification 
of natural foods in respect of the efficiency of their proteins based on the 
determination of that nutritive value in a single food or in a single mixture 
of foods. 

88 - Water Requirements for Milk Production. — mcCanuzish, a c and gaf-sseer, 
W. G , in Journal of Dmry Science, Vol. II, No. 1, pp. 4-8, Baltimore, Jan., 1919 

Experiments carried out at the Iowa Agricultural Experiment Sta¬ 
tion, United States, with the abject of determining the amount of water 

(i) " Com stover ” « maize plants without the ears. (Ed,) 

187-883 



CATTLE 


8*5 


(exclusive of what is naturally contained in the food) required for milk 
production during the hot dry summer months by cows fed with fodder 
harvested on the farm The cows were watered twice a day , the quan¬ 
tity of water consumed was determined by weighing the animals be¬ 
fore and after watering The moisture m the foods was determined, 
the amounts fed were weighed The geneial results are set forth in the 
Table below. Results similar to those of the writers, obtained at the 
South Dakota Agricultural Experiment Station by C Larsen, E H. 
Htjngerford and D E Bailey (i) show that for ioo lb of milk produced. 
432 lb. of drinking water is required and a total of 570 lb of water (in 
drink and food) is needed 

Production of milk and consumption of water by 5 milch cows 


Breed 

Duration 

of the 

Average i 

live 

I 

1 

! Milk 

Fat 

1 

(Water drunk 
per 100 lb 

1 

Water drunk 
4* water 
m food | 

'Water drunk 
4- water 
zn food 

1 per 100 lb 



produced 

produced 

j of milk 

per 100 lb 
of milk 
produced 

of 


trial 

weight | 

1 _ 1 


^ produced 

dry matter 
consumed 


da vs 

pounds 

pounds 

pounds 

pounds 

pounds 

pounds 

Jersey 

50 

$ 3-4 

972 

44 


512 

506 

Ayrshire 

25 

918 

705 

26 

361 

431 

66l 

Ayrshire 

15 

TO39 

462 j 

1 * 

286 

453 

681 

Guetsey 

50 

IO24 1 

991 

42 

338 

536 

521 

Holstein 

50 

1224 

875 

34 

424 

678 | 

518 

Promedio 

— 

1- — 1 

1001.81 

_ 

_ 

$ 45,8 

528 

5 * 11.4 


Conclusion — Water consumption is most important for milch 
cows When a cow is fed on fodder and gram, about 350 lb. of water m 
the food are consumed per 100 lb of milk produced and in addition about 
200 lb of drinking water will be needed, about 550 lb. of water will there¬ 
fore be required per xoo lb of milk produced during the summer months 

89 - Dairy Cattle Feeding Experiments in Texas U. S. A. — Ewing, p v* , redgwav, j 

W. and Doubt, W A m, Texas Agricultural Experiment Station Bulletin , No 238, pp 5-14. 

College Station, 1918 

I. — Cottonseed meal v. Groundnut feed for milk production. — 
Two lots of 6 cows each were fed alternately by the reversal method during 
four three-week periods on two grain rations, maize chop and groundnut 
feed (in the proportion 1:1) and maize chop and cottonseed meal (3.2) The 
cows when on the peanut ration produced 178 7 lb more milk and 8.85 
lb. more butter fat than they did on the cottonseed meal ration, but ow¬ 
ing to the fact that about 50 % more protein supplement was consumed, 
the increased production was not profitable, since groundnut feed and cot¬ 
tonseed meal were purchased at almost exactly the same price. 

<i) See R, June 1918, No. 666 (Ed) 

[ 88 ~ 8 »] 
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A third lot of G cows fed during the entire 12 weeks on maize chop* 
groundnut feed and cottonseed meal (6*3 2) produced 583 lb of milk and 
1 08 lb. of butterfat more than the othei cows when on the cottonseed 
meal ration The third ration \\ as considered the most economical of those 
tested It is held that, under Texas conditions, where proteins are generally 
cheaper than carbohydrates, the proper basis for comparing feeds is the 
percentage of total digestible nutrients and not the protein content 

II. — Comparison op methods op preparation op velvet beans 
por dairy cows —The grain mixture used m this experiment consisted of 
corn bran, cottonseed meal and velvet beans (2 1 3) and the roughage of 
pasture Each of four din erent wa}^s of preparing the beans (velvet beans— 
Macuno ftninens var util2 s) was tested m rotation with 4 lots of 3 cows, 
each lot receiving beans prepared by a particular method for 20 days The 
amount of gram fed m each period was the same The milk produced by 
the cows, \ilien the beans were fed whole, totalled 0337 lbs , when the beans 
were cracked, 6345 lb., when ciacked and soaked in water, 6398 lb and 
when ground, 6690 lb The feeding of cracked beans soaked, and of ground 
beans was accompanied b}~ an increase of 7 or 8 lb of butter fat The in¬ 
crease m milk resulting from grinding was about 57 gallons for a ton of beans 
which at 40 cents a gallon is v orth $ 22 80 Since mills will often grind the 
beans for $ 2 50 a ton, and the grinding can be done 011 many farms for 
85, the operation is deemed distinctly profitable No differences m palat- 
ability apparently resulted from the various methods of preparation 

90 - Winter Rations for Dairy Heifers in Missouri U. S. A. — Kckxes, c h , m Univer¬ 
sity of Missouri College of Agriculture, Agricultural Experiment Station Bulletin 15S, pp 3- 
54, 16 fig Columbia, Missouri, 191S 

This bulletin compares 15 rations with reference to their value and eco¬ 
nomy m promoting growth of dairy heifers during the winter months, and 
is based upon 76 individual feeds and growth records of heifers Seventeen 
of the animals were included m the light-fed group of heifers forming a part 
of a previous investigation (x) The others were used in a series of feeding 
experiments conducted annually each winter from 1913-14 to 1917-18 Of 
the total number of heifers 31 were Jersey, 34 Holsteins and 9 Ayrshires. 
One of the Jerseys and one of the Holsteins were used two seasons. 

For each of the animals the following data are published — Age at the 
beginning of winter feeding, average daily consumption of each feeding 
stuff offered, digestible crude protein and net available energy of the daily 
rations (based respectively upon the average figures published by Henry 
and Morrison and by Armbsy), initial weight and height at withers, 
normal weight and height for animals of the same breed and age, daily 
gain in weight, total gain in height, and the gains in weight and height 
to be expected of similar heifers under normal conditions. 

The J erseys varied in age at the start from 6 to 20 months, the Holsteins 
from 7 to 21 months and the Ayrshires from 9 to 15 months. The feeding 

(1) Summarised in R., Oct. 1916, No. 1094. (Ed.) 
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periods were mostly 5 months. The data on normal growth are taken from 
those accumulated at the Missouri Station, of which a summary was given 
m article No. 1188 of the International Review of the Science and Practice 
of Agriculture , Oct -Dec. 1919 

The combinations of feeding stuffs compared include: 1) Alfalfa hay 
alone , 2) alfalfa and silage , 3) alfalfa and maize , 4) clover ha.y and 
maize; 5)* silage, alfalfa and maize, 6) silage, timothy hay and maize; 
7) silage maize and cottonseed meal, 8) silage, timothy, maize, and cotton¬ 
seed meal A variety of different proportions of gram and roughage wes 
tested It was found that animals fed a ration which resulted in heavy gain 
during the winter made only small gams the following summer on pasture. 
When the winter ration -was so meagre that the animals were low in vitality 
in the spring fairly large gams were produced on summer pasture, but in 
most cases they were not large enough to compensate for the small winter 
gain Neither extreme m winter feeding is considered economical. The 
best results, it is held, follow a winter ration that keeps the animal in 
moderate flesh and produces growth as nearly normal as possible. It 
was found that normal growth could be obtained from rations furnishing 
considerably less protein than that prescribed by the Wolff-Uehmann 
standard 

ttf the 17 heifers wintered on alfalfa alone, only 2, both rather ma¬ 
ture, made a gam in weight equal to normal Although alfalfa is probably 
the most palatable roughage used for cattle in the United States and the 
quality fed was of the highest, still the animals did not consume enough to 
supply sufficient energy to allow for a greater growth 

The 15 heifers fed both silage and alfalfa made better gains than those 
fed alfalfa alone The best gains occurred when both roughages were fed 
at will On this ration animals more than 9 months old made practically 
normal gams. They consumed the silage and alfalfa in the proportion of 
2 :1 Younger calves needed grain m addition in order to grow normally. 

The most satisfactory ration of all those tried was silage ad hb , and 
legume hay limited to about 6 lb daily and 2 lb of maize daily On this 
ration heifers of all ages throve and made gains somewhat above the 
normal 

Fair results may be obtained from silage alone for roughage, if legume 
hay is not available. In this case about 2 lb of concentrates should be 
supplied daily, of which one half should be a high protein feed such as lin¬ 
seed or cottonseed meal, the remainder maize, or other grains if the cost 
is less a pound than for maize. The animals made better gains and seemed 
to be more contented if about 2 lb of timothy hay per day was added to 
a ration of silage and grain. 

Alfalfa or clover hay fed at will with 2 or 3 lb. of maize daily made a 
satisfactory ration for heifers of any age from 6 months to within a few weeks 
of freshening. 

It is considered best to continue feeding grain to all heifers for a few 
months after the cessation of milk feeding. At a later age they can be 
fed exclusively on roughage if necessary without greatly retarding their 
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growth. It appears that Holsteins are able to make more nearly normal 
gains on a ration composed mostly of roughage than are Jerseys 

91 - Winter Cattle-feeding Trials in Indiana, United States.-—S kinner, j h and Starr, 
C G in Purdue University Agricultural Experiment Station , Bulletin No 220, 2b pp, 
1 fig I^afayette, 1918 

With the object of following up previous work (1), relating ±6 the study 
of the distribution of small rations of maize for fattening steers, and of 
making a comparison of the food values of silage composed of maize + 
soya beans and maize silage, a food test was made on 69 two-year old 
steers divided into 7 lots, lasting 120 days from December 13, 1917 

Dot IV leceived a medium ration of maize (12 lb. per head daily), 
except at the commencement of the trials Lot III received half that 
amount and Lot I only got maize during the last 40 days of the trial The 
steers were also given cottonseed meal to the extent of 2 5 lb. daily per 1000 
lbs live weight, good maize silage and clover hay. 

The three other lots were placed on a medium ration of maize , two 
of them received in addition silage composed of maize + soya beans, 
and the third maize silage. This last lot and one of the lots which got 
silage composed of maize + soya beans received maize only as concentrate. 
The maize was of the same quality in the maize silage as 111 the silage 
composed of 2 parts maize + x part soya beans cut at the same time as the 
maize and when the pods were still green but with the beans well formed, 
and the leaves were beginning to turn yellow The results are shown in 
the following Table *— 

Results of the experiment 
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CTlt 

1 

$ 

head 
(not in¬ 
cluding 
profit 
on pigs) 

8 


lb 

lb 

lb 




1 




I 

* 4.15 

1050 

177 1 

* 34 

1.58 

26 S 

_ 

1 

2 26 |, 

J "14-85 

34 62 

II 

— 

1050 

1.66 

— 

I 69 

32 6 

— 

2 51 1 

14 55 

35 55 

III 

5 4 * 

1036 

1.87 1 

2.90 

I 52 

24 4 

— 

248 1 

| 14 85 

32 88 

IV 

10 73 

1047 

240 li 

448 

I 21 

16 O 

— 

1 79 1 

| 15-35 

39 85 

V 

*0 73 

X044 

2 30 1 

4 66 

I 26 

— 

17.O 

1 96 1 

1 15 25 

3603 

VI 

11 05 

1042 

* 1 9 * j| 

6 07 

— 

— 

19.I 

2.26 

11 35 

25 86 

VII 

11 65 

IO44 

l 79 '! 

6 50 

— 

20.7 

— 

238 j 

1 1465 

2 7-44 


* IyOt X was given no maize during the first 80 days 


Maize was valued at $1 12 per bushel, cottonseed meat at $53.50 
per ton ; clover hay at $25.00 per ton and the two kinds of silage at $7 50* 


(1) See P June 19x8, No 668 and JR Aug 1918, No 887 

( 9 #*# 1 ] 
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per ton At these prices Lot II gave the cheapest gain per unit of live 
weight and Lot IV was second, but considering the smJlei gain m live 
weight and the less finished condition of the steers, Lot II was not so pro¬ 
fitable as Lot IV. There was no noticeable difference m the two silages 
used The comparison of Lots IV and V with Lots VI and VII respective¬ 
ly seems to prove that the omission of a concentrate containing protein 
diminishes the economy m live-weight gam, the degree of finish attained by 
the steers, and the gam per head. 

Each lot of steers was accompanied by pigs. The authors give the 
quantity of gram which the pigs ate and the pork produced, but as differ¬ 
ent quantities of gram were given to the pigs in the different lots and, in- 
some cases, they were given tankage in addition, it is not possible to make 
any exact comparison between the lots of steers regarding the profit de¬ 
rived by feeding pigs with them 

92 - Uruguay Sheep. — Welsqn, R. B (Jefe de la Oficina de Esladistica agricola), in sheep 

Rivista del Mimsteno de Industrials , Repubhca Oriental del Uruguay, Year VII, No 47, 

PP 343-380, ir figs Montevideo, 1919 

It is not known when and where sheep were first introduced into 
Uruguay, according to certain writers, it was at the begmmgof the XII th 
century The sheep introduced belonged to two distinct breeds, which even 
after centuries of neglect and degeneration, have preserved their typical 
characters* the first, which became known as the “ pampa ” breed was 
derived from the “ churra ” type from Spam, which in turn paitly owed 
its origin to a cross with breeds of English wool producers , the second was 
called ” criolla" The “ pampa ” sheep was valued for its production of 
wool and “ criolla " used only for meat 

In 1842, 991 040 kg of wool was exported from Uruguay, and in 1862, 

28b 3061 kg , m 1870, 12545 400 kg. Since then progress has been very 
rapid and constant, as the figures of the following table <=how 

Export of sheep and their produce from Uraguay 
from 1876 to 1900 


Quinquennial peuods 


1876-1880 

1881-1885 

1886-1890 

1691-1895 

1896-1900 


Live sheep 

Skins with fleece 

Wool 

79 782 

16 770 063 kg 

So S61 820 kg 

435 282 

23 269 718 

125 388 799 

289 010 

36 286 934 

163 375 S65 

438 699 

28 807 G>57 

172 593 083 

8b6 291 

33 534 732 

201 609 880 


From the end of the XYHIth century rams of different breeds were 
introduced from Spain, France, England, Germany, and Austria, to im- 



9 ° 


SHEEP 


prove the sheep of the county but the majority, as the impioving breed, 
was of the RambouiUet breed. 

On the occasion of the ist, “ Congresso Ganadero Agricola” (Congress 
of Stock breeding and Agriculture) organised by the “ Asociacion Rural 
delUruguay” at Montevideo, in 1895, the following lesolutions were 
passed.— 

(1) To improve and increase the yield of wool and meat, the early 
maturing pure RambouiUet breed should be adopted 

(2) In surroundings suitable to English me^t breeds, these breeds 
should be used to increase the yield of meat 

The census oi 1900 showed fox Uruguay a total of 18068717 head of 
sheep and an annual production of 32 749 381 kg of wool, that is to say, on 
an average, ib 12 per head In 1908, there were 26 286 296 sheep 
and the census made m April, 1916, (that is to say before the lambing 
season) showed only 11472852 This heavy decrease (56 %) of the 
total number of sheep had been foreseen since the export of wool from 

1912 (8094.0342 kg) to 1916 (30602061 kg) had decreased by’62 %. 
After that the total increased and for 1919 the author estimates it at 
about 15 million head. 

In 1902 the “ La Frigonfica Uruguaya ” Co , I/td., was founded, 
which, m 1905, began exporting frozen mutton to Europe. Its produc¬ 
tion mcieased fiom 100 432 animals killed in the season 1904-1905, 
to 314 041 animals in 1911-1912, and 225724 in 1912-1913 There w r as 
then a sudden and very heavy decrease during the whole period of the war. 

The “ Frigoiifico Montevideo” (Swift Company) began work in 19x2- 

1913 and in each of the yeais 19x3 to 1918 killed 160301, 108791, 
X05 600, 128 940 46 659, and 39 199 animals lespectively, of an average 
live weight varying during the several years of that period, between 48 kg. 
and 57 6 kg , figures corresponding to an aveiage weight of from 23 kg 
to 29 3 kg. per animal, cut up and prepared for sale. 

The frozen mutton industry, in consequence, has had for result the 
breeding of a greater proportion of meat breeds (Lincoln and such-like) 
and a smaller proportion of Merinos, as will be seem from the following 
figures • — 


Numbers 


Breeds 

— 

- 

1 

in icksS j 

j in 1916 

Merino^ 

6070701 

4363013 

Emcoln and such-like (White face) . . 

1030821 

6723040 

Shropshire and such-like (Black-face) . . 

226559 

, 327483 

Other breeds. 

£76917 

| — 

Breeds not specified. 

17402833 

1 . 

Criolla . . 

1370025 

59318 

Totals . . 

262S6S96 

11472S52 
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c#3 - Tripoli Sheep. — vScc xo i^of tin-, 

9 1 - Sheep Feeding in the United States u).— skinner, t h , and siart c u, m Pmaue 

L'tren'ty E /icvltinal Experiment Station Bulht » No 221 20 pp I,a 1 a\cttc, Inri 101b 

Fattening lambs in the western States , trials carried on in 
1917-1918 — This Bulletin includes 4 papers aiming at the determina¬ 
tion fi) of the influence of shearing practised some little time before sale 
of the lambs for slaughter , (2) of the possibility or otherwise of restricting 
the gram ration to the latter part of the fattening period, (3) of the 
use of hominy feed ” (brewers gram + maize bran) as a substitute for 
maize (4) of the value of linseed meal as a protein supplement , and 
aiming at obtaining also other data regarding soya beans as a protein sup¬ 
plement, the reduction of dry roughage and the increase of silage. 

Commencing from October 28, 1917, 7 lots of 25 lambs each and 
1 lot of 24 lambs were fed m the trials The control lot was given maize 
and cottonseed meal (7 1) and, in addition, twice a day, maize silage -j~ 

clover hay, and was sold with fleece 

The dppendedTable indicates the modifications of this diet introduced 
for the other lots and the more important results obtained Gram and 
supplements were mixed m the same proportion for all lots except the lot 
u Hch was given no gram at the commencement of the feed trials and which 
was always given cottonseed meal (0,226 lb per head per day) with silage. 
During the early days of the trials, all the lambs, except the last abo\e- 
mentioned lot, got a certain amount of oats, altogether about 11 lb. per 
head, to accustom them to a gram ration 

Under the market conditions at the time of the trials there was no pro¬ 
fit The sale price assigned to the control lot was $17 00 per cwt. The 
low average gain m live weight realised by the shorn lambs is directly due 
to the decreased consumption of silage consequent on shearing „ the shorn 
lambs also lost in selling price Although maize cost $1 12 per bushel 
and hominy feed ” cost $bo 00 per ton, the lambs fed on the latter gave 
a higher profit because of the smaller consumption of the concentrate per 
unit of gain in live weight and because of an increase of 10 cents per 
100 lb in the selling price Feeding with maize limited to pait of the period 
of the trial gave a lower cost of feeding to the extent of about 12 cents per 
head compared with the control lot, bul the lower gain m live w eight and 
the decrease of 15 cents per cwt in the selling price caused a decrease in 
the profit. 

Iunseed meal and crushed soya beans were valued at $60 00 per ton 
and cottonseed meal was bought at $53 00 per ton The food value of 
soya beans was equal to that of cottonseed meal, the sale price of the 2 lots 
which got the former or the latter in an otherwise similar diet, was iden¬ 
tical. The difference m the profit is due to the difference in the cost of 
the food. The increased profit given by the lot which got linseed meal was 


(1) For previous work, of which the trials published in Bulletin 221 are the continuation, 
see R., June 191S, No. 669 and B May 1019, No 633. {Ed.) 
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partly caused by smaller consumption of concentrates pei unit of gam in 
li\e weight. Clover hay was valued at S25 00 and silage at 87 5 ° P er ton, 
but neither feeding with hay every fifth dav only (which reduced consump¬ 
tion by one half), nor completely ceasing to give hay after the 3rd week, 
that is to say when the lambs received full feed, wab profitable because 
of the smaller gain m live weight 


Remits of 90 days Uial feeding of lambs . 


Pound-a of iood consumed 



^ver^ge 

mlti il 

Dazh 

gam 

per pounci gam 

CuictJi 

m live 

weight 

1 

i 

Prci t (-*-) 
01 loss ^— ) 


weight 

lb 

pel head 

lb 

Gram 

trate 

Silage 

Ha> | 

per head 

s 

Control lot 

55 c > 

O 2S1 

2 97 

O 52 

5 

2 28 

0 10 

Lot shorn after 75 days 

50 2 

0 25b , 

3 51 

O h 2 

(>27 

2 70 

— 1 Jo 

“ Hominy feed ” instead of Maize 

5f> 7 

O 2S1 

2 <H 

O D 2 

5‘20 

2 27 

- 0 23 

No gram during fiist to da5S 

50 0 

0 27S 

2 45 

0 Si 

0 34 

2 69 

+ 0 06 

Em-eed meal as concentrate . 

56 3 

j 2S3 

2 91 

0 52 

5 ^ 

2 2b 

0 29 

Crushed a bean** is concentrate 

5b 2 

O 2S0 

2 07 

0 52 

5 52 

2 20 

0 05 

Hay dm mg eaily weeks only 

D b 0 

0 2 -,1 

3 or 

0 04 

S 59 

1 O 6 ? 

— op 

Hay every 5 days 

s6 0 

O 260 

3 21 

0 57 

7 15 

I 24 

— 0 10 


95 - Feeding of Lambs: Trials in Kansas, U. S. A. — a msm> i^ncvlturcl E\ptnment 

b*ali m Rt,poit, tor the \ tat pp n 43 Manhattan, 1 >r<) 

Comparisons were made between the follow mg nutriments as ceds for 
lambs in the western United States —- shelled maize and whole kafir 
corn , alfalfa hay and sweet clover hay , silage and no silage The trials 
lasted 60 days, during January and February, 1918. They began unth 5 
lots of bo lambs each, but one lot was eliminated later on as it was not prov¬ 
ing satisfactory The annexed table indicates the results fiom the 4 other 
lots The following prices were chaiged for feeds — Maize 3 cents and kafir 
corn 3 5 cents per pound, hay $> 25 and silage 8 8 per ton. It is computed 
that the value of kafir corn as feed for lambs was only 2 q cents per lb. 
while maize in the fiist lot in the table was woith nearly 3 5 cents 


Results of a 60 day limb feeding experiment 
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Eb 
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Maize — alfalfa . 

or 2 

0 44 

3 2 

40 - 

T4 b 

1 040 

Prune 

Maize 4- sweet dower 

or 2 

0 37 

3 7 

27 2 2 

*5 2 

— O 02 

Choice 

Maize 4 - alfalfa . 

bo 4 

0 30 

3 5 

24 2 1 

r 1 4 

4r 0 2 \ 

Do 

Kafir corn + alfalfa 

50 0 

041 

3 4 

4 2 - 

T70 

- O 50 

(rOOd 

- - ~ — 
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,,r, _ coat Breeding in the Pastures of the West of the United States. — Chaplin-* w goats 

R , m r iUiCtl S-1'hs T)i /vM tiiu at «» A^uci'lhht, Ui hum No 7 r i -sup, 12 pi, 2 ii| 

Va^hin^ton, 101 ; 

This Bulletin constitutes a geneial treatise on goat breeding in 
pastures. Numerous problems 1 elating to breeding in open grazing grounds 
are studied chiefly in connection with -- the nature of die pasture, 
methods of management which will permit of profitable production of 
o-oats without detriment to cattle and sheep or to timber reproduction , 
increase of revenue derived from goats, hair and meat by diminishing the 
losses caused by death , selection and care of the flocks 

The Bulletin ends w lth a summary of the more important points re¬ 
garding management and breeding The author recommends the division 
of the grazing ground into 3 parts for use m spring, 111 summer and au¬ 
tumn, and m winter respectively , the 2nd part should be at the highest 
elevations, the 3rd in the lowest and most sheltered parts, that portion of 
the r>j - cure nearest to the sheds should be reserved for use m bad w ea ther. 

Over-grazing, which mjuies the pasture, tree growth, and the yield 
of the stock, should be avoided , an equal or higher revenue will be ob¬ 
tained by grazing, on the same area, a smaller numbei of selected goats 
instead of an excessive number of low” grade animals 

The most economical and satisfactory results are obtained with flocks 
of about 1200 goats , it is best to graze separately goats in milk, dry goats, 
bucks, yearling and weaned kids Goats should be put ont to graze for 
4 or 5 hours m the cool of the morning and foi a similar time m the 
evening , they should rest during the heat of the day The bed grounds 
should be changed several tunes a year, it would be still better to graze 
the goats for short distances and to bed them at night where they 
happened to be m the evening, this allows of the grazing of a larger 
numbei and increases the production of goats, hair and meat while 
improving the pasture. The author recommends the Angora as the 
breed best suited to the western States of America where goats are kept 
chiefly for their hair and meat, and secondarily for milk and their skins. 

Young goats under 18 months of age are not yet suitable for breeding. 

One buck kept with the does at night and fed with a little grain as a sup¬ 
plementary ration will serve 50 or more does. In 1915 and 1916, foi dif¬ 
ferent flocks of Angora goats kept on open grazing grounds in New Mexico, 
the cost per annum of yearlings was from 95 cents to over $2 a head, ex¬ 
clusive of interest on the capital and the owner's labour, the average an¬ 
nual revenue for 2-year olds was about §2 a head , that for yearlings was 
slightly higher, the annual co-t of pasturage of does and their kids varied 
from $1 62 to $2 78 per doe, and the average annual revenue per doe 
from $3 to over $5,50 

97 - The Goat in Regions Devastated by the War. — Cb&pin j., in Bulletin &e la Socm 
NaiiomU d*Acclimatation, Year IyXVII, No 9, pp 265-268, Paris, Sept., 1919. 

The author has attempted to show that the general prejudice, 
in the agricultural world, against goats is very wrong; to show how pro¬ 
fitable, from hygienic (very healthy milk consequent on the great resist- 
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ance ol the goat to tuberculosis) and economic standpoints, is lational 
and well conceived rearing of goats (stall-feeding etc) and to show what 
use can be made of the goat in the countries devastated b3^ the war, no do¬ 
mestic animal being able to use, as it can, and to transform into produce, 
the meagre food which the uncultivated and steule parts of the fighting 
zone can offer 

The auth r recommends foi these regions the French Alpine goat for 
milk and the importation from Asia-Minor of herds of Angoia goats to 
produce, in the north of France, the raw-material foi the mohair cloth, 
already well knou n by the woollen manufacturers of those regions 

9b - An Exceptional Cass of Milk Secretion in the Goat and its Bearing on the 
Theories concerning Mammary Development. — hill, r i, , m Journal of Dairy 

Science, \ T ol II, ]Vo i, pp 19-27, 3 fig Baltimore, 1919 

The author describes the case, noticed at the Maryland Agricultural 
Station, of a doe kid whose udder was well developed and whose teat 
yielded, on milking, an abundant flow of milk before she was 4 months 
old. A photogravure accompanying the aiticle shows the kid sucking her 
mother while the kid herself is being milked 

This young animal’s milk had the normal composition of goat's milk 
This kid was milked from time to time during about t> months. The fact 
that relatively long intervals, even as long as 19 days, between milkings did 
not stop the secietion of milk proves that the lactation of this young kid 
differed from a normal lactation consequent on parturition As this kid 
had not attained sexual maturity the phenomenon cannot be explained 
by any theory of mammary development, or of the appearance of milk 
secretion based on the development of the ovaries, corpus luteum, foetus or 
placenta The mammae of this kid had not been manipulated, had not 
been sucked and had not been subjected to any treatment to stimulate de¬ 
velopment or secretion Possibly some other internal secretory gland 
may have a preponderant part m regulating the development and the ac¬ 
tivity of secretion by the mammary glands Certain facts support the 
theory that the pituitary gland {hypophysis cerebri) might have that 
function. 

99 - pigs in Southern Albania. — Massctti, C m VA^ncultura colomaU, Year XII, No 8, 
pp 288-301, 3 figs Florence, August 31, 19x9 

In Albania the breeding of pigs is only of importance to the Christian 
part of the population, an A has therefore spread among the Mirdites and the 
Malissores of northern Albania, especially m the province of Argirocastre, 
and in the Iyower Greek Epirus. 

The present breeds are certainly older than the Ottoman invasion, 
and very ancient Two can be distinguished:— the indigenous mountain 
albanian; the Epirus ff gentile The habitat of the first is comprised 
by the region of Zem, the valley of the Zeta, and the Pindus mountains. 
They are often kept in herds, in open pasture, in the bush and woods of 
the mountains. The author thinks that they come from the ancient Illyrian 
mountain pigs, which have still remained pure. They present all the 
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characters of the breed which Sanson has named Iberian — dolichomor- 
phous type, skull dokchocephalous, snout very elongated; small tusks 
mthe male, long legs, short body, not very fat, brown coat, very rarely 
black ; bristles strong and thick, especially along the centre of the back, 
v here they form a veritable mane, but not erectile like that of the wild boar. 
The male is especially wild, and runs away afc the approach of a stranger. 
These animals are vigorous, robust, large eaters easy to please , they are 
not early maturers. nor prolific , the sow generally farrows only once a year 
By crossing this breed with other improved breeds very prolific progeny, 
with delicious flesh, result A boar of the zootechmcal station of Southern 
Albania weighed, at 9 months of age, no kg The Albanian mountain breed 
resembles the robust Carpathian and Bavarian pig, from which, howecer, 
it differs by its bristles and Ly its somabc characters 

The Epirus breed is also included m *the group of European origin, 
called by Sanson the “ Ibenan J> breed It is certainly a pig improved by 
the Greeks and hv the Roumeliotes of Pmdus. Its habitat comprises Cen¬ 
tral and Southern Albania, Western Macedonia, Pindus and Lower Epirus 
It is a mesomorphous type, with dolichocephalic skull, pink or white skin, 
whitish or red pliable bristles, rare except on the dorsal line, where they 
are thick and bristling for a length of 7 or S cm. These animals fatten 
quickly and easily , they are less robust and less resistant than the preceed- 
ing breed ; their character is gentle and quiet, they adapt themselves 
equally well to the damp climate of the plain and to the rigours of the high 
mountains 

Brkkding -- The young are kept in the sty until they are at least 
4 months old , pasturage (acorns and grass) takes place from the end of the 
winter to the month of August in the low vallies The animals are often 
left wthout keepeis, and return alone from time to time to the sly ; in 
summer the food given to them consists chiefly oi cucurbitaceous plants 
(gourds, water-melons, melons) T11 winter they are shut up in the sties, 
made of branches or oi wood, and mud, where they are fed with mashes 
of maize, sorgum, a little barley, beans and other legumes oi inferior 
quality, cooked roots, cooked potatoes, bran and pollaid, kitchen waste, 
greasy water, whey, all seasoned with salt Covering usually begins 
in Mav or June , parturition in September and October The sows of 
the mountain breed bear from 3 to 5 young pigs per litter, those of the 
Epirus breed 4 to 7 The sow nurses the young from 2 to 2 y 2 months. 
When the number of the young pigs is greater than usual (the author has 
noticed 11 young ones in one litter) a supplement of goat's milk is distributed 
after the 15th day. Females predominate in the Epirus breed, and males in 
the mountain breed. Weaning begins on the 60th day and is finished by 
the 70th At 3 months old the boars are selected, and the other young 
pigs are castrated. * 

Breeding is generally done with animals of the same kind, but there 
are Albano-Epirus half-breeds in Southern Albania, Albano-Mongolicza and 
% Albano-Choumadia, half-breeds on the frontiers of Serbia and Montenegro. 
Besides the pigs already described a very much improved breed com- 

m 
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monly called ‘ f Maltese ”, which has all the charaeteis of the Apulian 
breed, has spiead especially m Corfu and in the Lower Epirus. 

The fattened animal weighs tom 140 to 160 kg It is slaughtered by 
cutting the throat, while the half-wild pigs of the mountain breed aie shot in 
the head 

In general, in the Epirus pigs, the laid and fat represent % of the total 
weight of the bled animal, against 3 / 4 for the meat, bones and intestines 

A castrated Epirus pig of 9 months of age, weighing 105 5 kg, gave 
after slaughter —head 9.1kg , right half 39 kg , left half 38.85 kg., 
heart, lungb, windpipe t.i kg.; intestines, stomach, feet 10 2 kg ; bristles 
o 547 kg.; blood and waste (by deduction) 6.703 kg. The flesh is smoked, 
preserved with salt or eaten fresh , in Albania neiiher small nor large 
sausages are made, and the ham industry is unknown , the bristles are 
not used for making brushes , # the skins are tanned for the manufacture 
of saddler> ; there are 3 tanneries at Argirocastre A certain quantity of 
lard is exported from Albania 

Diseases. The following diseases have been reported —Swine fever; 
anthrax; foot and mouth disease, Sareoptic mange , measles ; echinococ¬ 
cus , the 2 last are common in the low marshy zone and cause great dam¬ 
age to the herds there 

100- Inheritance Investigations in Swine. — Kansas A&imUural Experiment station* 
Report for the Year 1918, pp 11-42 Manhattan, Kansas, 19x9 

Cross-breeding experiments with swine gave the following remits — 
x) The wide forehead (Berkshire) is dominant with respect to the 
medium forehead (Duroc-Jersey) and to the narrow forehead (Tamworth, 
wild hog) , 2) the straight face (Tamworth, wild hog) is dominant with re¬ 
spect to the dished face (Beikshire) , 3) the long face (Tamworth) is com- 
pietelv dominant to the short face (Berkshire) , 3) the erect ear (Berk¬ 
shire) is dominant to the drooping ear (Duroc-Jersey) 

101 - The Feeding Value of Skim Milk for Swine. — Norton, h \v , jr,m 1 — A/*- 

chtcan Agricultural Experiment Station , Quarterly Bulletin Vol I, No 1, pp 17-18, East 
pausing, iqrS —II Michigan Agricultural Experiment Station , Special Bulletin No 92, 
9 PP , 19*8. 

I -— A summary of the results of a large number of feeding trials by 
different experiment stations throughout the United States was made to 
determine the value of skim milk as a supplement to maize and other cereal 
grains when fed to pigs Tt is pointed out that 415 pigs fed on cereal grains 
only made an average gain of 100 lb from 486 5 lb of grain and that 325 
pigs fed a a cereal grains supplemented by skim milk made an average gam 
of 100 lb. from 2G6 9 lb of grain and 785 1 lb. of skim milk. This indi¬ 
cates that 100 lb of skim milk replaced 28 lb of grain Calculated on the 
basis of $ 50 to $ 80 per ton for the different grains used, which included 
maize, wheat, rye and barley, the value of the skim milk ranged from 0.7 to 
1 2 cents per pound. Much greater returns were got from the skim milk 
when 2 to 3 lb of milk was fed per pound of gram than when the milk < 
was fed in larger quantities. 

[99-101] 
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II — This bulletin is an amplification of the preceding one It is 
computed that a pound of any of the following supplements would replace 
the designated amount of gram skim milk o 28 lb , tankage 2.53 lb 
middlings 1 05 lb , linseed meal 2 62 lb, , soy-bean meal 2 lbs Butter¬ 
milk is considered to be equal m feeding value to skim nulk, and whey 
about half as efficient 

102 - A Comparison of Velvet Bean Meal Tankage and Soya Bean Meal as Supplements 
to Maize Meal in Feeding Hogs. — good, e S, and Mann, l b, m Kentucky A ^cul¬ 
tural Expcnment Station Ctmdar 20, 4 pp Lexington, 191S 

A lot of S Duroc-Jersey and Berkshire shotes, each weighing originally 
about 125 lb , was fed on maize meal and velvet bean-and-hull meal (5 1), 
another on maize meal and tankage (o 1) and a third on maize meal and 
soya bean meal (7 1) for 89 days The average daih T gains were, respect¬ 
ively, 0 8, 1 52 and 1 42 lb. per pig, and* the corresponding amounts of 
feed consumed per pound of gam were 6 5, 4 2 and 4.5 lb f^lthonghthe 
velvet beans were much cheaper than tankage or soya beans, they w T ere 
fed at a distinct loss The velvet bean ration had a wider nutritive ratio 
than the others, but it was impracticable to increase the proportion of velvet 
beans since the mixture as it stood w r as unpalatable, due presumably to the 
high crude fibre content It is suggested that a velvet bean meal made from 
the kernels only would be a more useful feeding stuff to place on the market. 

103 - The Choice Of Laying Hens. — Andrew, R C ,m Utility Poultry Journal , Vol IV, 
No 9 pp c-5, x diagr Harper Adams Agricultural College, Newport, Salop, 1919. 

The impro\ement of poultry stock can be obtained at small cost and 
with very little trouble by discarding all the defective birds at the right 
time, so as to keep only the be^t 

Age at xJuch the choice of hens to keef' and those to discard should be mude . 

- In the egg-laying competitions which were held at Harper Adams Agri¬ 
cultural College, New pert, Salop, England, the following data respectively 
were obtained in the trials of 1915 to 1917 for ^52 hem- m the istycar of lay¬ 
ing and for on * j q:al nauiberof hensinthe 2nd year.—Number of eggs laid 
in a year by the 252 hens 43 968 and 28 137 , average number ol eggs per 
pen of 6 hens* 1046.S and 67^ aveiage number per hen* 177.4 an & 1IZ ; 
that is to say the liens, in the 2nd year of laying only produced about 60% 
of the number of eggs laid in the let year In egg laying competitions 
held in Australia the comparison has been carried up to the 3rd year with 
the following results — 

White Eeghorn breed * — 1st year 209 eggs ; 2nd year 149; 3rd year 
123, Black Orpington breed : — respectively 202, 156 and 118. Except 
in the case of exceptional merit, hens should, therefore, not be kept after 
the second year of laying. 

Time of the year at which bad laying hens shotjid be discarded. 

— Summer appears to be better than winter for the selection The egg 
production by successive periods of 4 weeks each, dating from the commence¬ 
ment of hying, (13 period? for hen? in their 1st year of laying and 12 for those 
in their 2nd year of laying, determined at Newport, reached its minimum in 
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the 3rd of these periods,/its maximum about the 7th. and decreased rapidly 
after the Qth, which ended about the middle of J une 

The least profitable time tor the selection of hens to be discarded is 
the beginning of spring, for then the cost of keeping the hens during the 
unproductive winter has been incurred and by not getting rid of them until 
a little later they would la} - eggs which would cover the expense. " 

The poultry-keeper often makes the time of selection depend on the 
amount of food produced on the farm and available during different sea¬ 
sons of the year , but, it is never profitable to keep a hen winch does not 
repay the cost of her food To ascertain whether the eggs laid cover 
the cost of the food consumed by the flock of hens, the following method may 
be useful: — Divide the price of 100 lb. of food by the price ot one dozen 
eggs and multiply the quotient by 3 , the result gives the number of 
eogs w'hich should be laid daily b}' 100 hens to pay for the food This term- 
nla is based on the assumption that each hen consumes 4 ounces ot pui- 
chased food per day 

When a hen is m laying condition the pubic bone* are relaxed, which 
increase- — {ij The distance between these bones , (2) the distance between 
the hinder end of the breast bone and these bones Measuiements made at 
Newport have proved that the distance betv een the pubic bones is on the 
average x 3 inches for hen* m laying condition and 8 m. in nonlaying 
condition, and that the distance between the hinder end of the sternum and 
the pubic bones for White Leghorns (light breed) and White Wyandottes 
(heavy breed), respecth elyis — hens in la3’ing condition 3 1 inches and 
3 h inches, hens not m laying condition 2 1 inches and 3.29 inches These 
differences are sufficiently large to be perceptible, the former when measured 
by the finger tips and the latter by finger widths It is better to use fin¬ 
gers than an instrument because by so doing it is possible to feel the texture 
of the skin. 

104 - The Effect of Dale of Hatching on Egg Production. — Buss, w j , in Monthly Bui- 
tetm ot the Ohio Agricultural Experiment Station, Vol IV, No 3, pp 69-83, 3 figs Wooster, 
OI110, 1919. 

Two years' egg production records are presented of three lots of Single 
Comb White Leghorns, the first hatched on February 22, 1916 and the 
others 8 and 16 weeks later respectively At the beginning, each lot con¬ 
sisted of 30 pullets While laying the3 T had constant access to a dry* mash of 
ground maize, bran and meat scrap (2 t 2) and were fed on shelled maize 
and wiieat (3.1) twice daily to the extent of double the mash consumption. 
The following table summarises the chief results . — 

A table is given which show’s the egg production of each lot by 4 
w T eek periods during the first year as percentages of the maximum, an egg a 
day per bird. During August, September and October this percentage in 
the case of the early hatched lot varied from 26 to 47, but from November 
x to January 24 it was throughout between 6 and 7. During the latter 
period the pullets went through a moult resembling that of year-old hens. 
The production of the April-hatched lot varied from 18 to 10 per cent. dur~ 
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ing November, December and January, and showed no pronounced slump 
until the following November In all thiee lots the highest pioduction of 
any period occurred at the same time, between March 22 and April 18 

£</</ record 0 / 3 lots oj White Leghorns hatched at different periods 
in the sprmp 
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Conclusion - - There is practically nothing to the gained by hatching 
Leghorn eggs very early (February 22 m the latitude of Wooster, Ohio, 
U. S A ), consideimg the high price which the same eggs would bring on 
the market, the low fertility, the long period the chicks must be kept m 
the brooder and the drop in production of the resulting pullets during the 
winter months 


105 - Deer in New-Caledonia; Utilisation of their Flesh by Canning. — BuiUtm de 
VOfficc colonial, Year XII, No 140-141, pp 533. Pans-Melun, Aug -Sept, 1919 
Deei have become an apparently irremediable nuisance in New Caledo¬ 
nia. Near St Vincent they aie met with in numeious herds and often in 
groups of over a hundred. They ravage and destroy everything. It is im¬ 
possible to keep them out by fencing, because they leap the highest batriers. 
From Noumea to Bourail they in test the whole legion 

The Pacific Packing Co , wheli ha^ a preserving factory at Nemeara, 
is attempting an experiment which will be welcomed by all, and more par¬ 
ticularly by colonists and cattle-bieeders This is the preseivatioa of veni¬ 
son. This company buys deer, nnskinned and di-emboweled with eaie, at 
a price of 25 fr. a head and it organises a rapid transport service to the 
factory by motor loriv By this fortunate idea, hunting will become a 
paying business Everyone will use it to rid the colony of this harmful 
game. 


FARM ENGINEERING 

106 - Team Work. — Ringelmann, m Comptes rendus des stances de VAcad&me #Agricul¬ 
ture, Vol. V, No. 29, pp 781-788 Paris Oct. 1,1919 
In order to study the economic conditions of employing a mechanical 
cultural apparatus 011 various typical faims, it is necessary to know 
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the monthly distribution of the daily" work of teams on these farms. But, 
not being able to find this information, which is, after all, m the province 
of rural economy, the author attempted the following prelmanaiy- estimate 
based on some observations, the general applicability of which is con tw gout 
on circumstances 

Meteorological returns show, after many years of observation, the aver¬ 
age number oi days of ram, c now, fiost, etc , per month, and for vaiious 
stations Gn snowy days animals do not work m the fiekU, on fiosty days 
waggons are affected , but during at least about one thud of the days shown 
as rainy by the meteorologists v oik on the land is continued 

On the basis of the figuies relating to Paris the author thus found 22S 
days gii which teams could wo^k in the fields, with a maximum of 21 days 
in August, and a minimum of 15 m November and Decemhei 

Observations, made on several farms, show that the working horns 
of teams in the fields may be represented xoughly by the time between the 
nsmg and setting of the sun, diminished by at least 3 hours. (There aie 
meals, snacks, the time taken in coming and going from the stables to the 
fields, etc , but on the other hand the start is often made before sunrise, and 
the return after the astronomical hour of sunset). Astronomical almanacks 
give the hours of the rising and setting of the sun for every day in the year 
The calculation may be made on the hours of the 15th day of each month. 

For the legion of Pans 2099 hours of work were calculated to be 
possible tor a team in the fields, with a maximum oi # 26o hours duurig the 
months of June and July 7 and a minimum of 75 horns during December 
The author has given the details of these figures, with a graphic repre¬ 
sentation, in ** Culture mec*imque” (Vol VI, p 152, hibrairie agricole de la 
Maison Rustique, 26, rue Jacob, Parish 

The preceding calculations show that it would be possible to represent 
teams according to the number of days and hours of work, but it does not 
follow that the farm would make use of these days and hours 

To do it properly it would be necessary to have during several yeans, 
in different farms, suitably^ chosen, a man whose main duty would be to keep 
count of the days and hours during which teams were used, as well as the 
work carried out 

One of the correspondents of the Academy, M. Henry Girard, having 
become acquainted with these calculations of the author, let him know that 
he had kept count, day by day of all the work done by his workmen and 
his farm at Bertrandiosse, at Plailly, the south of the Department of 
the Oise He entrusted him with three diaries, consisting of valuable 
documents, on the subject of which the author gives the following ge¬ 
neral preliminary information. 

The estate of Bertrandfosse included 253.58 ha. in 1911 and 1912 and 
271.26 in 1913. The cultivated area (in hectares^ has fluctuated in the follow¬ 
ing manner. — Wheat, 56.3 to 63.0 — Oats, 67.9 to 74 — Beets, 32.7 to 
28.0 — Potatoes, 3.7 to 2.7 — Carrots and turnips, 2.5 to 6.5 — JVucern, 
sainfoin and Black Medick (Medicago lupulma) 18.1 to 22.3—Forage crops, 
12. to 11.o — Meadows for hay 20 1 to 17.8 — Pasture grass, 40 o to 46.0. 

[***] 
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Tlie minimum aic-as io cultivate, at leabt once each year, lor the follow¬ 
ing lotations -- -wheat, oats beetnot, potatoevS, cariots and turnips, re¬ 
present 163 and 17*1 hectares 

During the yeais 1911-1912-1913, the total number ol draught animals 
wa? 17 agncultuial horses (2 teams, of j. hoises, 3 teams of 3 hoises) and 
18 stioug oxen (3 teams’of 6 oxen). 

It would be much too long to del ail the daily statement, duiing 3 t^ears, 
of the day's work ot the hoises and oxen attached to '■Lffercnt woik , how¬ 
ever the outhor gives the limits cf the number of animals employed each 
month (average ot 3 yeais ) 

Horsbs —In January 10 horses at least worked per day, and at most 
16 , m Febiuarv they varied trom 11 to r6 March, 1} to 17 ; April, 
13 to 17 , May, 12 to 16 , June, 11 to 16 , July, T2 to 15 , August, 
12 to 15 , September, 12 to ib ; October, 14 to 17 ; Novembci, 12 to 17 ; 
December, 12 to 17. 

The total number oi draught horses was fully used only duxing certain 
days of the months of March, April, October, November and December. 
The minimum is shown m January 

Oxmsr.— In January at lea«t 6 oxen and at most 17, worked x>er day ; 
in February, 7 to 17 , March, it to 18, April, 13 to 18, May, 6 to 16 ; 
16 , June, 2 to xo , July, 4 to 12 ; August, 6 to 12 , September, 8 to 
14, October, 11 to 17 , November, 10 to 17 ; December, 4 to 16 

The total number of draught oxen was used only on certain days of 
the months of March and April , the minimum is shown in June. 

Larolr — On an average for the 3 years, 15 men, 5 women and, as 
casual labour, 8 Bretons, were employed per day 

Th\M work — To sum up the monthly abstracts of the working 
days, which can be done in graphic foim, the author adds togethei the 
aveiage working days of hoises and oxen lor the 3 years, comparing them 
with the working days which were usable, according to the number of 
horses, oxen, and working days (that 1^ not counting Sundays and holi¬ 
days;, and sivtng 1 he monthly coefficients ot utilisation He thus obtained 
the following Table (see first Table page 102). 

Without any agreement with the nuinbei ot usable working days, the 
two maxima ol utilisation are shown in April and in October, the minima 
in Fcbiuary and m June 

Of the 10710 woiking days usable annually, the teams were only used 
during 7782 working days ; the average annual coefficient of utilisation is 
72 % (it varies from 49% in June to 91 % in April); 2928 working days of 
teams have been unused per year, during which tlie animals were fed ; 
this question is important to-day for the heavy draught horses, which cost 
about 15 fr. a day at Bertrandfosse , one working day of an unemployed 
horse constitutes a loss, while the ox, who remains in its stall, takes profit 
every day from the food distributed to him. 

* In the second table are brought together the absolute and rela¬ 
tive numbers of day's work of teams for the principal work of the heaviest 
worked months, April and October (average of 3 years). 

[ 106 ] 
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Thus out of 100 working days of the teams, ploughing only uses 28 
and 32, while harrowing, rolling, scarifying and especially carting m 
October, occupy the greatest number of draught animals 

On many farms, teams are insufficient foi ploughing and preparatory 
work, because they are used for eartmg which cannot be put off 

This confirms what large farmeis near St Cyr and Bretigny lecently 
explained to the author, they declared that the draught animals, which 
they are obliged to keep on the farm, would have been fully sufficient 
for ploughing if they had not been reduced by the number employed on 
light werk and for carting 

The author hopes to continue the inquiry fox if what has been stated 
is confirmed, there would be, an France at least, a new outlook for many 
mechanical agricultural machines, especially those suited to light work,* 
the drawing of hanows, rollers, seedling-machines and manure spreaders, 
reapers and binders, and particularly carting on the farm. 

fiee 
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Having had the good fortune to have the dail}" statements of M. Henry 
Girard's farm* the authoi continued to make an abstract of all the work done 
there, with or without teams. This certainly a work of luxal economy, 
the results of which — interesting to rural engineering, applicable to farms 
like Bertrandfosse — cannot be too generalised, but their study would in¬ 
duce other people perhaps to make similar statements, which would be very 
interesting to analyse (i) 

M Petit, present at the meeting of the * Academy, confirms the 
observation of M. Ringeemann on the following points — (1) April 

and October are the two months during which teams are insufficient on all 
farms , (2) The substitution of oxen for horses is to be recommended from 
an economic standpoint, because resting oxen cost less to feed than horses 
But farmers look forward, mainly to use tractors fox the heaviest work, 
which tires the teams enormously 

107 - On the Investigation of Resistance to wear of Parts of Agriculturaf Machines.— 

Restgelmann, M, mComptes rendus de IWcadimie dc% Sciences Vol CEXIX, No 18, pp 

807-809 Pans, Nov 3, 1919 

Metal paits m the construction of agricultural machinery aie subjec¬ 
ted to different strains (extension, compression, flexion, torsion;, which 
for the mOvSt part are fairly easily calculated. The problem becomes more 
difficult when we have to consider the incessant action of shocks, davelop- 
ping momentary high forces, which tend to impair or deform the parts 

The author was entrusted by the Society for the Encouragement of 
National Industry with investigations on the nature of metals employed 
in the construction of agricultural machinery (tests of hardness and brit¬ 
tleness completed by metallography tests, thermal treatments and chemi¬ 
cal analyses). For many of the working parts, it is specially necessarv to 
consider their resistance to wear bv friction in the ground according to 
the various conditions of work 

A simple process consists of trying each kind of part, made of different 
metals, working under different loads m the fields; each part is attached to 
a special waggon, drawn by a team, and provided with an appaiatus for 
registering the distance travelled. 

This process is very long, for certain working parts are worn out after 
a journey of over 2000 km , and it is necessary to make them travel at 
least 100 to 600 km. in the fields so that a conclusion on each test may be 
possible. Moreover, for the same parts, it is necessary -to carry out compa¬ 
rative trials in various kinds of soil, in different states of humidity and con¬ 
sequently of tenacity 

As these direct trials in the fields are very long, very costly, and con¬ 
sequently inapplicable, the author has got round the difficulty m the follow¬ 
ing manner — 

(1) Statistical statements on the economy of working the soil, cultivation, and harvesting, 
have been made already in certain place- Paiticularly the “ Oflice of Ear m Management ” 
of the Department of Agiiculture of the United States, has published some w iqi 6, which 
concern the western part of the State of New York, for this see R , March 1917, No. 276. (Ed.) 

* , [toe-ioi] 
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The partb are revolved through a given toil, by a large axle, driven at 
the desired speed by' an electric motor , a counter registers the distance tra¬ 
versed, which may be as many kilometres as are desired In these condi¬ 
tions, for a given kind of working part, after a certain couise L, the wear 
a is noted 

A standard of homogenous metal, wearing very rapidly, of the same 
dimensions as the parts tested, indicates on the testing apparatus a wear 
A, for ^much reduced course l 

To obtain the proportion between the amount of wear of parts in dif¬ 
ferent soils, the standard parts are then made to pass through a eourse l L , 
m the fields, of which the soils are of various kinds, which shows an amount 
of wear A 1 

It is then easy to compare the amount of wear A x and A with a and to 
deduce from them the journeys T, which each kind of meta^ can stand in 
different scjils before the part is worn out With this method, tlie tests in 
the fields are made m a single day. 

Finally for each kind of working part, shapes, dimensions, and loads, 
we must work with different metals as physical constants, so as to be able 
to indicate in each case the course L 3 , over which we can m practice use 
the working parts of machines intended for cultivating the soil 

The same general experimental principle with the use of a suitable 
standard of rapid wear can be applied to the study of the lesistance to wear 
of different parts used m the construction of agricultural machinery 

ioS - Trial of Three-Furrow Ploughs for Mecanical Ploughing in Italy. — Ambrose*!, 

I , m Vltaha a^ncola, year 56, No 5, pp 149-150. Piacenza, Hay 15, 1919 

The majority of trials of mecanical ploughing carried ont up to date 
postulated the use of a constant type of plough, and served to judge the 
tractor. The author wished, on the contrary, to judge the ploughs which 
are most generally used, the motive force remaining constant. 

The following ploughs were put to the test: — (i) Three-Furrow plo¬ 
ughs — (a) with disc coulters. — Parlin 12”, weight 440 kg — Case 1 2”, 
372 kg — Oliver 12”, 464 kg. — Gran Detour 12”, 419 kg. — Miham, 
405 kg (b) ordinary coulters Miliani 384 kg. — (2) Two-Furrow ploughs. 
Parlin 12”, 356 kg 

Trials ware carefully made m two soils, A and B, both of very uniform 
texture, and the second 25 % lighter than the first The results are shown 
in the following table: — 

The work done in the two soils with 3-furrow ploughs gave good re¬ 
sults but that done with the 2-furrow plough was insufficient. 

The 3-furrow Oran Detour plough requires enormous tractive force, 
which should be partly attibuted to the fact of having taken a ploughing 
width less than that of the other triple ploughs The 3 coulters and shares 
had equal work, the right mouldboard only had its work li ght ened But 
of the active parts of the plough, it is not the mouldboard which meets the 
greatest resistance It allows that, when working with a multiple plough, 
it is not very advantageous to keep within the width of the plough, that 
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is to say to take little earth, with the right hand share , it is by making all 
the shares work fully that the greatest output is obtained; otherwise 
one share of the plough should be taken away, reducing it from a triple to 
a double plough. 

The Oliver, Tittle Genius, and Case ploughs requeied almost the same 
pull, but Tittle Genius beat all the others The lightness of tiaction was 
constant in this plough which weighed, however, more than all the others, 
except the Oliver, from which it differs slightly. Moreover it is known that 
the weight of the 3-furrow plough has very little influence on the traction. 

The replacing of ordinary coulters by disc coulters m the Milani plough 
allows an economy of about io % of energy. 

The trial with the Parlin 2-fnrrow plough shows that, when it is wished 
to work deeper with a plough than the depth for wliicli it was constructed, 
there is considerable and iapid loss in output (while the Parlin plough 
is constructed for ploughing to a depth of 20 cm, it was desired to attain 
with the 2-furrow plough an average of 25 cm). Moreover ploughing 
with a 2-furrow plough in proportion to the unit of section of the furrow, 
is always less advantageous than ploughing with a triple plough, 

109 - Meeanieal Cotton Glnners in Indo-China. — See No. 43 of this Review 

no — Revfow Of Patents. — Sources — Canada, The Canadian Patent Office Record and 
Register of Copyrights and Trade Marks , Ottawa —- United States, The Official Gazette 
of the United States Patent Office , Washington — France, Office national de la propn&M 
industnelle, Brevets d’ invention, Paris. — British India, The Indian and Eastern Engi¬ 
neer, Calcutta, Bombay, and London. — New Zealand, New Zealand Patent Office r 
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Journal, published by Authority, Wellington — United Kingdom, H M. Stationery 
Office, Eondon — Switzerland, Patent List published by the Swiss Bureau of Patents, 
Berne. 

Tillage Machines, and Implements Canada 191784 Combined 
harrow and cultivator , 191791 Cultivator, 191798 Steam plough com¬ 
bined with manure spreader , IQ1825 Apparatus for filling up ditches ; 
192052 Harrow, 192178 Harrow accessory for plough , 192378 Spiral 
harrow 

United States 1309831 Garden cultivator, 1309920 Subsoil plough; 
1211212 Clod-breaking roller and cultivator combined, 1312669 Cultivator 
with insecticide distributor, 1313242 Cultivator, 1314292 Accessor}" for 
disc harrow 

France 493624 Improvements in motor’tractor ploughs , 493752 
Wheel plough, 4939x9 Plough with multiple rotating ‘•bare, 494025 Device 
for the automatic raising of tools m cultivating machines, 495070 Machine 
for tilling orchards, 494087 Orchard plough, 494274 Garden plough, 
494884 Mecamcal traction balance plough , 494959 Steam tractor appa¬ 
ratus for ploughing vineyards , 495268 Arrangement for transmitting 
electric power to a cultivation set, working on the 2 windlass system, 
495329 Machine for earthing-up vjnes, 495330 Root pruning plough 
(principally for vines), 495341 Improvements to motor ploughs , 49653S 
Motor earther for cultivation of vine , 496569 Self acting anchoiage system 
for ploughing with a two-way electric windlass. 

New Zealand : 40473 Harrow with scarifying teeth. 

United Kingdom . 128953 Motor cultivator , 130176 Motor plough 
with multiple turning mould-board , 130437 Raising handle for ploughs, 
cultivators etc , 130759 Apparatus fox lowering and raising successively 
the shares of a multiple plough, so as to commence and end uniformly the 
furrows at the headlands , 131447 Disc harrow, 1317x5 Disc harrow with 
back wheels which can be regulated m height; 132550 Cultural apparatus 
with jointed frame changeable in shape. 

Manures and Manure Distributors. Canada , 191798 Manure 
distributor combined with a steam plough . 

United States. 1310544- 1313427 Manure Spreaders ; 13131x6 Gear¬ 
ing for manure spreader ; 1313297 Manure loader; 13x3495 — 1313653 
Manure distributors 

France . : 496514 Process and plant for preparing dried blood' espe¬ 
cially applicable as manure 

India. 4716 Process fox rhakmg soluble potassic salts by means of 
felspar. 

New Zealand. : 41948 Phosphatic manure (obtained by the calcina¬ 
tion of natural phosphates mixed with other ingredients in a rotary kiln). 

United Kingdom H 130963 Manure obtained by heating minerals or 
ground potassic rocks (leucite, volcanic ashes, felspar, granite, etc ) with 
carbide of calcium, in a current of nitrogen ; 131493 Nitrate of lime 
produced by bacterial oxidation of cyanamide of calcium. 

Drills and Seeding Machines. — United States : 13x10x0 Gea- 
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ring tor a maize sower, 1311427 Method of sowing aud apparatus 
relating to it, 1312214 Potato planter^, 13128x7 Hand sower for maize 
and leguminous seeds, 132189 Distnbutmg nieehamsm foi potato planter 

New Zealand 40370 Seeder 

United Kingdom: 128853 Pctato planter, 130185-131097 Machines 
for planting potatoes 

Various cultural operations — United States: 1313310 Machine 
for destroying weeds, 14715-1313637-1313735 Straw spreaders, 1314122 
Machine for rooting out couch-grass ; 1314307 Cotton chopper 

France 495329 Vane earthei , 496538 Motor eaither for cultivation 
of vines 

Control of diseases and pests of plants — United States 1312969 
Distributor oi insecticides combined with a cultivator , 1313310 Machine 
for destroying weeds, 13x4122 Machine for exterminating couch-grass 

France: 494077 Soluble insecticidal powder (sulphate of copper 32 
kg + neutral sulphate ol soda 36 kg -f-carbonate of ammonia 24 kg,) , 
494351 Improvements to spraying machines, 494959 Devices foi 
sulphatmg and stilphuiing combined with a tractor apparatus for work¬ 
ing vineyards 

India . 4S56 Process for destroying insects mjuiions to tea, etc 

United Kingdom 132214 Insecticidal product destined to destroy 
the “shot hole borer ” ( KvFborns formcatus Kichh), a beetle injurious to 
tea, coflee, and cocoa plants (mixture of soft soap, resin, and fish oil, which 
is diluted with water for application by hand, m the foim ol jelly, to the 
trees attacked). 

Reapers, mowers and other harvesting machines — Canada: 
192188-192243-192328-192388 Reapers; 192408 Hay-rake; 192612 Maize 
harvester. 

United States: 1210133-1212432 Maize harvesters, 1211201 Machine 
foi pulling up and cutting maize stalks , 1311407 Machine for harvesting 
hemp, 13x20x0 Machine for picking cotton ; 1213880 Rotaiy hay-rake 
with lateral discharge. 

France: 393749 Apparatus for sharpening scythes , 4963x1 Device 
for hand-baler ; 4963x6 Improvements to mowing machines. 

New Zealand: 40743 Machine ior mowing flax. 

United Kingdom: 129118 Mower; 13x824 Hay-making machine 

Switzerland: 82556 Sheaf-binder; 82557-82737 Apparatus for gather¬ 
ing fruit , 83073 Apparatus for forging scythes. 

Machines for lifting root-crops — Canada: 19x821 Potato 
lifter. 

United States : 13096x7 Beet lifter, 1309940-13x0335 Beet harvesters ; 
1310849 Beet topper; 131305 Machine for harvesting groundnuts ; 

1314270 Potato digger. 

United Kingdom: 131606 Potato lifter. 

Threshing Machines. — Canada - 192082 Machine for shelling 
peas ; 193135 Thresher for threshing machines. # 

Umted States: 1309910 Machine for threshing leguminous seed 
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plants, 1310759 Machine for sorting and cleaning gram and ^eed< ; 
*3*4353 Machines for husking maize 

New Zealand: 40056 Threshing machine 

Switzerland: 82555 Machine for husking maize , 82 73O Apparatus 
for separating the seeds of cereals from the seeds of weeds 

Machines and Implements for the Preparation and Storage 
of Crops — Canada * 192588 Mechanism for compressing silage. 

United States : 14704 Machines for cutting potatoes, 14705 Maize 
elevator; 13Q9S61 Machine for gathering and_ loading hay, 1310187 
1312342 Hay loaders , 1311451 Machine for making hay-ricks , 1311742 
Apparatus for retting hemp , 1312066 Machine for transporting litter; 
1312271 Arrangement for keeping ears of maize hung up for seed ; 13x2832 
Machine for weighing gram 

New Zealand: 40259 Machine for retting flax, 40412 Machine for 
retting and scutching flax 

United Kingdom : 131735 Silo. 

Switzerland . 83074 Apparatus for cutting vegetables , 83247 Silo 
for sweet silage ; 82554 Apparatus for cutting hay heaped up 111 barns. 

Forestry — Switzerland'. 73443 Felling and logging machine. 

Traction and Steering of Agricultural Machines. — United 
States : 1310604 Tractor. 

Fiance', 494166 Agricultural - viticultural tractor, 494959 Steam 
tractor apparatus for vine cultivation, 495042 Agricultural tractor; 
495268 Arrangement for transmitting electric power to a cultivation set 
working on the 2 windlass system , 496121 Industrial and agricultural 
tractor with 4 driving and steeling wheels , 496522 Tractor for agricultural 
machines especially for ploughs , 496569 Self-acting anchorage system for 
ploughing with two-way electric windlass. 

United-Kingdom : 131466 System for coupling agriculural machines 
to a tractor. 

Switzerland : 82553 Propelling device enabling agricultural tractois 
to get a better purchase on the soil. 

Feeding and Housing of Livestock. — France’. 493807 Safety 
device for simultaneaously letting out all the cattle from a shippon ; 495328 
Improved food for horses, oxen and sheep. 

New Zealand : 39726 Arrangement for preventing cattle and horses 
from jumping. 

Poultry Keeping. — France’. 494086 Temperature regulator for 
incubators 

United Kingdom : 129838 Granulated food for poultry (prepared 
with a sticky mash of ground clover, boiled potatoes, and water, which 
is divided, dried, roasted, and finally impregnated with fish oil) 

Bee-keeping. — France: 493805 Hive (round, made of rye straw, 
very low_ interchangeable blocks, and very light interior frames of 
variable size; suitable covers separate the blocks ; the whole is securely 
fastened with hooks and eyes). 
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Industries depending on Pfint Products — United Kingdom 
132566 Various uses of groundnuts 

Pytryinc. — New Zealand 41475 Milking machine worked by elec¬ 
tricity , 41684 Milking machine ; 41664 Acce^oiy for nuikmg machine 
used loi taking out samples ol milk for weighing Ihein 

United Kingdom . 128544 Artificial milk (obtained by mixing an 
emulsion oi a fat or an oil with skim milk) , 1288-15-130189 Apparatus 
for stenhsmg milk , 129105 System of closing chums and othei nulkre- 
ceptacli ^ , 129561 Cheese piess 

RURAL RCONOMICS. 

in - Farm Management Demonstrations In New York State, 1919 .—scoville g., p., 

m Journal of Farm Economics , Vol I, No 2, pp 4 1-45 Lancaster Pa, Sept, 1919 

Farm manageimnt den 1 oust 1 aiion woik hash*‘Oil carried out m the 
Niagara county 7 m the Western New York fruit region for the last seven 
years The farm huieau committee arranged for a meeting m each of 
the fourteen school districts in the town The farmers were asked to bring 
to the meetings any iccords they 7 had of their farm expenses and receipts. 

At the meeting each f inner attempted to fill out a labour income blank 
for his farm Ninety-eight such records w etc si arted and generally comple¬ 
ted at these meetings, 63 other reeoids were secured through farm calls 

The total number of records taken m Niagara county 7 dm mg the last 
6 y 7 eais was 626 

Since the faim management demonstration work started there have 
been 4770 laboui income records taken in 30 aieas in New York State. The 
tendency 7 is now to 1 educe the number oi aieas and to increase the number 
of records X9er area. In the norl hem part of Livingston County, 724 re* 
cords were taken m the spring of 1919, and the same aiea was taken ten 
years ago 

No dal a have been collected concerning the accounts kept by the 
farmers ; less than xo per cent, ol these farmers, probably, take an annual 
imenloiy, hut neailv 90 per cent of them keep some recoids of then 
expenses and leccipls. 

The county agents m New Yotk Stale have asked for over ^000 inven¬ 
tory r books and as many more cash books during the List winter and spring. 
These books simply furnish a place for taking an inventory and recording 
receipts and expenses. Xarm amounting is of little value without analysing 
the farm business, therefore in this demonstration work analysing rather 
than recording insisted 011. 

112 - Income Tax and the Farm Management Demonstration Work In Iowa. — 

Thompson, 8 H., in Journal of Farm Economics , Voi I, No 2, pp. 45 - 47 - Lancaster. Pa.» 

Sept., 1919. * 

The Income Tax Act has stimulated thousands of farmers in the keeping 
of farm records While the Farm Management Demonstrators in Iowa 
have been consistently urging the need of keeping records in complying 
with income tax requirements, they have recognised that the income-tax 
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matter was not an end in itself but merely a method of approach in the 
study of the farm as a business Farm officers were deluged with appeals 
for help , in too many cases, however, it was not possible to aid the men 
asking for help m emplying with income tax requirements Ol 76 Iowa 
farm bureaus that have reported to date, all but three worked with the 
income tax The 73 who included the work on income tax and farm re¬ 
cords as a project reached 8896 farms 

Forty four bureaus worked only with individuals, while twenty - nine 
assisted both individual and groups The bureaus that worked with indi¬ 
viduals alone reached on the average 89 each, while those that worked with 
groups reached one hundred and seventy each More than 60 000 Iowa 
farmers, on an a verage of six hundred per county, filed returns this year. Con¬ 
sidering the size of the work ahead of the farm bureau the advantage of the 
group method of work becomes apparent. Meetings held in different parts 
of the country attended by one hundred farmers would help m solving the 
problem These farmers, with the help of the Farm Management De¬ 
monstrator, and of the county Agent could be assembled for income - tax 
instruction and analyses of their farm business The best time for con¬ 
ducting this work is between December 1 and March 15 

During the present fiscal year Iowa hopes to start a very thorough 
farm management campaign As a prelude it is planned to hold a series 
of district conferences of country agents where plans for county projects 
will be fully discussed It is recognised that varying conditions in the coun¬ 
ties will prevent the use of a uniform project It is contemplated that each 
county will be given from two to five days of a farm management demonstra¬ 
tor's time for further assistance of the agents through local meetings 

The agent will then personally, or through local demonstrators, ex¬ 
tend the work until every township has been given an opportunity to 
receive instruction on labour income records, cost accounts and in¬ 
come tax. 


113 - Capital Required and Profit to be made on a Farm in West Africa. — Dumont, 
P , in La Vie u^ncole et rnrale (from a paper by M. Fallon on Agriculture in the Bel¬ 
gian Congo), Year IX, No 9, pp 159-162 Pans, 1st March 1, 19x9 

Owing to the rush to colonial agriculture, which will doubtless be made 
after peace is signed, the author extracts from a paper by M. Fallon (pu¬ 
blished by the Minister for the Belgian Colonies) some advice which may 
**erve as a guide to intending colonists of West Africa. 

Two questions interest them specially . — 

(1) What capital is required for starting a paying farm ? 

{2) What profit may be expected from rational cultivation ? 

I Initial, capital required for equipping a farm in West Africa. 
The capital required for the equipment of a farm obviously varies ac¬ 
cording to the conditions of the locality in which it is situated. The follow¬ 
ing figures are average ones and are only given as an example; — 
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(A) Market garden farm of 20 hectares on the outskirts* of Ehzahethville . 

Fr 


25 labourers foi 6 months at tr pci month 2 700 

Tools shovels, spader, wheelbariows, lakes, hoes, \\atomic tans ^o< 

aooo kg of potatoes at o 80 fj kei kg 1 ouo 

Purchase of gaideu seeds, maize, gi« mndnuts, soighuui ami beans :uo 

200 fruit trees at 3 =>o fr each 700 

50 chickens at 10 fr each =500 

20 labbits at 6 fr each 3 20 

25 goats, at 35 ft each 625 

Poultry food 6 sacks of soighum at 30 n each 1 so 

Colonists’ food foi b months i 2 on 

Unfoieseen expense^, such as loss of animals, puichase of vanous things son 

Total hr 8 K*i 5 


The cost of housing and tbe rent of the land are ecluded 
(B) Large farms worked with draught animals Examples of farms of 
100-200-500 ha worked in the Katanga district free from tsetse fly. 




100 ha 



200 ha 

i 

1 

1 

500 lia 


Agrioultuial stores 


\ 000 

ir 


7 000 

n I 

1 1 000 

ir 

Tools 


r 000 

» 


1 200 

> i 

2 000 

» 

Carts 


1 000 

)> 


I 00 2 

fi 

2 000 


Miscellaneous 


3 0(10 

1) 


4 000 

)) ' 

7 000 

» 

Labouiers for 1 ycai . . . 

50 

9 (>oo 

» 

IOO 

“ IQ 200 

» 200 

3S 400 

)> 

Oxen at 300 ir each . . 

50 

15 300 

» 

70 

- 21 OOO 

'» ! I50 

45 000 

/> 

Harness . 


500 

» 


700 

1 

1 500 

» 

Food of colonist t<u 1 yeai 


2 400 


1 

2 400 

» 

2 (.00 

)> 

Temporaly housing, stables 


3 Coo 

» 

1 

f OOfj 

" ! 

5 000 

» 

Unforeseen expenses . . 


1 000 

» 


5 OOO 

* ! 

5 000 

;) 

lotal Expenses 


4 % $00 

ii 

1 

I 

05 500 

fr 

1 *&* $00 

fl 

Exfienses per ha for the rst year 


\ 15 

ii 

1 

1 

32 <S 

ir 

2H 

fl 


Mechanical culture. — Working a farm with machinery is not ically 
economical unless it is extensive A steam tractor is not advisable on 
farms of less than 400 ha , though a small tractoi might be useful on a farm 
of 100 ha. 

The piofit m cultivating at Katanga lies in the liigh prices fetched on 
the market by all agricultural produce 

Sale price and rent of agricultural land 

1st Class. —Band situated on the outer boundaries of towns, inhabit¬ 
ed centres or on strips of 150 m, along the railways or navigable rivers . — 
sale price, at least 5fr. per ha.; rent, 5 % of the sale price. 

2nd Class. — Band situated at least 5 km outside the previously men¬ 
tioned limits . — sale price, at least 3 fr per ha,; rent 5 % of the sale price. 

3rd Class —Band situated at least 15 km outside the previously men¬ 
tioned limits •—sale price at least 1 fr. per ha.; rent 5 % of the sale price. 
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Cost of different kinds of houses — The cost is obviously very 
variable according to the size of the building and also accoi ding to the mate¬ 
rials used m its constiuction If one is contented with local mat dials and 
rammed earth to commence with, the cost for a single roomed house would 
be 500 to 1000 fr and for a double roomed house 1200 to 1300 fr A brick 
house, 2 rooms, costs 4000 to 6000 fr* and with 3 rooms 10 000 to 15 000 fr. 

An non house with a floor area of 31 square m. and 2 rooms costs 3000 
to 5000 fr. With 3 rooms and a floor area of 115 squaie m., the cost would 
be 9000 to 12 000 fr 

Wages of native labour —The supply generally exceeds the demand 
and the tendency* of wages to rise is due to dearer living Agricultural la- 
boui ers get 10 to 20 fr a month, more usually 12 to 15 fr. Carriers receive 
0.50 fr. a day and take loads of 30 and 35 kg. without difficulty 

In bush country, cleanng takes, on the average, 100 days work and costs 
40-70 fi. per ha. In forest clearing, felling, stumping, chopping and burn¬ 
ing wood may be taken at an average of 300 days work per ha. and the cost 
at 140 to 180 fr To that sum must be added 30 to 50 fr. for getting the land 
in order, filling up depressions, levelling and extracting roots. 

II — Profits to be made by colonial cultivation These profits *• 
are obviously very variable according to the kind of crop and the year. 
As an example the results obtained are here given : — (1) for a lubber 
plantation , (2) for a coffee plantation , (3) for maize. 

(1) Hevev plantation at Yangambi (Stanleyville) (hisch forest 
country). 

(A) Creation of the plantation. 

Tr pa ha 


Clearing, getting the land in order 900 days at 0.65 fr (1) . 5Ss 

Levelling, holing. 330 days at o 65 fr . . ... im5 

Nurseries: 20 days at o 65 fr .... . ... 13 

Tiansplanfing 40 days at o 65 fr . . . . . 26 


Total 8*9 


<B) Maintenance of the plantation 

Weeding. 45 days at o 65 fr ... . 29.25 

Talcing away broken and diseased trees, replacing them ; 12 days at 0.65 fr. 7 .bo 

Treatment of diseased trees* iS days at 0.65 fr .... it,a> 

Green manuring. 26 days at 0.65 fr . 16 <j( 

Upkeep of roads: 5 days at o 65 fr. 325 

Total . . . US .80 


Yield: — 200 to 300 kg of dry rubber per ha worth 5 to 6 fr. per kg 


(1) The high cost of clearing is due to the fact that, for Hevea, it is necessary to stump 
completely the land to be planted. {Author's note) 
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(2) COFFKL PLANTATION AT I V ULA (ST \NLEY\TLLL) 

(A) Creation op the plantation 

Ft 


Creation and upkeep of nurseries 40 \ days at 0,52 fr, (1) 2 L c; ns 

Clearing and getting the laud 111 order 501)0 days at 0,52 fr 2 

Filling in, levelling, digging, extracting roots i \?8 days at 0,52 fr 70s 5c 

Staking, making and filling m holes 1 220 davs at 0,52 fr . f>37-4© 

Planting and shading 231 days at 0,52 ±r . 122 20 

Green manuring and draining 355 days at 0,52 fr 18 {.00 

Total Expense* 4 506.64 


Kxpense" per ha — 30 i ^fr tor an average yield of 1 000 kg worth 1 350 fr 
{B) Maintenance of the plantation (Account for a plantation of 106 ha) 

Fr 

Weeding, cutting green manure, upkeep of loads and drainage * 5 667 

days at 0,65 fr 2 046 8 \ 

Pruning coffee bushes, shade trees and terraces of Leucaena i*lauca 1 007 

days at 0,52 fr . . . 523 64 

Diseases and pests of col fee bushes* 326 days at 0,52 fr iCq 52 


Total Expenses 


Iwcpcn^cs per ha 35 fr 

(C) Picking and preparation of coffee berries 


3 040.00 


Fr 


Picking 315 251kg of berries . . . 361 3 gr 

Sorting . 1 806 79 

Pulping, feimeirtmg, washing, drying, husking and manipulating the cof¬ 
fee, water supply for tnachineiy, wood cutting . 2 343 50 


7'otal Expenses 6 2 64.^0 


The yield for 1016 being 60 000 kg of prepaied collee, the cost of picking and preparation 
is about o,ri fr pel kg of coffee 

(j) M \IZL CULTIVATION AT KATANGA 

(A) Preliminary work effected by steam engines 

The use of steam ploughs cost daily • — 

• 

2 mechanics 

Oil for cylinders, 15 litres / 

Oil foi joints, 17 htres s’ 

8 labourer* . . . . 

Amortisation . . . 

Total Expenses 


Vi 

5<> 

56 

12 

63 33 
181.33 


(1) This includes all expenses except the salaries of the European staff {Author's note), 
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In virgin soil i 5 ha per day is ploughed In land previously cultivated, free from ant 
hills and marsh as much as 4 ha a day may be ploughed^ 4 ha caii be harrowed per day 

Ploughing and harrowing 1 ha m virgin soil costs 165 40 fr , ploughing and harrowing 1 ha 
m cultivated land costs 80 75 fr 

(B) Preliminary work; effected by draught animals 

6 oxen at 250 fr After 3 months the animals are sold at half price, say a loss of 750 fr 

Fr 

1 driver at 100 fr a month / 

2 labourers at 30 fr a month 1 
Area ploughed m a week — 2 ha 
Area harrowed m a week — 3 ha 

In 1 month 9 ha, which makes 7 ^° + rbo ==- 410 fr Say 29-28 fr per ha Total — 

43 50 fr 4- 29 28 fr = 74 78 fr 

This figure should be increased by the amortisation of plant estimated at Soo fi., period 
4 years , annual working season 6 months , this makes 12 50 fr per month and o fr 54 per ha 

One ha ploughed and harrowed with oxen costs 75 32 fr We have just seen that 1 ha 
worked by mechanical means costs 165 40 fr or So 75 fr according to the state of the soil 

Supplementary expenses for the cultivation of maize 

Fr per ha 


Seed . . . . - 7 50 

Sowing, weeding, earthing up, harvesting . . 66 00 

Sacks for 1,500kg at 1 60 fr each, - .2400 

Amortisation . . . 2 00 

Renting value of land cleared and ploughed by the Agricultural Depart¬ 
ment at 300 fr per ha at 5 % . . 15 00 

(If the colonist does the clearing at his own expense this amount is cer¬ 
tainly not exaggerated) 

Cost of camng the crop for a farmer near a town at 10 fr, a ton (crop of 

r 500 kg per ha) . , . 15 00 

Total Expense* 139.50 


Recapitulation — One ha of maize, ploughed and harrowed with mechanical mean'-, 
will cost 210 25 fr without taking into account the transport of the material (in virgin soil 
294 90 fr,); 1 ha of maize ploughed and harrowed with oxen will cost 204,82 fr 
Maize sells on the spot, at Katanga, at 250 to 300 fr per ton 

It can be seen from these few examples what profit can be ma de from 
a colonial farm cultivated rationally. 

114 - Correlations in the Cost of Milk Production, in the United States. — hoesuns, 

J. A., junior, in Dairy Science, Vol. II, No. 2,pp 63-98, and N< 3 . 3, pp 208-255. Baltx- 
more, March and May, 1929 

An attempt to discover some of the correlations existing among 
the different economic factors in the dairy industry and especially to 
bring to light the effects of these factors on the production and cost of 
production of milk. It is based on statistics established and used for the 
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investigation of the relations between the size of a dairy and economy 
in milk production (1) 

All data are for the 3 T ear iut 6 , the interest on capital is calculated 
at 5 °o * depreciation and insurance aie estimated at 20 % for cows and 
at 12 % for bulls , manure is assigned an arbitrary value of 1 dollar per ton. 

Correlations between labour and other factors in milk pro¬ 
duction — The 87 dairies of Delaware and Pennsylvania concerned m 
the statistics were divided, for the purpose of the investigation, into 16 clas¬ 
ses, not only according to the number of cows per dairy but also according 
to the number of hours of labour employed m them duimg the }ear and 
according to the importance of the product winch they sold, namely — 

(A) Dairies producing market milk * — (a) employing annually less 
than 140 hours of labour per cow * — (1) dairies with less than 20 cows; 
(2) with 20 to 39 cows , (3) with _)o cows ot more , (b) employing annually 
from 140 to 200 hours of labour per cow — (4) with less than 20 cows 
(5) with 20 td 39 cows , ((>) with <jo cows or more , (c) employing annually 
more than 200 hours of labour pei cow; (7) with less than 20 cows; (8) with 
20 to 39 cows , (9) with 40 cows or more 

(B) Dairies producing butter (all except 2 with less than 20 cows) — 
(10) employing annually less than 140 hours of labour per cow, (11) from 
140 to 200 hours; (12) mote than 200 hours 

( C ) Dairies producing milk of superior quality and milk for children 
(all with more than 20 cows) *— (13) employing annually less than 140 hours 
of labour per cow , (14) from 140 to 200 hours , (15) more than 200 hours. 

( D) Dairies producing “ certified milk ” of guaranteed punty ; all 
with 80 cows or more and employing annually more than 200 hours of 
labour per cow. 

For this investigation and for these which followed, statistical abstracts 
for each class are given in tabular statements, are represented in diagrams 
and are discussed ; a summary is given of the conclusions established 

It cannot be said that the labour used m the dairies where less than 
140 hours of labour per cow was employed annually was positively insuf¬ 
ficient, for in several cases, with good organisation, satisfactory results 
were obtained even witii much less labour It should not be forgotten that 
the following conclusions only apply to the averages of the dairies includ¬ 
ed in this study. 

(1) Up to an average of 168 horns of labour per year per cow, the re¬ 
venue of the dairy increased with an increased number of hours of labour; 
in other words, up to that limit, each unit of labour applied gave an increase 
in production higher than that given by the preceeding unit 

(2) After the above-mentioned average, the advantage decreased. 

(3) Dairies in winch from 140 to 200 hours of labour per year per cow 
was employed have a larger capital per cow in buildings and equipment 
compared with dairies in which less than 140 hours or more than 200 hours 
of labour is employed. 

(1) See R , Apnl, 1919, No. 51 3 * 
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(4) Dairies employing the most labour pay a higher price loi it. 

(5) On *an average, the cost of milk production per quart is lower 
in dairies employing annually from 140 to 200 hours of labour per cow 
than m those employing eithei mote or less 

(6) Dairies employing larger amounts of labour per cow had more 
vigorous calves dropped and a greater production ot manure 

(7) %here more labour was employed, the other expenses increased 
in proportion, but not so rapidly, as that of labour 

CORRELxVTIONS BETWEEN THE AMOUNT OF CONCENTRATES GIVEN A STD 
OTHER factors •—• The 87 dairies m v hich these investigations were made 
were divided, for the purposes of this inquiry, into j groups according as 
each cow was given annually — ( 4 ) less than 2000 lbs of concentrates, 
( 23 ) fiom 2000 to 2999 lb ; (C) 3000 lbs or more 

Each of these groups w as subdivided into 3 according as the dairy 
contained — Fewer than 20 cows , 20 to 30 cows , 40 ox more 

The results are summansed as follows *—• 

The value of the cows rose with the increase in the consumption 
of concentrates This was partly due to the better condition of the cows 
resulting from more intensive feeding and partly to a difference in their 
productive capacit5 r 

(2) With the increase in the quantity of grain per cow there was 
also a slight increase in the quantity of silage consumed. 

(3) The quantity of forage consumed decreased as the consumption 
of concentrates increased 

In the smaller dairies this was partly due to more intelligent use of 
roughage m those using a larger quantity of concentrates. 

(4) Slightly more labour was employed m dairies in which large quan¬ 
tities of gram were given 

{5) The production per cow increased as more concent tales were con¬ 
sumed, but * 

(6) There is an inverse correlation between the quantity of concentiatcs 
fed and the production of milk per unit of weight of grain. I v arge dailies 
can produce more milk per unit of weight of gram than the small dairies 
when only a small quantity of grain is used, but, when a larger quantity 
is used, this advantage is lost. 

(■/) The cost ot milk per unit of volume tends to increase slightly 
with an increase in the consumption of concentrates. 

Correlations between the proportion of concentrates pur¬ 
chased and THE COST of milk production — The dairies for which 
statistics were collected were divided into 3 groups according as the per¬ 
centage of concentrates purchased relatively to the total concentiates 
fed was:— less than 50 , from 50 to 79 , from 80 to 100 ; each of these 
groups was subdivided into 3 classes according as the dairy contained.— 
fewer than 20 cows , 20 to 39 cows , 40 cow r s or more. 

The results were as follows*— 

(x) It was noticed that the greater the incentive to saving and eco¬ 
nomy in expenditure, the smaller the proportion of concentrates purchased. 
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Thus the tenant farmers, who may be assumed to have a greater incentive 
to save, purchased a smallei pioportion of concentrates than the owners, 
Similaily, the owners of small dairies, whose economic conditions may 
be assumed to be mfeiior to those of the owneis of large dairies, mostly 
belong to the groups buying less than So % of the gram con-umed. The 
middle group of dairies are found for the most part 111 the group buying 
the most gram. 

(2) In the classes purchasing from 50 to 79 % of the gram used, a 
much larger amount of food, both foiage and gram, was fed than m the 
classes which bought less than 50 % This may be attributed, as noted 
above, to a greater liberality in expenditure on the part of the farmers. 
But the dairies which purchased the largest proportion of grain, use less 
food than any of the other classes This may be attributed to the better 
quality of the food used and to the more efficient use made of it. 

(3) The middle gioup of dairies employ the smallest amount of labour. 

(4) Production, cost, and profit or loss per unit of volume of milk 
are influenced by the 3 factors noted above. But the reciprocal effects 
among these factors and others are such as to make it impossible to state 
that production, cost, and profit or loss per unit of volume of milk are 
influenced by the proportion of food purchased relatively to that grown 
on the farm 

CORRET VIMONS BETWEEN THE AMOUNT OF BORAGE FED AND THE OTHER 

factors in milk production. — The dailies included in the statistics 
were divided for the purposes of tins enquiry into 3 groups according as 
each cow received annually less than *— 1 5 tons of forage; from 1.5 to 
1.9 tons , 2 tons or more ; each of these groups was subdivided into 
3 classes, as 111 the previous cases, according to the number of cows per 
dairy 

Many small dailies use large amounts per cow of cheap roughage of 
low nutritive value while the larger dairies use forage of better quality. 
This makes a comparison between amounts of forage alone erroneous, 
but the following conclusions may be taken as sufficiently safe 

(1) In dairies which make an efficient use ot forage there is a ten¬ 
dency foi the value of the cows to be higher. 

(2) Generally more gram is used m dairies where a gi eater amount 
of forage is used 

(3) An increase in the amount of forage is generally accompanied 
by an increase in the amount of labour. 

(4) The yield per cow tends to increase, but not proportionally, 
with an increase in the amount of forage fed, and at the same time, tip 
to a certain point, the cost of production per unit of volume of milk pro¬ 
bably decreases and the profit per unit of volume increases if the increase 
in the amount of forage is not accompanied by a corresponding or greater 
increase in one of the other factors of expenditure. 

Correlations between six age and other factors. — For this en¬ 
quiry the dairies were divided into 3 groups according: >— as they consumed 
no silage; as they consumed less than 6 tons per cow annually; as they 
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consumed b tons oi more ; each of these groups was subdivided into 3 classes 
as m previous cases. The following facts were noted — 

(1) Silage is not generally used in small dairies 01 on tenant, farms. 

(2) A greater amount of silage is used m dairies containing cows 
of high value 

(3) The use of silage instead of pasturage increases the cost of milk 
production. 

(_|) The total amount of forage at first is reduced, then increased 
as at first little, then much, silage is fed 

(5) Increase in the amount of silage fed is accompanied by an in¬ 
crease m the amount of grain consumed and m the amount of labour 

{(•>) Production is increased by the use of silage, but the cost of 
production per unit of volume of milk is also increased, partly or wholly, 
by the effect of using more gram and labour and less pasturage 

Correlations between the value of the cows and other fact¬ 
ors. — The dairies were divided into 3 groups according as the average 
value per cow was under §75, S75 to S90, or over $c>o , each of these 
groups ivas subdivided into 3 classes according to the number of cows, 
as in previous cases It was noted that *— 

(1) The value attributed to the cows by their owners and at which 
they found buyers, supplies a sufficiently accurate index of their product¬ 
ive capacitj?' if a large number of dairies are considered In individual 
cases an accurate appraisal was not always obtained, but variations from 
the normal tend generally to neutralise each other 

(2) Investment in buildings and equipment showed no correlation 
to the value of the cows 

(3) The more valuable cows receive mote silage and are pastured 
less than less valuable cows 

(4) These is a general tendency to feed less forage and a well de¬ 
fined tendency to feed more grain to the more valuable cows, which shows 
the capacrty of the more valuable cows to consume greater quantities 
of food, especially grain. 

(5) More labour is devoted to the more valuable cows. 

(6) The cost of production per unit of volume of milk showed con¬ 
flicting variations, which proves that other factors besides the natural 
productivit}’ of the cow influence the cost. 

(7) Except m the case of dairies producing milk of superior quality, 
the owners of the more valuable cows accept lower prices for their pro¬ 
ducts than those obtained by owners of cows of medium value 

(8) The less satisfactory marketing methods of owners of mote 
valuable cows were more than compensated by the greater productivity 
of those cow's, with the result that the profit per unit of volume of milk 
was higher 

Correlations between tenantry and other fvctors — The 
principal difference between dairies worked by their owners and those 
worked by tenants lies in the tendency to greater saving and in less li¬ 
berality in expenditure on the part of tenants. 
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The owner has also a tendency to spend less on dairies which he lets 
out, so that the cows often suffer from the excessive thrift of the owner 
and of the tenant 

Production, its cost, and piofit per unit of volume of milk are 
generally m favour of dairies operated by their owner but the differences 
are slight and inindividual cases may be nil 

Production —For this enquiry the dailies were divided into 3 groups 
according as the annual production per cow was less than 2 200 quarts, 
from 2 200 to 2 Soo quarts, or more than 2 800 quaits , each of these groups 
was subdivided into 3 classes according to the number of cows per dairy 
in the usual manner It w as noted as follows *— 

(1) The general increase m production from one group to another 
was accompanied and caused by a simultaneous and proportional increase 
in the use of each of the principal factors of production 

(2) While an increase m the use of any one isolated factor may 
give rise to a \ ery slight increase m production, if all the factors increase 
simultaneously and proportionally the production may respond propor¬ 
tionally. 

(3) An increase m production does not necessarily imply a greater 
cost for each new increment, aud it may even be accompanied by a de¬ 
crease in the cost 

Cost of production — For this enquiry the dairies were divided 
into 3 groups according as the net cost of milk was less than $0 050 per 
quart, from $0 050 to $0 064 per quart, or $0 06^ or more per quart; 
each of these groups was subdivided into 3 classes according to the number 
of cows per dairy in the usual manner The results are summarised as 
follows — 

The “ cost of production per unit of volume ”, like “ produc¬ 
tion ”, is not a simple factor like the factors “ amount of labour ”, ” si¬ 
lage ”, “ grain ” etc , but is a complex of all the factors m the cost of 
production If a product of uniform grade and quality is considered, the 
cost of production p er unit of volume is the most satisfactory measure 
of efficiency of production. Since the best system of management and 
feeding differs according to various conditions, it is to be expected that 
only those factors which vary slightly in different systems ol management 
of cows should show well defined correlations with the cost of production 
per quart of milk and that the other [actors should be more or less dis¬ 
torted by contrary factors It may, however, be said that: — 

(t) The cost of production per quart of milk is lower in dairies com¬ 
posed of valuable and highly productive cows than is those composed 
of cheap and poorly productive cows* 

(2) The replacing of pasturage by silage is accompanied by an in¬ 
crease in the cost of production 

(3) The dairies which produce the cheapest milk are enabled, by 
good management, to use less labour than dairies which produce milk 
at a higher cost. 

C«4] 



120 


RT~R\L B0ONO3IICS 


(4) Factors which lessen the cost of production by efficiency of system 
and management also give a higher production 

(5) Dairies which suiter the heai lest losses on their products succeed 
in partiall} 1 - reducing this loss by finding buyers who pa} r +he highest pi ices 
for the products m question Bui this increase 111 price is insufficient 
to eliminate the increase m the cost of production and those which produce 
milk at the highest cost sutler the heaviest losses per quart 

Coxciusioxs. — (1) Units ot labour are most productive about the 
upper limit of the medium class for the amount of labour empLy^ed 

(s) There is an inverse correlation between the quantity of grain 
consumed per cow and Ihe production per unit of gram 

(j) The proportion of food bought does not necessarily influence 
the cost of production 

(4) When forage 1* used efficiently, production may be increased 
and its cost decreased by using large amounts of forage of good quality. 

(5) The use of large amounts of silage increases production, but is 
accompanied by an increased cost of production per unit of volume of 
milk, caused more or less by the simultaneous increase in the use of grain 
and labour and by the substitution of silage for pasturage 

(6) The price at which cows are sold provides a sufficiently satis* 
factor measure of their productive capacity 

(7) Tenantry has not much eli ect on the dairy business, except the 
tendency to give the cows too little care and to spend too little to bring 
them to the point of maximum efficiency. 

(S) An inciease in production does not necessarily imply a greater 
cost per unit of product, and an increase obtained by a proportional in¬ 
crease in the use of all factors may also have the results of reducing the cost. 

(9) I,ow cost of production winch accompanies increased profit 
depends chiefly on the ability of the dairvman to use the different factors 
of production in the most ia\ ourable proportions in the particular circum¬ 
stances m which he is situated. 

115 - The Cost of Milk Production Computed on the Year Basis. — Pearson, f a , m 
knots Agricultural Experiment Station Bulletin 216, pp 343-364, Urbana, Ill., 1919 

These studies were undertaken to derive workable formulae that would 
express the cost of producing fluid milk (for the Chicago market) in terms 
of amounts of feed and labour used, and not of the monetary value of the 
expenses incurred 

A study of the herd cost is based upon the records dining the fiscal 
years 1914-15 and I9i5" ;l b of 36 farms on which there were 873 milch cows, 
225 calves (and heifers not m milk) and 35 bulls, and where 6511 lb. of 
milk and 235 lb of butter fat were sold per cow during the period Pro¬ 
duction in the 6 winter months was 56 % of the yearly total The gross 
cost of producing 100 lbs. of milk was found to average §2 25, the percent¬ 
age of the several items being Feed other than pasture 60.7, pasture 
5 3 * man labour 17 , horse labour 3.4 , interest on herd 4 9, building 
charges 3.5, equipment 1.3, and miscellaneous 38, A managerial charge 
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was not included. The cost other than for feed (excluding pasture) and 
man labour totalled 50 16 cents, which almost exactly balanced the tg 69 
cents credit from appreciation of stock, manure, hides, beef and other mis¬ 
cellaneous returns The production cost on these farms can thu5 be ex¬ 
pressed 111 terifis of feed and laboui The amounts per 100 lb ot milk 
were appioxxmately 44 lb of giam, 188 lbs, of silage and othei succu¬ 
lent feed, 50 lb of hay, 39 lb of other roughage and bedding, 2 42 
horns oi man labour. This is the formula foi “yeai cost * 

To correct for seasonal variations m cost of production it is suggested 
that the price of any month be that percentage of the year cost which re¬ 
presents the average variation of that month from the average year price 
during the period 1907-1916 A table showing these monthly percentages 
is given It is noted that only 61 8 % of the gram fed was purchased, 
whereas in farms providing milk for New York City the purchased grain 
was about 98 % of the total (A E Thompson, Cost of Producing Milk on 
184 Farms m Delaware County, New York, in the New York Cornell Sta¬ 
tion Bulletin 364, pp 109-179. 1915) 

In 16 of the above farms, embracing 428 cows, the records permitted 
the separation of the cost of rearing young stock from the herd cost, the dif¬ 
ference being the “ cow cost ” The net cost of producing 100 lb of milk 
on this basis was % 1 70, which is 215 6 % of the cost of feed (excluding 
pasture) and man labour The amounts of feed and labour were approxi¬ 
mately . Grain 35 lb , silage 140 lb , hay 36 lb., other roughage 29 lb,, 
and man labour 2 36 hours To find the year cost on this basis it is 
necessary to inciease the total of these items by 25 6 % Corrections 
for seasonal variation may be made as before, 

A short discussion of sonic data fiom 680 dairy farms in Kane and Me 
Henry Counties in Illinois is given, mainly to show that the “ farm cost ”, 
obtained by deducting from the total farm expenses the leceipts derived 
from all sources except the dairy, is a misleading measure of milk production 
costs 


AGMCULTURAE INDUSTRIES 

ns - Information Regarding the Choice of Apples intended for Making Cider. — See 
No. 59 of this Revuw 

n? - Oil Content of Linseed grown in the United Kingdom in Relation to Origin. — See 

No. 48 of thi* Review 

118 - The Copra industry of the West Indies.— mexkrs, j, ir b , m Wedi\ Bulletin, De- 

pari went 0 / hade ami Commerce, Canada , Commercial lnhlh%encc Branch, V6I XXI 
No 814, pp 17S-481 Ottawa, Sept 8, 1010, 

The copra industry in the West Indies might be said to be in its initial 
stage, except perhaps in Jamaica, Trinidad, and British Guiana, but even 
in those colonies it is capable of far greater development than it has hitherto 
attained. 
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During the war there was a great demand for copra, owing to the short¬ 
age and increased demand for animal and vegetable fats, which gave the 
industry a new impetus Greater attention has therefore been given to it 
m most of the coconut-growing islands and the colony of British Guiana, 
and it is generally considered that the future of the industry bids fair to 
be promising 

In his annual report on the trade of Jamaica for 1917-18, the Acting 
Colonial Secretary stated that the copra industry was extended during the 
year and that drying plants are being erected m ever increasing numbers 
m coconut districts Allowing for nuts converted into copra, the exports 
of coconuts amounted to 30 000 000 nuts, ’ and but for the hurricane, a 
remarkable progress of the industry would have been established Large 
numbers of 3 T oung trees, he states, were then coming into bearing, and 
with average good fortune, the exports of the industry should show a pro¬ 
gressive increase for the next ten years 

Special mention of the industry was also made by the Colonial Secre¬ 
tary- of Trinidad and Tobago in his annual report on the trade of those co¬ 
lonies for 1917 He states that the cocoanut industry has now quite re¬ 
covered from the droughts which affected it 111 former years, and though 
the number of nuts exported m 1917 was 1 253 925 less than m 1916, tins 
was more than compensated for by an increase in the exports of copra, which 
rose from 3 339 848 lb m 1916 to 7 201 448 lb m 1917 which, he states, 
is equal to about 18 000 000 nuts 

In the annual report on the trade of British Guiana for 1918, the Comp¬ 
troller of Customs also made special mention of the coconut industry as one 
of the sources of increased revenue of the colonyr, and stated that, owing 
to the increased demand for coconut oil and copra, there was a large in¬ 
crease in the output, the increase in the latter being X09 798 lb Two-thirds 
of the total yield of copra for 1918 was exported to the United States, while 
one-third went to the LTmted Kingdom The total output of coconut 
oil m British Guiana in 1916 was 17948 gallons and the value $16 523, 
while m 19x7 the total output was 26 674 gallons and the value $28 652 
It is estimated that Tnmdad produced annually about 140 000 gal¬ 
lons of oil for the consumption of the local population. The export is 
small The amount of oil produced depends m great measure on the rela¬ 
tive price of copra. When the export price of copra offers more profit than 
its manufacture into oil, the owners naturally prefer to sell copra 

In addition to the export of copra 111 lecent years, there is a very large 
export of coconuts from the various colonies which gives a correspond¬ 
ingly large margin for the further induction of copra, should there be an 
increase in the demand and in price * 

The following comparisons showing the nse in price of copra in 1916-18 
may be of interest In 1916 the total output of copra in British Guiana 
was 237 1041b. and the value §10 012, while in 1917 the total output was 
168 764 lb. and the value $12 164. The total yield for the year 1918 was 
27S 532 lb. and this realized the sum of $20 801. These figures show that 
the price of copra almost doubled in 1918 as compared with 1916 
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With respect to the relative oil content of copra, while there no in- 
formation to hand m regard to the various grades, yet it is oi interest to 
know that in a recent report by Professor H vrrison, the Director of the De¬ 
partment of vScience and Agriculture ot British Guiana, who is also the Go¬ 
vernment analyst, il was stated that the general average content of oil v as 2-5 
gallons to every 100 ripe nuts, which can be taken as a fair and correct 
general a\eragefor commercial purposes It is generally considered that 
coconuts give their best yield of copra during the dry season of the year, 
which differs m each island almost 

Copra exported [rom the British West Indies dimng the years 1914—1917 
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119 - CrSping African Rubber. — Von Pelt, G , m Inshfut Colonial de Marseille , Bulletin 
des Caoutchoucs , No 2, pp 53-78 Pans-Marseilles, 2 919. 

The Colonial Institute of Marseilles having commissioned the author 
(Head of the rubber branch at that Institute) to studv the conditions un¬ 
der which African rubbers could be improved, these rubbers being out of 
demand compared with plantation rubber, he lias made the present pre¬ 
liminary sludy before leaving for West Africa to make a complete 
study of the matter on the spot The reasons given by manufacturers 
to explain their preference for plantation rubbei, a preference which dur¬ 
ing the last few months has been pushed to the point of refusing to buy 
African rubber, are* — - (1) The necessity of creping African rubbers; 
(2) the loss which that operation causes by washing, (3) the tendency of 
these rubbers to become stickv 

The author compaies the manipulation of plantation rubber with 
that applied to African rubbers with the object of noting in what lespects 
the preparation of the collected rubbers should be modified so as to give 
them, as far as possible, the qualities of plantation rubber 

He examines successively - (1) plantation rubber tapping, collec¬ 

tion, straining, coagulation, pieparation, drying, smoking, packing — 
(2) collected lubbers, not undergoing any of these treatments and conse- 
quentljr being of much inferior quality at the time of purchase. Creping 
would only introduce some of the operations carried out on plantations 
into the preparation of collected rubbeis. The question, in short, re¬ 
solves itself into considering whether, since manufacturers state that m pre¬ 
sent circumstances it is impossible for them to do the work, the exporters 
ought not to think of doing it themselves In this case the creping of 
African rubber should be done before it is placed on the market. The fol¬ 
lowing operation would have to be carried out .— 

(1) Cutting up — by means of a toothless circular saw revolving 

[118-11 



124 


INI^rSTlvlXS DEPENDING OX VEGETAL PRODUCTS 

at high speed under a jet of water, cutting up the blocks or masses of rub¬ 
ber into small pieces 

(2) Soaking and so f Idling — immersion of the cut up lubbei — 
(a) in cold water, (b) 111 warm water for a length of time vatymg according 
to the kind of rubber under treatment 

(3) Creping , uvshing — the pieces of rubbei are ciushed under 
a jet of water between two special cylinders of a rolling null, the impuri¬ 
ties contained are thus mechanically earned off , the operation is contin¬ 
ued until perfect punty is obtained and the crepe so formed has reached 
a suitable thickness determined by greater or less space between the 
C3dinders which are adjustable 

(4) Di\'iu° —the crepe obtained b3 r crepmg is hung up m a specially 
conditioned place , diffeient methods for drying can be used, causing more 
or less* rapid elimination of the moisture m the rubber , a preliminary dr3 r mg 
in the air before the rubber is placed m the drying chamber will reduce 
the moisture in it to a great extent 

Rubber resulting from this series of operations appears to be identical 
with brown plantation crepe The practice of creping can be regarded 
in two different ways — 

(1) The only object is to place on the market an African rubber in 
a pure form 

(2) In addition, the creation of botanical standards ” m Afiican 
rubbers is aimed at, e g Eandolphia type, Funtumia type, etc , each of 
these types being clearly characterised by its physical and chemical 
properties which indicate them more particular^ as raw material suitable 
for a given manufacture 

The author examines the possibility of creping from a commercial 
standpoint, the conditions of installation of a creping factory (111 Africa, 
or better still in Europe), description of the working of the factoiy, labo¬ 
ratory attached to the factory' tor scientific research 

In the 2nd part of his paper, the author indicates shortly what conclu¬ 
sions, he has arrived at aftei a preliminary investigation earned out at 
the laboratory of the Colonial Institute on rubbers which had reached 
Marseilles; but he could not determine a certain number of points except 
during his mission m West Africa. 

The 3rd part of the report is devoted to the enquiry which he made in 
England before he embarked, from makers of nibber machinery and from 
large manufacturers who have specialised in the purifying of etude rubbers 
in that country. 

120 - “Cay-Doe 5 * Gum from Tonkin {G&rcinia tonkinensis )„ — Heim, f , in Bul¬ 
letin de rOfftce Colonial, Year XII, 2\o. 138-139, p 413-424 Paras-Meltm, June - July, 1919. 

A previous paper (x) was devoted to the oil of “ Cay-Doc,” or Cay- 
Gioc ” ( Garctma tonkinensis Vesqtie), belonging to the Guttiferae of Ton¬ 
kin, used by the Annamites for making soap and from which French mdu- 

(1} See R ? Sept. 191?, No. S<u {Ed. 
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stry miglit derive much profit The ' l Cay-Doc ” not only provides, m 
its seeds, a source of oil but it also yields a gum capable of industrial use 
At the request of M C\pus, Delegate for Indo-China at the Colonial 
Office, the Governor Geneial of Indo-Chma sent a sample of the gum pro¬ 
duced by Garvnvu toiiLmensis for examination by the Service des Produc¬ 
tions colomales,, of that Department The Annamites consider that it 
conduces to fruiting if notched incisions are made m the bark of the tree, 
even on the lower part From these notches the tree exudes fairiy large 
amounts of gum which is seldom collected for want of a definite use 

The " Cay Doc” abounds m Tonkin m the Piovmces of Phu-Tko, Taki- 
Ngunyen, Tuyen-Quang, Yen-Bay, Hua-Bmh, and these forests can supply 
large quantities of the gum at a low price The gum has the appearance of 
a blackish mass, lairly hard, becoming soft between the fingers to which it 
soon sticks The surface is shining Inside the specimen, agglomerations 
of a sticky substance, translucid and citron yellow m colour, are found. 
The odour of the gum, scarcely noticeable m a block which has been exposed 
to the air, is stronger on a fresh section, and recalls that of oil of sweet al¬ 
monds. At 6o° C the gum melts partially giving out a thick, dark brown 
reddish liquid in which solid black matter is immersed On cooling the li¬ 
quid portion congeals in a vitieous glaze, shining and brittle The author 
gives a detailed account of the physical and chemical properties of the 
gum of G ionkmensis 

The gum, as received by the author, contained much vegetable impuri¬ 
ties, with a blackish brown resin which is easily separated by taking ad¬ 
vantage of its high degree of solubility in benzine or in acetone 

This resin exists in the crude gum in the propoition of 74.2 ° 0 ; the 
true gum forms 258 % 

Hydrolytic examination of the carbohydrates shows that the galact- 
anes are almost the only ones which enter into the composition of the true 
gum These galactanes arc but slightly condensed and are broken down 
by weak hydrolysis. The pentosans are represented m this gum by arabane, 
but m a slight percentage, a little preformed free glucose is found m it. 

The gum of “ Cay-Doc ” has been considered of much interest to 
manufacturers of pioducts for dressing and printing textile fabrics, it 
gives, not a solution, but ratliei a kind of mucilage, prepared by heating 
under pressure, with or without the addition of hydrogen peroxide Trials 
are being made in finishing works Trials of its use m the paper 
making and cardboard industry will be made as soon as a large quan¬ 
tity ordered from Indo-China arrives. 

121 - Drying Fruit, Experiments in Indo-China. —* mi^viixe, n, m Bulletin a^ncou 

dc VInstitut SmcnUfique da Saigon, Year I, No S, pp 233-238, Saigon, Aug, 1919. 
Drying is the most economical method of preserving fruit, because it 
requires neither receptacles nor special liquids 

The a uthor describes the experiments in drying fruit which he carried 
out in Indo-China, the drying was done by the sun alone, b} r combined 
action of the heat of the sun and artificial heat, and by the action of arti¬ 
ficial heat alone 
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He thinks that it is possible to increase the orchards of fruit trees with¬ 
out any fear of over production of fresh fruit, for dried fruit would easily 
find a market The benefits, from domestic economy and commercial 
standpoints, which can be derived from the dried fruit industry m temper¬ 
ate countries and tropical colonies are undeniable The author has the 
firm belief that in the near future Indo-China will take a conspicuous place 
in this industry. 

122 - Antiseptic Action of Spices in Preserved Foods. — eahache, jean, m v Industrie 
frangaise de la Conserve , Yeai V, No, 29, pp 211-214 Pans, Aug 1919 

The author gives an account of investigations on the antiseptic action 
of spices m preserved foods All this subject is, so to speak, m its infancy, and 
will be continued But already attention should be drawn to the preli¬ 
minary results obtained, which establish absolutely the antiseptic action 
of certain spices The spices most generally used are bUcfc pepper, Cayenne 
pepper, ginger, mustard, cinnamon and cloves. The first three, in the ex- 
penments, only prevented fermentation and putrefaction for a very short 
time But mustard, cinnamon and cloves (whose antiseptic principles are 
their essential oils) are much more effective They are powerful antisep¬ 
tics, even m the small quantities, in which they are used in food industries. 
Anyhow, these spices have an antiseptic action decidedly greater than that 
of the usual chemical antiseptics of which, moieover, the use is expressly 
prohibited by French law, while that of spices is legally permissible and is 
in no way contrary to hygiene 

123 - New Constant for the Investigation of Partial Skimming of Milk. — Eedent. 

Rene, m Annales des Falsifications et des Fmudes t Year XII, No 129-130, pp 219-225* 
Pans July-Aug ,1919 

Communication to the “Society of French Chemical Experts”. 

As the fat content of milk varies between wide limits (2 -3 - 6 %)„ 
adulteration by partial skimming is sometimes difficult to prove 

In 1914, M Vandam (Director of the Central Laboratory for the Pre¬ 
vention of Fraud, at Brussels) gave the’results of the research which he 
had made with the object of establishing a constant enabling partial skimm¬ 
ing to be proved,’ by taking as basis the proportion between the casein (c) 
and the fat (g) (1). 

According to this investigator this proportion varies .— 

from 0 53 to 0 72 for milk with over 40 % of fat 
from o 56 to o 85 for milk with from 3 to 4 % oi fat 
from 0 67 to o 9 8 for milk with from 2 to 3 % of fat 

these figures having been established after examination of 144 samples of 
pure milk 

Skimmed milk shows a proportion — greater than unity. 

The great importance of this new constant m the investigation of par¬ 
tial skimming of milk, has led the author to undertake trials on pure milk 
of known origin. 

{1) See Annales des Falsification et des Vi an des, April, 1914 { Fd ) 
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The skimming, although it only lowers the fat content and only modifies 
very slightly the percentage of the other elements, seems to increase slightly 
Cornalba's figure The author thought that it might perhaps be possible 

to restrict the limits established by M Vandam for the proportion - by 
introducing mto this latter Cornalba's factor 

By establishing the proportion ??^ alba or which he calls ^, the 

author has noted that the figures obtained fluctuate between very narrow 
limits He gives m tabular form the figures which he obtained in the course 
of hi. experiments, and which led him to the following conclusions — 

c 

Milk with high fat content, lightly skimmed, show^ a not denoting 

this skimming but nevertheless possessing a reasonable food value 

o 

The proportion would give, on the contrary, good results for the in¬ 
vestigation of skimming m ordinary milk with low fat content This kind 
of milk puzzles the chemist who has to deduce conclusions. As for 

the proportion * it was, in certain cases, greater than unity. 

124 - The Comparative Value of Quantitative and Qualitative Bacteriological Me¬ 
thods of Testing Milk ; the Methylene Blue Reduction Test. — Hastings, b g , 
(Bacteriological laboratory, University of Wisconsin, Madison), in Journal of Dairy 
Science , Vol XI, No 4, pp 293-311 Baltimore, July 1919 

The value of bacteriological analyses m the dairy mdustr3 T has been 
established beyond all question In all routine examinations the disease-pro¬ 
ducing organisms may be omitted from consideration and attention need 
be directed only to those saprophytic organisms which grow m the milk 
and change its composition Four methods for the determination of the 
number of bacteria present m milk have been used to a greater or less 
extent * — (1) Plate culture , (2) dnect microscopic count; (3) Frost's me¬ 
thod, called the “ little plate" method, which is a combination of the two 
former, (4) The methylene blue reduction method, based on the fact that 
the colour imparted to milk by the addition of a small quantity of methylene 
blue disappears more or less quickly according as the bacterial content of 
the sample is low or high This last method has the advantage of being 
the quickest, the easiest and the simplest of all, bnt it remained to be proved 
whether it h cl th same accuracy 

The author has tried to solve this question by carrying out a series of 
tests, the results of which enable him to conclude that, both for raw and pa¬ 
steurised milk, the methylene blue reduction test gives just as accurate 
results as any of the other testing methods 

125 - Buttermilk Cheese. — Ruonick, A W,, m Journal of Dairy Science, Vol II, No i, 
pp 41-45, 1 fig, Baltimore, Jan, 1919. 

Work done at the Iowa Agricultural Station, United States. 

The author has ascertained that a cheese of satisfactory quality can 

be made from buttermilk derived from butter-making with pasteurised 

* 
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cream, by running the buttermilk through one oJt the centrifugal machines 
now on the market for extracting the curd from skim milk m the manufac- 
cure of ,4< cottage-cheese ” (i). 

The machine consists of a hollow cylinder open at the top except for 
a rim x/8 of the diameter of the cylinder , the cyhnder is suppoited by 
a spindle and enclosed m an iron frame The curd lodges under the rim 
The casein content of the buttermilk depends on the acidity, tempera¬ 
ture to which it is heated and the time during which it is held at that 
temperature When pasteurised buttermilk containing 2 69 % of casein 
was held at 170° F. for one hour, the whey contained o 266 % of casein 
When the buttermilk was held for one hour at 140° F the whey contained 
o 319 % of casein and when the buttermilk was heated to 170° F, but not 
held at that temperature, the whey contained o 397 % of casein. The 
curd had more grain when the buttermilk was held for one hour at 140° F. 

Buttermilk cheese made by the centrifugal process has not the disa¬ 
greeable flavours which such cheese has when made m the ordinary way 
by neutralization with caustic soda and re-acidifying with hydrochloric 
acid. 

The centrifugal process leaves only 0.15 % of casein m the whey if 
buttermilk from pasteurised sweet cream is used This buttermilk, held 
at a temperature of 95 0 — 115 0 F for an hour after the acidity had reached 
0.065 %> produced a cheese equal, in flavour and texture, to cottage-cheese 

126 - The Chemical Investigation of Spoiled Meat. — 1 Fai,k, k g , Baumann, e j., 
and McGuire, G , in The Journal of Biological Chemistry , Vol XXXVII, No 4, pp 525- 
5*6, 9 fig Baltimore, Apr ,1919 — XI Falx, X G , and McGuire, G, Ammonia Test 
for Meat Spoilage, Ibid , pp. 5 *7-550 

I. — Most of the investigation described by the authors were made 
with meat or meat broth inoculated with micro-organisms isolated from 
meat and thought to be responsible for actual cases of poisoning The 
general method employed was to study the chemical changes caused by 
the micro-organism under investigation in the following components 
Total nitrogen ; non-protein nitrogen ; ammomcal nitrogen ; nitiogen 
in the form of creatins , nitrogen m the form of punn. Most of the 
micro-organisms belonged to the colon-typhoid group; fox comparison, 
the authors used Streptococcus brevis and the spore-forming Bacillus snhtilis , 
The results given in tubular form show some marked differences as 
well as similarities in the action of different groups of micro-organisms, 
which indicates that the bacteria exert certain selective actions on defined 
substances or groups of substances. The increase m the ammonia content 
was a constant factor the significance of which is discussed in the following 
paper 

'II. — The marked increase of ammonia content m meat decomposing 

(i) ** Cottage-cheese ” or " Pot-cheese ”, names under which fresh curd, generally mixed 
with milk or cream, is known m the United States — Cf Standard Dictionary of the Endtsh 
Language , Vol. II, p 324. New Yoik, Funs; & Wagnalls C , 19x0 (Ed ) 
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at ordinary tempeiatures pointed to the possibility of rsiag that factor 
as a chemical test m investigating meat spoilage The d.lermmations of 
ammonia were made according to the notation method and according to 
Foiin and Bute’s method (j) on samples ol heef undergoing decomposi¬ 
tion at room temperature or at a low temperature 

At ordinary temperatures bacterial growth was rapid, especially at 
the higher temperatures, and the meat soon became unfit for use, m some 
case* after 24 hours At low temperatures, there was a considerable 
giowth of mould and little bacterial growth, but after cutting off the thm 
superficial layer infested by the mould, the meat was still usable after stand¬ 
ing for 3 or 4 weeks at a temperatnre varying between o° and 5 0 C and for 
much longei at still lowei temperatures 

The ammonia content of the two forms of spoiled meat was very dif¬ 
ferent The fresh meat (beef within 24 hours of slaughter and refrigera¬ 
tion), contained between o 03 and o 10 mgm of animoniacal nitrogen per 
gramme of meat. The meat decomposed at ordinary temperatures (15- 
25° C.) became unsuitable for food when the ammomacal nitrogen content 
reached 0,3 to 0,4 mgm pei gramme of meat. At low temperatures the am¬ 
monia content was much higher before the meat became unsuitable as 
iood , it varied between t and 3 mgm per gramme. 

The authors refer to the works of ‘Hoagtand and his collaborai 01* 
(R. Hoagtand, C. N. McBrydp and W C. Powtck, United States Depart¬ 
ment of Agnciilhire , Bulletin No. 433, 1917) who consideied that the in¬ 
crease in ammo-nitrogen was the best way of measuring the extent of au¬ 
tolysis m meat in cold storage, and remarked that at ordinary tempera¬ 
tures the growth of bacteria is relatively rapid and that the meat becomes 
unsuitable for food even with a low ammonia content. At low temperatu¬ 
res bacterial growth is slow, but autolysis proceeds in such a way that the 
products of decomposition such as ammonia and the compounds rich in ami¬ 
no-nitrogen maease greatly without the formation of those products, whose 
odour, appearance and flavour, render "the food unsuitable for use. If the 
meat is kept cold first, autolysis proceeding, and is then brought to an or¬ 
dinary temperature, decomposition would be much more rapid, because 
simpler products are formed by autolysis which would serve as nutri¬ 
ment for bacteria and would greatly increase their growth. This is per¬ 
haps, in addition to the physical effects of the rupture of cell walls by freez¬ 
ing, a reason for the more rapid decomposition of meat which has been for 
some time in cold storage. 


(i) O Foriisr and R D. Bell, Journal of Biological Chemistry, Vol XXIX, p 329, 1917 
The ammonia is extracted from a solution by means of permntit (zeolite composed of silicate 
of al umin a), specially prepared The ammonia is then set free by a fixed alkali and deter¬ 
mined by Nessler’s process The method eliminates the possibility of decomposition (by 
the alkalis) of the protein or any other matter present, and its results indicate better the quan¬ 
tity of ammonia or ammonium salt piesent m the meat. {Author's note). 
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127 - Tripoli Wools and Means of Improving Them. — caselli, a , m BoUdimo darin- 

dustria lamera , Year XXXIII, No S, pp, 15^-161, Biella, Aac, ji, 

Given its natural conditions, Tripoli is much more suited to the breed¬ 
ing of flocks than to agriculture, and, owing to the coarseness of its 
fodder flora, especially that of sheep and goats Before the w ax Tripoli 
exported anualh T abont 100 000 sheep, especially to Alexandiia (Egypt) 
and only a small number to Malta and Italy The total numbei of sheep 
in Tripoli certainly exceeds one and a half million head. On an average 
the flocks number 300 to 400 head 

Except the Sudanese sheep, bred in the Southern part of Tiipok, the 
rest belong to the $3 r rian breed, Barbara- variety, with fat tails, covered 
with wool over the whole body, except part of the head, the legs, and the 
front part of the tail If these sheep were kept with care and protected 
from skin diseases, the} T would give a very fine fleece, but the carele.ssness 
with which they are kept often makes the wool coarse The wool which 
comes from the eastern part of Tripoli is more valued than that from 
the western part An animal m good condition of health and feeding 
gives 3 to 4 kg of wool, in exceptional conditions it may give 6 or more. 

Shearing is done m an irrational manner, with imperfect instruments 
(scissors), and without grading according to quality Wool is sold in the 
market at So fr. a quintal, if it is dirty, and 240 fr a quintal, if it is 
washed and of good quality. The loss of weight in washing thoroughly 
varies from 55 to 56 %. 

The examination of 8 samples of sheep’s wool, from the districts of 
Tarhuma and Cussabat, gave * — length of staple 6 to q cm. . loss by 
washing in water 43 to 55 % loss of wool washed in ether 87 to 11 5 %. 
The examination of 8 samples of wool from Msellata gave — Weight of 
fleece before washing 2 7 to 4 1 , after washing in cold watei 1.000 kg to 
1,So kg , loss in washing 1 6 to 25 kg. The fleece soils easily because it 
is open and the strands are conical; it is chiefly particles of earth which 
soil it. 

Tripoli wool is generally wanting in uniformity and is formed of 
strands of variable thickness, not only one strand with another, but also 
the same strand, which is sometimes thicker at the base, sometimes at 
the extremity, or else shows strictures (corresponding to the dry season), 
which makes it easily broken in weaving. As regards length Tripoli 
wools can be classed among long or carding wools; as regard fineness, 
although there is room for improvement, they are not inferior to common 
Tuscan wools and second-rate cross-bred wools from Buenos Aires. 

The examination of 15 samples, made at the technological laboratory 
of the Italian Colonial Agricultural Institute at Bloren.ee, has given the 
following average results : — Wool from the shoulder : — relative length 
of staple 13 3 cm.; full length: — minimum 18 3 cm; average 20 4 cm; 
maximum 22.x cm. ; diameter minimum 32.15 cm ; average 45 15 cm.; 
maximum 63 74 cm.; stretching in mm per 100 mm * •— minimum 21 76. 
average 36.17 ; maxi m um 45.81, weight in gm. supported to breaking point: 
— minimum 8.3; average 15.4; maximum 30.6 — Wool from the hindquarters: 
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— relati\e length of staple 156cm — full length* — minimum 15,6, 
average 19 3 , maximum 21 4 — diameter — minimum 35 09 cm , average 
45.27, maximum 63 44 cm', — stretching m mni per 100 mm — minimum 
22 93 ; aveiage 35 33 , maximum 47.97 — weight 111 gm supported to the 
breaking point — minimum 7.7 , average 15 9 , maximum 27.1 

As it has been seen, elongation is very marked (about 35 %), and even 
excessive for good weaving wool The fleeces are often curly, but less 
than those of Merinos When Tripoli wools are dry they do not absoib 
or hold a great quantity of water , on an average 10 to 15 % In terms 
of comparison for Tripoli wools, the following data may be used (average 
of 8 samples), relating respectively to wools of the 1st and 2nd shearing 
of the cross-bred lace Vissano-Maremmana X Bergamasca, which is consi¬ 
dered a good breed for wool — Full length 119 7111m and 82 6mm. , dia¬ 
meter 55 3(x and 32 j\x , breaking strain 8.i25gm and 9 6iigm. — stret¬ 
ching 25 62 and 22 97 %. 

For improving the Barbery breed, crossing with European breeds 
cannot be relied on, as is shown by experiments made in the Algerian 
Sahel, and m certain regions of Tunis, where the produce of crossing with 
the Rambouillet-Mennos breed did not stand the indigenous method of 
treatment, where that with the Soissons breed degenerated rapidly, 
and that with the Merinos of Crau gave inferior results to those of the 
local breed Ciossing with Sicilian or Sardinian sheep has been advised, 
but they yield less, and give a coarser wool than the indigenous sheep ; the 
proof of this 111 that Barbely rams are imported into Sicily and Sardinia 
to improve the breeds It only remains, therefore, to have resort to selec¬ 
tion, which must aim first at production of wool and meat, and afterwards 
of milk Useful technical improvements would be — the use of shea¬ 
ring machines the washing of wool a Iter shearing, the grading in diffe¬ 
rent classes of wool, which is at present sold by entire fleeces, the 
founding of central markets 

128 - Indo-Chinese Silks and Silk Goods at the Lyons Fair (France). — Builctm de$ 

Soies el des Soterics , Teal XlylLT, no 2210, pp. 2-1, Lyon, Oct 4, 1919 

The “ Economic Agency of Indo-China ” has organised iu its stalls 
at the Lyon Fair a very complete exhibition of Indo-Chinese silks and 
silkgoods. Regarding raw silk, Indo-Clima produces a raw-material which, 
in the French maiket, could be used on equal terms with " Canton silk** 
and might even be supeiior to it. 

Under the influence of the Fiench Administration, helped by experts, 
especially from Lyons, the natives gave up, by degrees, their crude pro¬ 
cesses and adopted more improved methods, which enable them to pro¬ 
duce raw silks, exportable waste and textiles, welcomed by the market 
of Lyons. 

The first changes, recommended by the Administration, regarding 
the breeding of silk-worms, plantation of mulberries, spinning, prepara¬ 
tion of by-products, and weaving, have been adapted to local means and 
possibilities. 
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An entire series of samples and models of apparatus furnish a rea¬ 
listic demonstration of the continued effrorts which have led Tonkin and 
Cambodia to take a place, which is still too modest, among the countries 
producing the silk required by the Lyon factories (i). 

Besides native made-fabrics for local use, and new materials (of the 
tussore, shantung and pongee kind) for exportation, fabrics made and 
imported from China into Indo-China may be mentioned The latter 
may be of interest to French manufacturers. 

Lastly a superb collection of sampots ", dyed and woven entirely 
by Cambodians, gave a very eastern appearance to this beantiful show 
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129-Practical Conclusions regarding the Sfco age of Tobacco in Bales in Sumatra.— 

DEN Doop, J n A, m Mededeehngen van het Deli Proefsiation le Medan-Sumatra,2nd Se¬ 
nes,* No III, pp i-i 8 Medan, 1919 

Tobacco from two different crops must never be put in the ferment¬ 
ing shed at the same time 

In storing tobacco in bales two processes may be used - - 

(1) The tobacco is stored at a distance of 1 to 2 km. from inhabited 
buildings, in a drying-room with a raised floor 

(2) The tobacco is stored m a building which can be disinfected, 
with doors and windows covered with fine wire gauze. 

Tobacco is never carried in bales from one storehonse to another unless 
it has been ascertained that it is free from Lasioderma semcome (2). 

For 2 or 3 weeks all the tobacco in bales is checked by 2 expert women, 
who search all day long for the adult the adult Lasioderma on the sur¬ 
face of the bales 

Every month a repacking is done, the bales which are the most likely 
to be moist being opened to see if the tobacco has been infested by the to¬ 
bacco moth (Setomorpha margalaestriata) (2) 


130 - Trial Shipment of Bulk Wheat from Vancouver via the Panama Canal to the 
United Kingdom. — Birchard, F. J. and ALCOCK, A W., in Department ofTrade and 
Commerce, Canada (Dominion Grain Research laboratory), Bulletin No 1, pp. 1-20. 
Ottawa, 1918. 

Since the opening of the Panama Canal the possibility of shipping 
bulk wheat from Canada to Europe by this route has been discussed a great 
deal. It was the opinion of many that the conditions to which the grain 
would be subjected in the tropics would be found too severe for Canadian 
grain, and that there would be a grave danger of cargoes arriving at their 
destination in a heating condition. The Department of Trade and Commerce 
therefore decided in 1917 when sending a trial shipment that the labora¬ 
tory should make a thorough investigation of the question. 


(i)See1918, No. 076; R , Nov. 1918, No. 1264; R., Oct-Dec 1919,No. 1212 (Ed). 
(a) See R., Dec. 1918, No. 1436, and R., Jan. 1919 No. 14s {Ed). 
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The authors describe m tics bulletin the results of their investigations, 
and give numerous explanatoiy tables and diagrams The wheat for this 
shipment was collected from vanous points in western Alberta, and was 
subjected to the necessary analyses lor giade, percentage of moisture and 
weight The SS War Viceroy was loaded with 99 209 bushels of wheat 
of 7 different types in such a way that each type which on analysis showed 
given characteristics formed a layer of the cargo The vessel was of steel 
and had wooden flooring and sides m the holds Without going into de¬ 
tails about the method of loading and the arrangement of the cargo in 
relation to the construction of the ship, the following are the mam conclu¬ 
sions arrived at by the Commission m charge of the investigation — 

The chief result is that wheat may be carried from Canada to Europe 
via the Panama Canal without damage, if the following precautions are 
taken • 

Only wheat which is quite sound m every way should be shipped by 
this route , it should be carefully tested for moisture and any lots contain¬ 
ing an excessive amount should not be loaded into the vessels. It has 
not been possible to determine just how much the grain may safely carry, 
but until some limit is definitely set, a moisture content of more than 14.5 % 
should be regarded as dangerous 

The temperatures recorded by the thermometers against the false bulk¬ 
heads near the engine room and stokehole are evidently too high for safety 
and an unventilated air space of 9 to 12 inches cannot then be considered 
sufficient protection When it is necessary to stow grain close to the engine 
room or stokehole, these spaces should be either ventilated, or extended. 
The records clearly show r that it was only in these portions of the holds and 
dose to the propeller shaft tunnel that dangerously high temperatures 
occurred. The general conditions vary in the different types of ships, but 
by taking sufficient piecautions in the above mentioned respects there will 
be little difficulty in carrying wheat cargoes safely from Canada to Europe 
via the Panama Canal. 


131 - American Cotton Seed and Cottonseed Products. — Umied Slates Commerce Re¬ 
ports. No 196, p 962. Washington, I> C , Aug, si, 1919. 

A preliminary report of the United States Bureau of the Census gives 
the quantity of cotton seed received at American nulls during the 12 months 
from August 1, 1918, to July 31, 1919, as 4450 189 tons, contrasted with 
4 260 290 tons during the previous year. This does not include 40 438 tons 
and 31 828 tons on hand on August 1, nor 146 271 tons and 208 358 tons 
reshipped or burned for 1919 and 1918, respectively. There were 4 366 028 
tons of seed crushed during 1919, against 4 251 680 tons during 1918, and 
24 599 tons on hand on July 31,1919, against 40 438 tons on the correspond¬ 
ing date of 19x8. 

Cottonseed products manufactured, shipped out, and on hand were 
as follows — 
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Item 


Year 


on hand 
Aug x 


I 


Produced Shipped out 
Aug i to Aug i 

July si | Julj 3i 


on hand 
July 31 


Crude oil 
Refined oil 
Cake and meal 
Hulls 
lyinters 
Hull fibre 

Grabbots, motes, etc 


pounds 


do 


tons 


do 


500 pound bales ' 


do 


do 


* 9*9 

a) 16 503 655 

1 320 249 783 

icjiS 

15 477 352 

1 312471 125! 

1919 

b) 265 875 255 

c) 138 S64 979 

1918 

298 757 126 

1 18S 2x3854 

IQI 9 

28751 

2 158 S 3 S 

191S 

02 540 

2 067 977 

1919 

60 123 

x 123 S70 

iqi8 

56016 

996 065 

1919 

30 868 

928 0x3 

1918 

102 754 

1 130 422 

X919 

11 609 

130 122 

igiS 

6S33 

123 663 

1919 , 

12453 

31 480 

1918 | 

9703! 

56 559 


* J*- ,V/ J , K 1 

x 3x4 75b 6031 

*6 503655 

— I b ) T46 719 782 

— j : 

265 875 255 

2 141 66 (j j 

15 975 

2 I3I 766 

28 751 

I 063 992 

1*0 312 

991 656 

00 425 

700 055 

2 53 726 

I 202 308 | 

30 808 

97 C 74 

44 557 

323 9071 

11 609 

32 563 

n 370 

51809l 

12453 


it) Include^ 3 171 88 5 and 13 962 704 pounds held by refining and ruanufactuimg estab¬ 
lishments and 6 433 196 and 7077 S30 pounds m transit to refiners and consumers Aug 1 
and July 31, respectively, 

b) Includes 10 821 959 and \ 569 701 pounds held by leimeis, brokers, agents and ware¬ 
housemen! at places other than xefmeries and manufacturing: establishments, and 11 230 077 
and 7 61 \ 431 pound* m transit to manufacturers ot lard substitute, ^oleomargarine, 
soap, etc on Aug 1 and ]uly 31, respectively 

c ) Pioduced from 1 296 420 913 pounds ot crude oil 


During the year ending July 31,1919 there were imported into the Unit¬ 
ed States 19 057 236 pounds of cottonseed oil, as compared with 16 967 737 
pounds during the previous year Exports of cottonseed products con¬ 
sisted of 174269424 pounds of oil, against 109437949 pounds, 169791 
tons of cake and meal, against 19 051 tons , and 71 534 running bales of 
Enters against 187 704 bales 

132 - Exportation Of Henequen from Yucatan.— Howe, J. W„ m United States Com¬ 
merce Reports , No in, p 787 Washington, D. C, 1919. 

The total exportation of henequen (1) from Yucatan for the year 1918 
is estimated at 600 000 bundles and is valued at 48 000 000 pesos (1 
peso = $0.50 United States Currency). For 1919, it is expected that 
the output will be even greater, owing to the fact now that markets 
have been opened m various parts of the woild, notably in Argentina, 
where the fibre is used in the manufacture of grain bags. 

The henequen commission recently sent a trade commissioner to 


(1) Keneqoen is the fibre of Agave rigida var. elongaia, whilst sisal is the fibre of 
Agave rtgida var. stsalana, (Ed,) 
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Argentina tor the purpose of studying the market there as well as to in¬ 
vestigate generally the possibilities oi trade between the southern Repu- 
public and Mexico It placed orders, while there, tor 50 000 sacks of 
hennequen and the commission has already dispatched one vessel of its 
fleet with a cargo of sisal On its return trip this ship is bringing a cargo 
of wheat 

The commission is not only concerning itself with the exportation of 
the raw fibre, but has established factories for the manufacture of sacks 
and twine, which articles, it is expected, will presently figure extensively 
among the exports of the State of Yucatan. 
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resistant j 33 - North American Varieties of Oats Liable to Rust and South American Varieties 
pl\nts Resistant to this Disease. — See No 28m this Review 


134 -A Cocoa Plant Proof against “ Krulloten 59 (Marasmfits perniciosus), in 

Surinam.—See No 35 in this Remew , 
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135 - Chemical InvestigationsonAgentsforCombatingFungoidDiseases and Insects. 

— 1) Mond, R It and Heberlejn, C , an Journal of the Chemical Society , Vols 115-116, 
No 682, pp 908-922, Figs 2 PI I lyondon, Aug 1919 — 2) Ramsay, A A, m The 
Agricultural Gazette of New South Wafa, Vol XNN, Pt 6, pp 428 — 129 Fig 1 
Sydney, Tune, 1919 

1 - The Chemistry oe Burgundy Mixtures — The mixtures of 
sodium caibonate and copper sulphate which are the constituents of the 
above have proved most effective for combating plant diseases of a fungoid 
character However, in spite of the highly significant work which has been 
done by Pickering and Emz the authois considered the problem more 
complicated than the former had assumed, and preceded to cany out 
investigations on the following lines. i) The mam reactions between copper 
sulphate and sodium carbonate quantitatively studied with various ratios 
of the components; 2) the reaction between coppei sulphate and sodium 
hydrogen carbonate; 3) the estimation of the amount of free carbon dioxide 
and the carbon dioxide in the precipitate, and the ratio cupric oxide CuO. 
carbon dioxide CO in the precipitates; 4) the solvent action of carbonic 
acid , 5) the determination of the basic sulphate in various mixtures to 
ascertain the ratio cupnc oxide CuO sulphur trioxide S 0 3 and CuO: C 0 2 : 
SO s ; 6) the estimation of the absorbed sodium carbonate, 7) investigations 
as to the causes and reactions of the change from the colloidal precipitate to 
malachite. 

On mixing copper sulphate with sodium carbonate solution, three dis¬ 
tinct copper compounds are formed — 1) insoluble hydrated basic copper 
caibonate, which forms the bulk of the precipitate, 2) insoluble hydrated 
basic copper sulphate , 3) soluble basic copper sulphate. Complete conver¬ 
sion of copper sulphate into these salts is obtained when for 4gm. of crystal¬ 
's] 
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Used copper .sulphate, 4 25 gm of crystallised sodium carbonate (Na a C0 3 10 
H s O) is added From the results obtained, there appears to be no well 
defined compound, the composition altering according to conditions of 
precipitation All the compounds are subject to rapid changes, the basic 
copper carbonate losing carbon dioxide and the dissolved basic copper 
sulphate soon becoming insoluble 

A x % mixture made at 15 0 C, m 200 litres of water gives —• <7) basic 
copper carbonate with CuO and C0 2 in the ratio 22 x, h) insoluble 
basic copper sulphate containing CuO and SO s , ratio 15 x 3 t) soluble ba¬ 
sic coppei sulphate equal to 9 6 % of the total copper present, <?) free car¬ 
bon dioxide is evolved equal to 52 4 % of the total carbon dioxide present 
in the sodium carbonate 

At a higher temperature more carbon dioxide is evolved, until on reach¬ 
ing boiling point, all is expelled and the precipitate is converted into black 
copper hydroxide 

The whole of the copper precipitate including the normal is at first 
colloidal sodium carbonate, but the presence ot free copper sulphate, sodium 
hydrogen carbonate, or carbonic acid in the mixture accelerates the change 
to the crystalline state 

The dissolved basic copper sulphate is in the form of hydrosol 

Changes m the sulphur content of the copper precipitate also take place 
during the change of the colloid to the crystalloid The crystalline preci¬ 
pitate contains less carbon dioxide than the colloid The ratio of CuO : 
C0 2 111 old cnstalliue precipitate was found to be 2 .qq 1 

The amount of basic copper sulphate formed decieascd as the amount 
of sodium carbonate used was increased , the free carbon dioxide acts as 
a solvent on the basic copper sulphate only, not on the basic copper car¬ 
bonate The maximum of soluble basic copper sulphate is obtained in a 
mixtrne of 4 gm ot copper sulphate and 4 45 gm of crystallised sodium 
carbonate and the minimum with 7.38 gm of the latter. The copper preci¬ 
pitate at X5°C contains absorbed sodium carbonate in the ratio CuO Na 0 
CO a « 74 * x. The whole of the copper piecipitate is at first colloidal, and 
then the gel changes gradually into the crystalline state. 

Front the results obtained in this research the fact that the chemistry 
of Burgundy mixture is of a much more complex nature than previously 
suspected, is confirmed, and there ate a number of questions which have to 
be further elucidated. The nature of the colloid solution, the conditions 
of its formation and the change to the crystalline state await further inves¬ 
tigations, and also the influence produced by small quantities of glue 
These all indicate the importance of making further experiments with si¬ 
milar colloids. 

II The mixing of sprays. — The question of combining insecticides 
and fungicides m the treatment of orchard pests is attracting more and more 
attention, for the obvious reason that such combinations may represent 
substantial savings both in time and money 

The diagram is supplemented by the table indicating what mixtures 
may safely by made and also the unreliable sprays 

[***] 
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Table of Compatible and Non-compatible Sprays. 


Spray May be mixed with.— Must not be mixed with— 


Alkali sulphides (liver Soap, washing soda Bordeaux, Burgundy, lead 

ol sulphur) - . arsenate, Paris green. 

Ammonia copper car- Tobacco infusions, concentrated tobacco Bordeaux, Burgundy, lead 
bonate ! extracts . . arsenate, Paris green 

Bordeaux mixture X,ead arsenate, Paris green, concentrated j Alkali sulphides, lime-sul- 
tobacco extracts, tobacco infusions j phur, certain oil emul- 
soap . . . i sions, resin wash wash- 

| | mg soda 

Burgundy mixture Concentrated tobacco extracts Alkali sulphides, lead arse- 

i i nate, lime sulphui, Pa- 

1 ns green, resm wash, 

! soap, washing soda 

Ferrous sulphate and| To be used alone 

sulphuric acid j 

Iron sulphide . .| Bordeaux, lime-sulphur 

Tead arsenate Bordeaux, lime-sulphur, sulphur (atomic). Ammonia copper carbo- 

concentrated tobacco extracts, tobacco nate, alkali sulphides, re 
infusions sin wash, soap, tobacco 

infusions, washing soda 


Iron sulphide, lead aisenate, concen- Bordeaux, Burgundy, le- 
trated tobacco extracts > sin wash, soap, tobacco 

1 infusions, washing soda. 


Bordeaux, concentrated tobacco extracts. I Alkali sulphides, ammonia 

j copper carbonate, re- 

’ sin wash, soap, washing 

, soda 

Kerosene emulsion, concentrated to- j Bordeaux, Burgundy, lead 
bacco extracts arsenate, lune-sulphur, 

' Pans green, tobacco in¬ 

fusions 

1 

Alkali sulphides, Bordeaux, tobacco m- j Burgundy, lime-sulphur, 

> fusions concentrated tobacco extracts, | lead arsenate, Paris 

resm wash, washing soda ' green 

1 

Sulphur (atomic) I*ead arsenate, Paris green i 

Soap-oil emulsions I*ead arsenate. 

Tobacco extracts, con-, Ammonia copper carbonate, Bordeaux, 
ceatrated , Burgundy, lead arsenate, lime sulphur, , 

I oil emulsions, resin wash, soap, to- 
j bacco infusions, washing soda. • 

Tobacco infusions j Ammonia copper carbonate, alkali sul- I<ime-=ulpliur, lead arsen- 
; phides, lead arsenate, soap, concen- I ate, Paris green 

j trated tobacco extracts, washing soda 
A l kal i sulphides, emulsified oils, soap, j Burgundy, Bordeaux, lead 
concentrated tobacco extracts, tobacco | aisenate, lime-sulphur, 

| infusions. I Pans green. 


I^ime-sulphur 


Paris green 


Resin wash . 


Soap 


Washing soda 
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Diagram indicating the Compatibility 
and Incompatibility of Orchard Sprays * 


Lead Arsenate 



Circles connected by a thick black line may^be mixed together 
Circles connected by a dotted line should not be mixed together 


136 - A New Anti-Fungoid Mixture for Vines, — See No 145 m this Review. 

137 - Patents for the Prevention of Diseases and Pests of Plants, — See No no in 
this Remew. 

138- Bacterium Solanacearum Injurious to Beans in Florida, United States.—* 

Smith, F. and Mccuiloch, I*. in Science, New Series, Vol. E, No. 1288, p. 238, 
Lancaster, Pa., Sept. 5, 19x9. 

In June, 1919^ the authors received for examination some badly di¬ 
seased bush beans from Lynn Haven, Florida The leaves were wilted 
and more or less brown. Often the petioles also were brown and wilted to 
their base. The roots were brown and the epidermis somewhat decayed 
in places. The woody parts of the plant, both stems and roots, had dark 
stained vascular bundles. Cross sections examined microscopically showed 
from 50 to 100 per cent, of the vessels to be Ml of bacteria and no 
fungi were visible. As the discolouration of the leaves was generally uni- 
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form, with no lesions apparent, while the roots showed lesions and con¬ 
tained bacteria m great numbers, the supposition was that the disease must 
be due to the bacteria and that they must have entered through the root 
system. The loss m the Florida field was about 20 % of the beans planted. 

Agar-poured plates gave pure cultures of a white bacterial organism 
having all the characteristics of Bacterium soUmaceavum 

Cultural work in other media and needlepnck inoculations made with 
sub-cultures of colonies taken from the poured plates confirmed this diagno¬ 
sis. 

A number of different legumes was inoculated by pricking the bacte¬ 
ria into the stems. Of beans, Waxbush, Red Valentine and Refugee proved 
very susceptible These plants began to wilt two days after inoculation 
and a number were entirely wilted and fallen over in 7 days. In addi¬ 
tion, good infections were secured in Fima beans (Fordhood variety), 
Pinto beans (a brown speckled variety) and Great Northern (a white 
Navy bean) 

Inoculated in peas, this parasite acts more slowly than in beans, but it 
is not without pathogenic properties at least in some varieties. Following 
stem inoculation there is a slovv drying and shrivelling of the leaves, but not 
a sudden wilt The plants become stunted Cross sections of the stems 
show bundles discoloured and containing bacteria, though in less abundance 
than in infected beans, tobaccos, or tomatoes Telephone, Little Marvel 
and Mammoth Luscious Sugar were the varieties of peas that became in¬ 
fected The organism has been re-isolated from both beans and peas, and 
proved to have the same characters and infectiousness (tested on tobacco 
and beans), as the original culture. 

The organism was also found to be infectious to soya beans (variety 
Sto San) and to cowpeas (variety Black Cow). 

Tobacco and tomato plants used for control showed typical Bacterium 
solanacearwn infections 

So far as known, this is the first time the disease has been observed in 
beans, peas, soya beans or cowpeas, although known to occur in groundnuts, 
in Mucima sp and in some other legumes Fortunately, beans appear to 
be very susceptible only m the early stages of growth 

139 -Erisyphe Risi (=\ZL communis). Injurious to Peas, in Brazil- — See 

No 2S in this Review. 


140 - Podosphaera Oxycanthae var. tridactyla, an Erysiphe Injurious to the 
Bay Cherry, in Switzerland. — Fischer, 33d , m Schwcizerische Obst-und Gartenbau- 
Zettun:, No so, pp. 314-315, 1 fig Munsingen, Oct 15 i<jig 

In a closed-in part of the Botanic Gardens at Berne there grow va¬ 
rious large specimens of Primus Laurocerasus These were damaged by 
frost during the winter of 19x8-19 and were severely pruned back, in con¬ 
sequence of which new shoots sprouted and were still growing even at the 
end of the succeeding summer. Up to August and September they showed 
young pale green leaves. 

[iM-14*] 
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At the beginning of September, the author found that on many of 
these twigs the youngest and uppermost leaves were more 01 less shrunken 
up and coloured whitish yellow on their lower surface m addition, they 
often kept exceptionally small The lower side was covered with a white 
fungous layer, while the lower leaves with no change in their shape appeared 
to be only slightly or not at all affected 

The same alterations m the early stage were also observed by the au¬ 
thor on a specimen of P Ltmrocemsus growing m the open 111 another part 
of the Botanic Gardens , this plant had also been cut back to near the stump 
and was already covered with new branches. 

Fuither examination of the diseased leaves proved they were attacked 
by Podosphaera Oxyacanthae var tndactyla , an erysiphe parasitic on differ¬ 
ent species of Prunus, even outside Switzerland, but apparently not yet 
widely reported, either m Switzerland or elsewhere, on Pr Ltinroccrasus 

The unusual appearance of the fungus on the bay cherry might be ex¬ 
plained, according to the author, by the fact that, m the cases studied by him, 
contrary to the usual, when the erysiphe was growing 011 other species of 
Prunus the bay cherry had leaves still 111 the tender state and 011 that ac¬ 
count liable to infection 

As these conditions, however, only seldom occur, it is not likely even 
in the future that the disease can spread to a great extent on the bay cher¬ 
ry This does not exclude the possibility that the fungus once estab¬ 
lished on P. Lauvocernsus, may subsist on it and by means of hibernating 
peiithecia or by the hibernating of its mycelium inside the buds attack 
also the young wood growing at the normal period It is adivisable there¬ 
fore t o remove and destroy the young diseased twigs and see to the destruc¬ 
tion of the leaves which fall from infected branches 

141 -Hew Fruit Fungi Found on the Chieago Market — Turkey, h e, m Science, 
New Senes, Vol. E , No 1294, PP- 375-376 Eancaster, Pa , October 17, 1919 

Three new fruit diseases have been found on the Chicago market — 
Botrytis sp on apples, Polyscytalitm sp and Fu.sannm sp on grapefruit. 

Bobvyiis sp was first isolated from Spitzenburg apples and later found 
on Arkansas Black and Winesap. Five Spitzenburg apples affected with 
the disease were taken from the same box. These affected apples were 
entirely rotted. They were very soft, but the rot was fimier than that pro¬ 
duced by Pemcillmm . Within the author’s knowledge no BotryLis of the 
description given by him from examination has ever been recorded. In the 
same culture tube occupied by this Botryiis the perfect stage of the fungus 
developed, but during the four months when it was kept under observation 
no ascospores were formed. Inoculation of Spitzenburg apples with co- 
nidiospores gave positive results. 

Polyscytalmn was found on the market only three times and as yet is 
not a disease of importance. The fungus was isolated from a slightly sun¬ 
ken soft area, of a little lighter colour than the grapefruit itself. In the 
early stages of the disease the rot works down to the pulp of the fruit in 
a perpendicular manner. The affected tissue is very soft, more so than 
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that attacked by Penicillmm When a spot produced by the action of 
the fungus has reached the diameter of 20 or 25 millimetres, the parasite 
begins to attack the pulp of the fruit, which soon all becomes a soft mushy 
mass. Positive results were obtained from inoculations. 

Fusanum sp was first found m a shipment of Florida grapefruit The 
fungus was found enough on the Chicago market to classify it as a disease 
of economic importance. The isolation was made from a tan to reddish 
brown rough sunken area an inch in diameter The tissue underneath 
was dry, corky, and of a tan colour extending inward. The spots often reach 
a greater size than that just indicated. In the case of the larger spots the 
fungus often develops down into the pulp of the fruit causing a rot. A 
very fine white cottony growth often develops in the pulp of the fruit and 
sometimes on the surface of the brown rough area Inoculations carried 
out gave positive results. It has been shown that a Fusanum spot develops 
very slowly However, in 50 % of the inoculations, when a spot had 
reached a diameter of 20-25 mm, a rot developed at the edge of the sunken 
area When Fusanum acts in this manner it is very serious, for a grape¬ 
fruit will be a worthless rotten mass within forty-eight hours after the 
rot has started 

142 - Experiments with Tumours caused by Bacteria in Pines.—D ufrenoy, j , in 

Compies rendus des seances de VAcadenue des Sciences , 2nd Half 1919, Vol CLXIX, No 12, 

(22 Sept 1919), pp 545-547 Pans, 1919 

At Bareges (in the upper Pyrenees Department), Pmus $vlvestns and 
P. Lancio are deformed by resinous swellings of bacterial origin, identical 
with those on the maritime pine (i) and, as experiments have shown, trans¬ 
missible from tree to tree. 

The action of the Coccus on the pine, while at first stimulating, brings 
on the develpment of hyperplasia, cells filling up air spaces or canals, sacs 
especially on the border of medullary rays. Finally there follows the re¬ 
sinous liquidation of the tissues. 


IMURIOUS INSECTS AND OTHER DOWER ANIMATS. 

143 -legumes of the Genus Degaelia (Derris) and Their Use in Checking 
Insects and Other Injurious Invertebrates.— Me indoo, n E , Sievers, a f, and 
Abbott, W, S m Journal of Agricultural Research , Vol. XVII, No 5, pp. 177-200. 
Washington, D C , August 15,19x9 

The genus Deguelia Aubl. — synonymous with Denis Dour. —bel¬ 
ongs to the leguminous family and includes several species already found 
to be insecticides or poisonous, the ground roots of one species, probably 
Degiuha elhptica (Wall) Janb. — synonymous with Denis elliptica (Wall.) 
Benth. — are sold as an insecticide , D. elliptica is a strong fish poison and 
is much used in the East Indies for catching fish. 

(1) See R> May 191S, No 600. {Ed ) 
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Of the different insecticides on sale, some act on the stomachs of in¬ 
sects a fleeted, others by contact, the authors show that powdered roots 
of D elliptic a and of D . uhginosa (DC) Baill --syn. Derris ithguiosa (DC) 
Bonth — act at the same time in both ways, but are of no value as fumi- 
gators 

The authors studied the following materials — powdeied roots of a 
species of Dents, piobablv D elliphca bought on the market, roots of D 
elliptica called “tuba,, or “toeba,, m the Dutch East Indies, from Buiten- 
zorg (Java) , stems of D uhginosa from Suava (Fiji Islands) , stems of D . 
Koolgibberah Baill and of D oheosfrerma from Brisbane (Queensland, Aus¬ 
tralia) , loots of D sumd^ns Benth, and roots and stems of D . robasta 
Bentli. from Sibptir (Calcutta, India) 

On extraction with boiling denatured alcohol, they obtained from these 
substances the following percentages of extract respectively 14 25,8 50- 
8 50,10.30,22 50,^0 30,16 70 (roots of D robiistci) and 15 70 (stems of same 
species) Of the 6 species tiled, only two, D elhpUca and D . uhginosa, 
were found satisfactoiy for use as insecticides. 

Several writers stale that the toxic principle of the Degueha species is a 
resin that acts on the ditferent classes of animals according to the development 
of tlieir nervous system It kills some insects easily, others with difficulty, 
but usually its action is slow and it apparently causes death by paralys¬ 
ing the motor organs The extract obtained with denatured alcohol ap¬ 
plied 111 the form of a spraying mixture has proved effective on certain aphi- 
dae (Myzus persicae, Maorosyphum hrwdendn, Rhopalosiphum pseud obras- 
sicae , Aphis helwntJn , A gassy pit, A spnaecola ), and on larvae of Leph - 
notarsa decemhneata and the small caterpillars of Hyphantna ctmca It is 
possible to incorporate extracts of D elhpUca and D . ithgmosa m soft soap; 
by simply dissolving them m plenty of walei a solution ready for spraying, 
can be obtained 

It has been found that commercial Devns sp povder as ordinarily 
used is efficacious against dog fleas (Ctcnocephahiscams ), chicken lice (sever¬ 
al species of Mallophaga), the house fly, 3 species of aphis (Aphis ntmicis, 
A point , Myzus pa sicae), the lar\ae of Lcplmolarsa decemhneata and the 
small caterpillars of Hyphantna cunca , but it is of no practical value against 
bedbugs (Cimex Lectnlavmd), roaches (Blattella gcvmamca ), chicken mites 
(Dennanyssus galhnae), mealy bug of lemon and orange trees (Pseudococ¬ 
cus 6 tin), Orthezia insigms , Telranychus bimaculaius , larvae of Lcpidosa - 
plus ttimi. Used as a powder m suspension in water, with or without soap, 
tinder practical conditions, it was effective against most of the aphides 
tried, and against the caterpillars of Autogvapha brassicae , Datana mmistra, 
Asmoia senatona. Mala cosoma amencana and the larvae o£ Leptinotarsa 
decemhneata . 

144 - Chemical Studies on Insecticidal Products* — See No 135 in this Review 

145 - A New Insecticide and Anti-fungoid Mixture for Vines. — Berthelot, a , m Re¬ 
vue de Viticulture, Year XXVI, Vol El No 1321, pp 266-267. Fans, October 23, 1919 

In order to control at the same time animal and vegetable pests on 
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vines and to avoid also the drawbacks resulting irom the use of lead, the 
author recommends the use of an intimate mixture oi 448 paits tri- 
sodium arsenate with 74 9 of sulphate of coppei an a suitable volume 
of water The ingredients of tins solution are calculated so as to obtain 
a fairly neutral mixture It is eat^ to vary at will the reaction of the 
mixture by altering the proportion of sulphate of copper, a slight excess 
of which vould not be injurious 

Such a compound has been successively applied on a series of vine¬ 
yards, mostly in the Aude and Haute Garonne, and Ihe experiments 
were entirely satisfactory 

Used in increasing doses corresponding to 2,3 and up to 4 kg of arse¬ 
nate of copper per 100 litres even 111 high concentration it causes no damage 
or burning to vegetation It showed great adhering properties on leaves 
and grape-bunches 

The number of larvae destroyed was very great, and any surviving 
larvae were generally in a dying condition 

Xatnrally, m order to obtain quite satisfactory lesults, at leat two ap¬ 
plications are necessary, one on the appearance ol the insects (" cochvlis ” 
or <e eudemis which coincides more or less with the flowering of the 
vines , the other eight to ten days after The strength of the mixture 
should be at the minimum rate of 20 gm. arsenate of copper per litre 
of water. 

146 - The Control of Locusts in the Capitanata, Italy (1). — paom, g , in La Propaganda 
Agricola, 2nd Ser, Year XI, No 15, pp. 184-187. Ban, 1919 

The locusts (Dociostaurus maroccanus) which, multiplied in large num¬ 
bers during 1919 in the province of Foggia (communes of Foggia, Ascoh 
Satriano and Troia) were combated by the author with sprayings and 
with poisoned bran. 

When the insects were still in the wingless stage sprayings were car¬ 
ried out with a solution of arsenite of soda in proportions varying from 
0.75 to 2 % according to the age of the insect. Eighty-six knapsak 
sprayers of the ordinary type used in treating vines and as recommended 
by the Ministry of Agriculture, were carried out for this purpose, 
about 5000 hectolitres of solution and 75 quintals of arsenite of soda were 
used in 34 days The effect of such spraying is very quick , one hour 
after, most of the insects wetted by the jet are dead. 

The bran was also poisoned with a solution of arsenite of soda in the 
proportion of 4 to 6 % ; it was moistened so as to make it absorb about its 
own weight of solution. In the mechanical preparation of this remedy, 
advisable in order to avoid all or nearly all the drawbacks involved in hand 
mixing , a special simple and compact apparatus was used as invented 
by the author and based on the principle of allowing the bran and the 
poisonous solution in fine subdivision to drop from a height so that they 

1) See R., Nov. 1918, No 1311; R. Apr. No. 543 Cf. also The Control of locusts m different 
countries Xatemat. Inst. Ague., Rome, 1916. passim. (Ed) 
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combined during the fall The bran was spread by hand on columns of 
locusts The mortality was extraordinary, beginning after a few hours 
and continuing for two or three days The quantity of bran used in 
1919 was 740 quintals. 

An experiment executed by the author with zinc phosphide in powder 
form, scattered alone or mixed with wheat flour, on the herbage on which 
the locusts had to feed, with the ordinary blowers used to sulphur vines, 
showed that this method — which does not appear to have been used yet 
by others against insects in the open — might give useful pratical results 
if the phosphides were reduced to an impalpable powder and used against 
very voung insects collected on slopes of short grass wet with dew Com¬ 
pared with sprayings, phosphide offers the following advantages:— i) Ra¬ 
pidity of application and consequent economy , 2) suppression of water 
carrying, which costs most; 3) diminution of labour required, 4) possi¬ 
bility or even opportunity to work when the herbage is wet with dew or 
rain; 5) phosphide does not dry up the grass, which thus remains always 
edible for the locusts. 

The author also intended to try crushing the insects by compression 
using plough tractors, with very large wheels or ordinary rollers u^ed for 
roadmaking, but this experiment could not be tried, no machine of the 
kind being to hand at the proper time. 

147-Experiments in Checking the Migrating Cricket {Schistocerca tatarica) in 
Algeria— Bazi&e, O, m Comptes r&ndus des stances de VAcademic des Sciences , 2nd 
Half-year 1919 Vol CEXIX, No 12 (Sept 22 1919) pp 547 - 549 - Paris, 1919 

The results are described of experiments made in Algeria (Department 
of Algiers) against Schistocerca tatarica with the flame-throwers and poison 
gases already used in France to keep down the Moroccan cricket {Dodo- 
siaurus maroccanus) (1). 

Flame throwers (Army model P3). — In uncultivated districts the 
operator, kneeling, sweeps the ground occupied by the moving crickets 
with the flame jet. All insects reached by the flame or within a metre of 
the zone covered are instantly destroyed. Others further away move off, 
but with difficulty, and then are killed also The crickets are destroyed 
either by the flame or by the heat only, or by the combustion pro¬ 
ducts of the heavy coal oil. 

The effectiveness of this method is still greater against insects at the 
transformation stage, os they move about less. Besides, the operator works 
in an upright position and makes more rapid progress. Shrubs infested 
with crickets receive two or three blasts of the flame, and when they catch 
fire they increase and prolong the action of the treatment. Practically 
no insects escape destruction. 

The treatment was carried out in the morning very early, so as to 
catch the insects while still numbed by the coolness of the night. 

In six days several million insects were destroyed. 

(x) See JR, July-Sept., 19x9, No. 1049, (£&)» 
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To clear trees without killing them, they were sprayed with oil trans¬ 
formed into fine drops by the apparatus The insects appeared to be so 
paralysed that they fell from branch to branch, not without trying to get 
a hold, to the ground where they died This the way in winch the appa¬ 
ratus should not be used except where normal treatment is impracticable, 
as it consumes much oil and consequently is more burdensome. 

The flame-thrower treatment requires about 700 litres of oil per hec¬ 
tare and costs from 300 to 400 francs It seems at first veiy expensive, 
but the great speed makes* it clearly better than all processes hitherto, 
used, and it acts best either on the laying places at hatching time or 
columns of insects when just forming, or again among bushes where the 
crickets collect before undergoing transformation 

Poison gases — A mixture of carbon oxychloride and tin chloride was 
tried on the bottom of a ravine where the crickets were collected m large 
numbers. The insects on shrubs were not affected but the young ones on 
the ground were quickly killed. 

This process, which makes use of a large amount of bulky mate¬ 
rial, involves risks not only to the operators but also to people or animals 
near by, as well as to vegetation It could be employed only in the south¬ 
ern desert belts 

14& - The Destruction of the Rice Weevil with Chioropierin (1). — bemrand, c*., 
Broc^-Rousseau and Dassonville, in Comptes 1 end ns dts seances de V Acndume des 
Sciences Vol ClyXlX, No iq (Nov 10 iqiq), pp Sbo-bh:* Pans, 1910 

These investigations were made on the rice weevil (Calandra oryzae 
Ts) which is very prevalent m maize vrains 

The authors first examined the effect of poisonous vapour on the wee¬ 
vil outside the giain, using the same methods as in their researches on bed 
bugs (2) ; 560 specimens were utilised The subjoined table shows the 
results arrived at in 4 series each including 14 experiments. The volume 
of the flask was of 8 litres, and the temperature between 20 and 27 0 C. 

The authors tried to find by means of these results the conditions un¬ 
der which, in practice, the weevils contained in gram could be destroyed. 
One hectolitre of infested maize which they used had an apparent density 
of 0.715 and included 62 litres of actual grain and 38 of interstitial air If 
it had been necessary, in order to kill the weevils, only to vaporise the pro¬ 
portions of chloropicnn indicated in the annexed table, a few grammes of 
this substance per hectolitre would have been sufficient The insect, how¬ 
ever, is sheltered inside the grain and the latter holds, at least for a tune, 
a small proportion of the poison vapour. Hence it is necessaiy, as the ex¬ 
periments demonstrate, to use more chioropierin in order to kill the 
weevils contained inside the grain than to kill those outside. 


(1) See 12 ., Jwly-Sept. 1929, No 1050 {Ed,) 

(2) See No, 6 m this Review {Ed ) 
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By varying the conditions of experiment, the authors saw that the 
quantities leqiured vaiy appreciably according to circumstances, such 
as* depth of the layer of grain, duration of contact with chloropicrin 
vapoui, temperature, etc 

Direct treatment of the grain m bags, which is at once the most prac¬ 
tical and difficult method, was successfully carried out in consequence of 
the authors' experiments — by pouring from 20 to 25 gm of chloripicrin on 
to each bag lying on the ground in a closed chamber, twenty hours were long 
enough to ensuie the death of all weevils, at a constant temperature of 10- 
12 0 C The insects killed were almost all outside the grain , the}- may ea¬ 
sily be got rid of by winnowing, and the gram may be fed to stock 

This method being very simple and effective ensures at once and at 
the same time the destruction of the insects which manage to get out of 
the gram and hide in cracks of the wall or floors in the chamber where 
the treatment is carried out 

119 - Atnpera intrusa , n. gen. and n. sp.,a Rhynehote Discovered among Rice insects, etc. 
Grain in Store* in Java* — Distant, \V I,, in Bulletin of Entomohv ical Research Vol X, injurious 
Pat! T, p j 1, 1 iig Jyondon, X* v, 1 910 to various 

Under the name Imftcra mtrusa, a (family Lygacidae), discovered by CR0£,S 
Dr C J. J. Van Hau, in Java among rice in a warehouse, is here described 
as representing a new genus and species 

150 - Phthorimaea operculella , a Microlepidopteron Injurious to Potatoes in 
Sicily* Italy (1). — Boszt, A, m Bollettmo dt Studi cd mformaziom del R Giardmo 
colomale dt Palermo Vol V, No 1-2, pp. 35-38. Palermo, 1919 

Recently the presence of Pylhonmaea operculella Zell, was reported 
in potato tubers grown near Palermo. 

A description of the insect is given, accompanied by biological notes 
and an indication of the most effective means of control 


[ 852 - 853 ] 
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151 - The Chief Insects Injurons to Sugar Cane in Fiji. — veikh, r , m Bulletin of 

Entomological Research, Yol X, Pait i, pp 21 -39 8 iigs I y ondoi3, Nov , ior«> 

While awaiting the publication ol the final lesults oi his investigations 
begun in 1914 on the insects causing serious damage to sugai cane m the 
Fiji Islands, the author enumerates the more impoitant species observed 
chiefly in the districts of Eautoka, Rarawai, ISfausori (Viti I*evu) and Xa- 
basa (Vanua hevu) He also gives biological notes on each of these insects 
and indicates the control measures adopted. The chief varieties of cane 
grown in the zone where the investigations weie carried out are Badila, 
Malabar and Pompey 

The insects injurious to cane which were examined are — 

Rhabdocncmts obscum Boisd. (cane beetle boier) , Trochorrhopahis 
strangnlatus Gyl. (small cane beetle borei) , Rhopaca veshta Arrow (white 
grub of sandy soils) ; R sulmtida Arrow (white grub of alluvial and red 
hill soils) , Adoretus versutus Har (rose beetle) , Simodactylus cmnamomeus 
Boisd (sugar cane wireworm) , Laoon slnchcollis Fairm. (yellow wiieworm), 
Ctrphis unipuncta Hawd. (sugar cane army-worm) , C. lorey% Dup (sugar 
cane army-worm) , Trachycentra chlotogrammo Meyr (moth borer of cane), 
Cosmoptevyx n sp (cane leaf-miner) , PerkmsielLi vitienus Kirk (leaf hop¬ 
per) , Alenroides oomata Mark, (cane aleurodid) , Pscudococcus brome - 
hac Bouche (cane mealy bug) , Locnsta A ante a I CyrtacantJiacrii> guttu- 
losa Walk 

152- Insect Pests of Tobacco, in India, — See No. 54 m this Review. 

153- The Coieopteron Lasioderma serr/corne and the Lepidopteron Seto- 

morpha marg-alaestrfata Injurious to Stored Tobacco, in Sumatra (1). — 

See No. 130 m this Review 

154 -The Earwig {Forficula 'auricularia) as a Pest on [Pear-tree Leaves, in 

Switzerland. — Statjb, W , m Schwetzensche Obst und Gartenbau-Zeiiunq, No. 20, 

PP 313 - 314 - 2 Mthisiiigeii, Oct 15, 1919 

This orthopteron, which is very common and well known as an eater 
of many kinds of food - - it feeds on animal and vegetable matter — 
has recently been recognised as capable of causing serious damage to the 
leaves of the pear tree. 

At the beginning of June, 1919, a very young wall pear-tree growing on 
a wooden partition m a garden near Berne appeared, even from a distance, 
to have its foliage severely injured by insect attack One part had only 
the skeletons and ribs of its leaves remaining, and many of the other 
leaves were more or less riddled with holes and nibbled round their edges. 

Examination of the leaves and branches during the daytime showed 
no trace of the agent causing the damage, but at night an inspection of the 
young tree revealed a large number of larvae of Forficula auncularta Iy. 
busy at their work of destruction. Also on the wooden wall and on the 
metal wires used to support the branches many larvae were found which 
were trying to get on to the leaves 

(1) Cf. R Dec. 1918, No 1436, (Ed ) 

[IS 1-1$ 4] 
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A score of specimens captured on the leaves and put in a vessel were 
fed with still intact fresh leaves, plucked from the tree in question The 
insects produced on these leaves the same kind of damage as described 
above on the leaves in the open. 

Careful search and destruction of the insects earned on for two conse¬ 
cutive days was sufficient to preserve the foliage from further damage. 
In addition, a period of showery weather which happened at this time 
helped to cleai away the insect. 

155 -Stenolechia gemme/I^a Microlepidopteron injurious to Oaks in Switzer¬ 
land. — Barbey, A , m Jouytial Forestier Smssc, Yeai tXX, Nos 9-10, pp 129-131 1 PI 
Berne, Sept -Oct, 1919. 

Stenolechia gemmella h- {■Poecilia nivea Han ) the appearance of which 
had previously been reported in Switzerland, spread during 1919 from one 
end to the other of the country on Qnercus Robtir var. pe&uncnlata (Bhrh) 
and var sessiflom (Salisb.) 

As a result of attack by this partasie the oak branches thickened for 
a length of 2 to 6 cm at their ends. A longitudinal cut on one of these 
branches showed in the interior the small caterpillar of the insect boring 
an irregular tunnel having more or less pronounced strictures. 

On the basis of observations made so far, the author has come to the 
conclusion that the insect produces only one generation a year 

If a certaiii proportion of terminal buds dry up, there will obviously 
be a considerable loss in growth. 

Possibly the invasion of S. gemmella may still continue in 1920, per¬ 
haps over a wider area, but it is to be expected that a year or two hence 
this insect will disappear ander the influence of adverse natural causes. 

150 Lithoeolletis piatan i f Microlepidopteron injurious to Planes in France. — 

Bulletin do la SociMe cntomologiqua da Fiance, No 15, pag s62, Paris, 1919 

M P V 4 tfSSii'atE states that the leaves of planes at Fontainebleau 
and neighbourhood, weie attacked by the mining caterpillar of Lithooollchs 
platani, a nuciolepido]heron considered as indigenous further south 
Some of the leaves examined showed signs not only of mines containing the 
young catci pillars but also of emptj’’ pupa cases ; this fact suggest the ex¬ 
istence of a summer generation of the parasite 
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DONKEYS. 

Italy. — Donkeys appear to have been first imported into Italy by 
the Illyrian tribes, and perhaps even before then by the Cnmans at the 
period of the foundation of Cuma in the island of Ischia. The rearing of 
donkeys is not uniformly distributed over the country, as it is seldom car¬ 
ried on in the north, but more extensively in the centre and still more in 


the south of the peninsula and m 

the islands of Sicily, 

PanteUeria and 

Sardinia. 




In 1918, Italy had 949 162 donkeys and in this respect ranked imme- 

diately after Spain. 

The distribution was as follows: -— 

Piedmont 

15 922 head 

Abruzzi and Molise 

. 86283 head 

I4guria . * . 

10 305 » 

Campania 

x 33 039 » 

IfOtabardy . 

* 44 268 » 

Apulia . ... 

55 383 » * 

Venetia .... 

38 666 » 

Basilicata 

. 34226 » 

Tftnilia. * . 

35 59s » 

Calabria ... 

79164 » 

Tuscany 

. 59169 » 

Sicily and PanteUeria 

* 205 099 » 

Marches 

16041 » 

Sardinia 

37 601 » 

TTmbria . .... 

. 36088 » 

In the army 

4 565 » 

Rome ftatium) 

57 398 » 




The donkeys in Italy are of the following breeds:— Apulian, Sicilian, 
PanteUeria and Sardinian . Onlv the first three are used for mule 
breeding. 
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The Apulian donkeys include the sub-breeds of Lecce or Martina 
Franca, of the Marches, of Romagna, of Basilicata and of Calabria. The 
Sicilian includes two sub-races, that of the eastern provinces of the island 
(chiefly Syracuse, and next Catania) and that of the western provinces 
(chiefly Trapani, Palermo and the littoral of the provinces of Girgenti and 
Caltanisetta) (Tucci) 

The Apulian breed is tall, with a long, well-proportioned body 
The height may be of 1.45 metres or over The head is large, eyes rather 
small; ears long, wide, hairy and lying nearly horizontally ; mouth not very 
big; nostrils not very open , 3 aws large and throat region narrow The neck 
is large at its base and well fixed to the head, the back straight, hind quar¬ 
ters well made; limbs robust, joints very visible, hoofs faiily big; coat 
generally dark but sometimes grey Hair smooth, seldom curly; hair of 
the tail abundant, hair on fetlock and coronet of some length but shorter 
than in the Poitou type. 

“ These points are common to the four breeds named, but are in great¬ 
est harmony in the Martina Franca breed, which is also the largest; 
they vary a little in donkeys of the Marches, Basilicata, and Calabria, and 
are less in harmony in the Romagna breed ” (Tucci) 

The Pantellena type is of great importance for cross breeding in Italy 
The island of Pantelleria (the ancient Cossyra), situated midway between 
the Sicilian and African coasts, has always been famed for its donkeys which, 
although of purely African origin, have a faint resemblance m general ap¬ 
pearance and in colour of the coat to the so-called European donkey. 

Tucci, who has specially studied the donkeys of this island, states 
that the grey coat has almost disappeared from among them, as the pre¬ 
ference is all for a black coat with white muzzle and white or grey hair un¬ 
der the belly and on the inner side of the thighs. “ The stripes of dark hair 
on shoulders and withers have also disappeared naturally, in consequence 
of choosing breeding animals with a uniform coat, preferably dark bay or 
quite black. The Pantelleria breed has also other special points; •— Quick 
gait and sure-footedness on steep slopes, over pebbles and stones of all 
shapes and sizes ; a natural tendency to an ambling pace which gives the 
animal a greater market value and makes it one of the best for riding 
on ;quick growth, so that yearlings are already excellent beasts of burden, 
endurance on long journeys with a load of 3 to 4 cwt. 011 its back. The 
hardiness of these animals is exemplary and their sobriety extraordinary. 
Chey eat anything, and at vintage time some of the refuse unsaleable grapes 
are kept for them. With tins food and at this season, if the owners of the 
animals have means to treat them better, the animals show the 
effects of more liberal diet and grow fat, while the coat becomes very bright 
and their energy and spirit become even more evident. The tempera¬ 
ment of the Pantelleria donkey is “nervous-sanguine”, though it comes 
under the class of large-sized animals, which is not common in donkeys 
of the other parts of Italy and abroad, intended for mule breeding. 

*' These animals are agile and lithe in form; the legs are slender, muscu¬ 
lar and dry. By " slender " I do not mean they lack proportion as a whole. 
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as this point is a distinctive feature about the animal and indicates neither 
weakness nor deficient development of the bony foundations of the limbs. 
The back is almost always straight; the croup is often well shaped, especially 
in the female ; the fore quarters are well made * the head is light; the ears 
are relatively short, very mobile and always borne stiaight; the foot is 
big, admiiably shaped, and the hoofs are so hard that they do not need 
shoeing. The hair is always short and smooth, seldom curly. The height 
varies from 1.28 to 1.40 metres ". (Ttjcci). 

Unfortunately this excellent breed is small in numbers, amounting 
to barely a thousand head. 

The Sicilian donkey has points which separate it from the Apulian, but 
which do not attain the elegance and perfection of the Pantelleria breed. 
Whereas the type from the eastern districts is more like the Apulian, that 
from the western and southern parts has rather more resemblance to the 
Pantelleria type. 

The height on the average is 1.35 metres, with chest measurement of 
1.65 m and girth of front legs o 175 m.; the coat is grey ; head well propor¬ 
tioned a nd with slightly rounded profile ; ears long and straight; neck large , 
back straight; hind quarters somewhat sloping ; tail with fairly long hair ; 
limbs strong and hoofs well shaped. 

The Sardinian donkey is very small (o 80 to 1 m ), with brown or dark 
coat, rarely light and with the cross mark ; head too heavy for size ; ears 
long and straight, neck and shoulders weak; mane scanty and darker than 
coat; chest sufficiently developed (from 1.10 to 1.20 m. round) ; back 
straight and robust; limbs well formed, sturdy and furnished with excellent 
hoofs ; tail long, with little hair. 

It is used as a beast of burden and often as a draught animal, but it is 
also used to turn mill-stones, hence the name " molentes ’* given to these 
animals by the Sardinians. 

The feed consists of straw, beans, barley and hay when there is any. 
When not at work the animals are sent to grass, and a single herdsman looks 
after the donkeys of the district, collecting them by trumpet call (Gaebu- 
sera). 

The chief rearing districts in the province of Sassari are Padra, Pozzo- 
maggiore, A1& dei Sardi, Marca Romana, Villanova, Monteleone and, in 
the province of Cagliari, Campidano di Oristano and Iglesiense (Faeeei). 

For this animal no fairs, markets or exhibitions at all are held. 

Coeonies. — Libia. —The donkeys of Ribya are of small stature,mostly 
brown coated, almost white at the muzzle and belly, and round the eyes. 

Of the donkeys of Tripoli, Pucci and Gugnoni say: " Their chief 
distinguishing points are their lack of height (95 cm. on the average) and 
their extraordinary thriftiness. 

They are well proportioned and clearly distinguishable from the small, 
thick-set Sardi ni an animals; in form they resemble most the Abyssinian 
breed. Inland the donkeys have a grey coat with the mule stripe more 
frequently than those at the coast perhaps, but the predominating colour 
is always brown, more or less dark, with typical light areas on the belly. 
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on the inner part of the thigh and round the eyes and mouth There 
are also, however, completely black specimens The incision made by 
the Arabs in the nostrils of these poor beasts, with the idea of thus facilita¬ 
ting breathing, is less common we think, in the interior than at Tripoli 
Another very strange operation is that of piercing the tips of the ears of 
young donkeys and tying the tips close together to improve their appearance. 

“ Not only in the streets of Tripoli but also m the Djebel other breeds 
are met with, but which are of greater height, proving that the importation 
of individuals of other breeds must have been made for a long time and to 
some extent. At Djebel G-arian and at Djebel Ferngna we measured 
some of these, and their height was over 130 cm. at the withers. The 
natives state that the crosses between the small local breed and the im¬ 
ported donkeys are highly valued, as these have the thrift and endurance 
of the small African types, and also the advantage of greater size and conse¬ 
quently greater strength Old Arabs at Garian assured us that the introduc¬ 
tion of other breeds of donkeys into their country and the presence of cros¬ 
ses-are not events of recent date but go back to the middle of the 19th 
century at least. Further in the interior, for example, the tribes of Orfella 
and Oulad Bouchef possess only small donkeys. 

Enthrea. — Marchi say that the Enthrea donkeys have analogies with 
the Abyssinian and Nubian breeds, including the Eibai types, and he adds 
— " The Abyssinian breed includes almost all the donkeys m the Colony. 
It lives on the plateau, the low plain on the east, the Sahel, the western 
slopes of the plateau and is also distributed over the Gasc residence and 
Setit and Barca. There are also, it is true, many Ftba and Kassala speci¬ 
mens, but they are few in comparison with the first. 

“ The Abyssinian is of slate-giey colour, seldom brown. It has the 
mule stripe and the cross mark, and fairly often zebra stripes to the knee 
or hock. During the " keremly ” (rainy season) the hair becomes long and of 
a more definite grey, which turns to rust colour during the “ hagai " (driest 
season), when it thins and falls out The muzzle, inner part of thighs, belly, 
and parts round the eyes are white. Here and there in the Colony, but not 
often, grey specimens spotted with white are to be seen. Those of brown 
colour, of the same type as our European ones, do not differ from the greys 
in the other outward characteristics. 

" Their height is about 97 cm., the oblique length of the trunk from 
107 to no cm., the chest circumference from 1x3 to 115 cm.; the head is 
heavy, the face convex ; the ears are shorter than in the European type, and 
the mane is short. 

“ I consider that these animals surpass in sobriety our European types, 
which are proverbial. During the “ hagai ” they may be seen grazing 
around the villages on the scanty and short dry grass, which they crop close 
in a marvellous way, and which would be quite insufficient food for such 
thrifty beasts if they could not supplement it with “ an ” 

“ The Kassala breed resembles the wild Nubian type just as the Abys¬ 
sinian breed resembles the wild Somali. The Kassala is reddish-grey, more 
ox less bright and more or less light, which shades off to white on the belly. 
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the inner part of the thighs and the fore legs, the muzzle, and the parts 
round the eyes, the back stripe is black, in the form of a cross; seldom ze¬ 
bra striped on the legs. The type is clearly long-bodied. The height is 
about 113 cm , the length of the trunk 116 cm and chest circumference 
125 cm. 

“The Etbai differs from the Kassala breed in its lower stature 
(100-102 cm.), its diametral shape more similar to that of the Abys¬ 
sinian breed, from which if is chiefly distinguished by its reddish grey 
colour and by its shorter and finer hair. White-spotted specimens are 
found also among the Etbais, but they are rare 

Somahdand. — The Somali donkey, with its two forms, one large and 
lithe, the other small but not thick set, is a variety of the Abyssinian 
breed It is found all over Italian Somaliland, especially between the coast 
and the rivers. 

ProvenzalE describes it thus. •—■ ' Its chief points are: *— Average height 
I.i4m.in large animals, and 1.08 m.iusansll, length 1.20 m in the former 
and 1.16 in the latter , average chest diameter 1 28 m. in large and 1.24 m. 
in small animals. Head heavy, with slightly convex outline ; ears not very 
long, often cut; neck massive , mane short; barrel long ; members extra¬ 
ordinarily robust, especially the legs.., ; coat bright grey during the rainy 
season and almost reddish, as if tanned, during the dry season. Some 
specimens occasionally have dark hair with a tendency to brown. Often 
the colour is paler round the eyes and lips, on the belly and inner part of 
the thighs. The dorsal line and cross are seldom absent, while zebra-mark¬ 
ings, very apparent when they are present, are less common It is mostly 
on the coast that specimens are found with light-coloured coats ; this type 
may easily he descended from the classic Egyptian ass, imported from the 
opposite Arab shore where it is much used as a saddle animal, especially 
at Aden. 

, “ The small Somali donkey is a very thrifty animal, which can make the 

most of the slightest traces of vegetation, so that it is scarcely ever seen in 
a thin condition during good seasons if is fat and rounded. These small 
animals carry loads that would seem unbelievable: from 50 to 80 kg., 
for long and repeated journeys ; but they go at a lazy gait when loaded. 
The s Somalis scaicely ever use them as saddle animals...”. 

This animal seems to have a fair degree of resistance to trypanosomiasis 
and might very advantageously be used in Somaliland for breeding mules, 
or better still jennets. 


MUTES AND HINNIES 

ITALY. — Coming originally to Italy from Greece, the mule at the pre¬ 
sent time plays a very important part an this country. 

In number of mules (496 743 iu 1918), Italy comes second to Spain among 
all European countries. She uses the mule to a large extent as a beast of 
burden, for draught purposes and for agricultural work. If mule breeding 
there has developed so greatly without special help, it is because it is more 
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suitable economically and is of greater practical value, as compared with 
horse breeding, for local conditions. 

, Of all the parts of Italy, the richest in mules is Sicily, followed in nu¬ 
merical importance by the southern Adriatic district, the southern Mediter¬ 
ranean district. Piedmont, barium, Lombardy, Tuscany, Liguria, Venetia, 
Emilia, the Marches, Umbria, and lastly Sardinia. The real mule breed¬ 
ing, however, is carried on only in Sicily, the Marches, Umbna, the province 
of Aquila, in Apulia and Calabria ; elsewhere it is carried on to a very limit¬ 
ed extent and only mules bought in the breeding centres or abroad when 
young or already full,grown are reared. 

Breeding of hinnies (progeny from crossing a stallion with a female ass) 
is seldom practised, and is to be found in Apulia, Sicily and some other 
places, but to such a small extent that it is confounded with mule breeding. 

Piedmont and Liguria. — The mule population of these two regions is 
largely of Savoy and Poitou origin, but whereas in Liguria (18 692 head) 
hybrids are purchased when ready for service, in Piedmont mules of 6 to 
xo months old are imported on a large scale and then reared and broken in. 

In Piedmont (18 447 head), breeding is seldom if ever carried on, where¬ 
as it ought to be encouraged there more than anywhere The western 
part especially, on account of its geographical position and its climate, is 
very well adapted to this kind of breeding. Napoleon I saw that this part 
of Italy fulfilled all the necessary conditions for the purpose, and, in fact, at 
the beginning of the 19th century, some donkeys were reared as stallions 
at the " Venaria Reale ” near Turin. 

The stud book of the imperial breed of horses of the " Mandria di 
Venaria Reale ” (a register which runs from 1806 to 1814) states that 
there were reared in this district, along with 50 stallion horses, 7 stallion 
donkeys foaled between 1802 and 1809; these were named Balotmo, 
Bergammo, Fogoso, Rodomonte, Sferanza, Vittorioso and Midas. They, 
were used as sires till 1814, in which year, after the Russian disaster, 
all of them except Sferanza were sent to France, according to the 
statement written at the foot of the pages containing the pedigree of 
each stallion : Je soussigne, inspecteur du haras, certifie que, par ordre 
de M. le Prefet, en date du i er mai 1814, j'ai emmene en France le 
baudet ci-dessus signale 

Lombardy. — Almost all the mules reared in this part (10 551 head) 
are imported from other provinces of Italy or from abroad (especially 
France and Switzerland). In Lower Lombardy, mules are not bred at all; 
it is only in the mountainous part, especially the provinces of Sondrio and 
Bergamo, that there are any production centres, but breeding is always 
done on a very limited scale, and with the poorest grade of mares, so that 
the mules raised there are small and thick set. 

On the other hand, the Brescian type is <jf greater height, and in build 
resembles the Poitevin; it is found mostly in the Orzinuovi district and is 
obtained by crossing with the Pantelleria donkey. 

“ It has for long been known that many Lombardy mares may be a 
priori adapted to mule breeding, but the main want is the lack of a good 
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breed of donkey This is the reason for preference being given to horse rear¬ 
ing and the few people who find rt necessary to keep mules import them 
from Switzerland or from other parts of Italy ” (Tucci). 

Venetia —Mule breeding is generally of negligible importance there 
(6 181 head). Only in the piovinces of Vicenza, Paduva (Camposampiero, 
Este, Cittadella, Montaguana; and Treviso (Oderzo) is there in operation 
any great number of breeding stations lor asses, with stallions imported 
from Romagna, the province of Brescia and even from Pantellena. 

There are m Venetia 2 varieties of mules, differing only in size: — one 
very small, at most 1 20 metres high, and the other bigger, well made and 
very strong (Tucci). 

Emilia. — There is piactically no rearing in the provinces of Bologna 
and Eerrara or in Romagna, and the few mules found there are imported 
from other parts of Italy. On the other hand the mule industry is of greater 
value in the Apennine district of Emilia, especially in the Bardi, Castel San 
Giovanni, Eiorenzuola, Borgotaro, Finale and Mirandola territories. The 
mules breed there from native donkeys (with defects) from Romagna, the 
Marches or Umbria, are not of great size, but to good shape they add 
strength and endurance in work. In 1918, the number of mules in Emilia 
was 5 267. 

The Marches and Umbria. — The mules of the Marches and Umbria 
(7 677 head) have the same outward lines and the same disposition. Of 
medium height (1.35-1.45 m.) they are well proportioned animals; the 
neck is short, the body thick set; the limbs are long, strong, vigorous, with 
large joints, good tendons and excellent feet; the coat is nearly always bay. 
They are excellent beasts of burden and very well suited for heavy and quick 
draught purposes. 

In these parts the mule breeding industry is prospeious and the export 
of young mules very important. 

The stallion donkeys used there as sires are not good types; most of 
them lack necessary qualities, and, according to Tucci, asses imported from 
the province of Eecce would help and improve this important branch of 
animal production, which exists and thrives admirably without assistance 
because it is based on a first class economic principle, that of profit. 

Ancona, Pesaro, AscoliPiceno,Macerata and Perugia are the provinces 
that produce most of the mules of the Marches and Umbria. 

There are important mule fairs at Uoreto (September 23) and Assisi 
(October 25). 

Tuscany. — Mule breeding (6 072 head) heie is not widespread, and 
numerous donkey stud stations exist only in the mountainous parts of the 
provinces of Pisa, Massa, Arezzo, Siena and Florence. Tuscan mules, which 
are the result of crossing native mares with native asses of small size and poor 
development, are not of great size, but are strong and have good staying 
qualities for work, and are excellent for weight carrying and hauling. The 
export of these animals every year, chiefly to laguna and Bombardy, is of 
some importance. 

Laiium . — Mule breeding is little practised in this region, where there 
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where x6 053 animals in 1918. It is difficult here to substitute mules for 
horses, which still find good buyers and which can be raised here easily and 
at little cost. Generally the animal shows the influence of the sire, which is 
very small Mules of some size are also to be seen, which are active and 
fatigue-resisting, good trotters, dark bay or black in colour, but they are 
not very numerous and are the progeny of donkeys of the Marches or of 
the south, crossed with Roman mares. 

South Adriatic Region (Chieti, Aquila, Bari, Recce, Roggia and Campo- 
basso) — Breeding plays a very important part here (6490 head in 1918), 
as the sale of the mules is prompt and easy. Campobasso, Recce and Ban 
are the provinces where the industry is most widespread, but it is also con¬ 
siderable in the province of Roggia and in the Abruzzi Bertetti, quoted 
by Raeixi, states that the province of Aquila is one of the most important 
mule-breeding centres " The real centre for this production lies in the small 
district of Montereale, not far from Aquila,as hundreds of mules are brought 
to its fairs and sold when a few months old. They are bought by large 
owners (" latifondisti ”) who carry on the rearing of herds and who use 
mule transport for all the matenal required in their business 

The mule of this part is very high, (from 1.34 to 1.50 m ), thick set, long 
headed, with long ears and small eyes ; croup wide and not sloping off much, 
chest wide and deep , hmbs rather slight but with good joints and strong 
tendons. The colour is bay, brown or grey. Mules are raised here on open 
pasture which does not favour the full possible growth, as forage is scarce. 
In Apulia the hinny is occasionally met with. 

South Mediterranean Region (Naples, Avellino, Benevento, Caserta, 
Salerno, Potenza, Cosenza, Catanzaro, Reggio Calabria). — The provinces 
of Reggio, Catanzaro, Potenza and Benevento are those which breed most 
mules; in the rest of this region these animals are generally imported. In 
1918 the number of mutes m the south Mediterranean region was 36 283. 

Calabria supplies the best animals. Tucci describes them thus : — 
“ Head generally rather big, forehead wide and square; ears not very long; 
eye large and lively; nose large with well-opened nostrils ; mouth not very 
narrow ; neck arched and well set on to head, pyramidal in shape and with 
wide base on the trunk ; barrel cylindrical; chest wide and deep ; nbs well 
sprung; hocks high, line of back and loins slightly convex; back thinning 
off towards withers and widening gradually to the loins, croup ample and 
not sloping much; tail weE attached , abdomen not very bulky; Embs 
straight, strong and vigorous, spare but not too slim. These animals can 
be used for comparatively speedy work and do very weE when yoked to 
Eght carts Their coat is dark bay, rarely chestnut coloured, and often 
black As grey mules are less desirable, they are much more seldom to be 
seen. The height varies from r.50 to x 60 m. ” The mules from this region 
are in great demand by military remount commissions. 

The mules of Basilicata and the province of Benevento, though smal¬ 
ler, greatly resemble the Calabrian animals. 

Many hinnies are bred also in the provinces of Cosenza, Caserta, Avel- 
lino and Benevento. 
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Sardmia. — Mule breeding is practically non-existent here (366 in 
1918), although the place is quite suitable. It should be remembered 
that m Sardinia there was, and perhaps still is prevalent, the prejudice 
that mules spoil the horse. Attempts at crossing, made by the Ministry 
of Agriculture, which had Pantelleria donkeys sent to this island, so far 
do not seem to have given the results expected. 

Stctly. — This is the part of Italy where mule breeding is engaged in 
to the greatest extent, in 1918 it contained 27 799 mules 

" Sicily has never belied the reputation it has gained for possessing a 
large number of mules of excellent constitution, thanks to the good breed 
of asses and of mares in the country. These have inherited from their geni- 
tors the quantity of blood necessary for making excellent mules which, 
if they have imperfections in external form inherited from their dams, 
are nevertheless not to be despised, as it is not elegance and beauty 
which are expected in the mule but strength and endurance for work. The 
mule is much sought after in Sicily and the mule industry there grows 
more and more important; and now, especially when railways are opening up 
the country, the amount of fast work demanded of the horse, whose pace 
is more rapid than that of the mule, is falling off, and the latter animal, 
though less suited for quick going is stronger, more enduring and better 
able to bear the long fatigue, especially the hard country work, and cannot 
be replaced by other animals. 

“ In order to estimate the number and the demand for mulefe, the condi¬ 
tion of our means of communication should be recalled, particularly in 
the interior of the provinces,whereby animal transport is of more importance 
than wheel transport. The demand for mules is so great that when there 
is a shortage of these in the provinces, large numbers are bought from other 
parts, principally Calabria (Demarchi). 

The Sicilian mule (Report of the census of the province of Catania, quo¬ 
ted by Demarchi) has a mean height of I 45 with head fine, light, of 
rectilinear outline, rarely with curves , ears long, neck muscular and pyra¬ 
midal in form ; withers outstanding ; breast wide ; chest round; back ge¬ 
nerally straight; croup often very sloping, sometimes round and arched, 
but more frequently short and narrow than long and wide ; belly large ; 
extremities provided with rigid tendons, solid joints and very hard hoofs; 
hide generally fine and covered with short bright hair The coat of the Sici¬ 
lian mule is generally bay in all its shades, black,grey, but seldopi brown. The 
cross and zebra markings are often found in the lightest coloured coats. 
White feet occur very rarely. 

Some specimens are as much as 1 50 to 1 53 m. in height, but many 
are under 1.40 m. 

Mules are used for work of all sorts • at the plough and as beasts of 
burden for transport of agricultural products and sometimes of building 
material. They are used also in light cars, which they draw at the trot; 
fairly often they serve as saddle animals, their pace being very convenient 
as they have an ambling gait (Bizzi, quoted by Demarchi). 
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Of the 7 provinces in the island,the most important in the mule business 
are those of Palermo, Girgenti, and Caltanisetta. 

There are also many hinnies in Sicily; these are very small but of 
extraordinary stiength and endurance for their size (Chiari) . 

Colonies. — Tripoli — Mule breeding here is of slight extent and 
in the interior almost unknown. “ To all questions asked by us on the sub¬ 
ject, the answer was that only some few specimens could be recalled, and 
these were obtained more by chance than by design. The breeding of 
mules from imported asses could give, as in Eritrea, excellent results, but 
the small number of mares at present in Tripoli would allow only very limi¬ 
ted growth in this line ” (Pucci & Gugnoni). 

En threa . — The mule of Erithrea and of the whole of Abyssinia stands 
1.20 to 1.40 m. high. Docile and very resistant to work and to climatic 
changes, it is excellent for the saddle The head is not very light, but is 
short and somewhat pyramidal; forehead broad and flat, ears not very 
long eye large and very spirited ; nostrils large, neck arched, with a mane; 
back straight, loins short and solid; croup well made; breast wide, chest 
full; legs rather slim, dry, with strong joints ; feet very solid, not requiring 
shoeing; colour varied. 

From the reserarches of Marchi it appears that hinnies are not to be 
found either in Erithrea or beyond the Mareb. 

Somaliland. ■— North Somaliland produces no mules, and in the south¬ 
ern part these animals come from the Ethiopian plateau through Dugh or 
or Eritrea 

‘ ‘ Attempts at mule breeding would be worth while on the Benady coast. 
While under no illusion asjbo the success of the enterprise, for mule raising 
is not always an easy matter, it wonld be advisable to make the attempt, in 
view of the importance of rearing for service animals, the importation of 
which from Abyssinia is becoming ever more difficult and expensive. The 
attempt should be made by using the best stallion asses of the country and 
the mares of the neighbouring plateau, or better still of North Somaliland 
and Agaden The progeny would evidently be of small size but would pos¬ 
sess vigour and endurance. (Provenzale). 
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i57 - The Nutritive Value of the Wheat Kernel and its Milling Products. — Osborne, 

T. B , and Mendel, I, B with the cooperation of Ferry, F I,, and Wakeman, A J , 
in The Journal of Biological Chcmistn, Vol. XXXVII, No 4, pp 557-601, 14 diagr. 
Baltimore, April, 1919. 

The authors undertook a detailed study of the composition and nutri¬ 
tive value of the wheat seed and its milling products, from the particular 
point of view of the problems arising from modern milling methods and the 
yield desired of the latter for general use They review the literature on 
the composition of the embryo, the outer seed coats or bran, the endosperm 
and the whole seed, and they give the data extracted from this literatuie 
or obtained from their own investigations. The chief points aresummansed 
in the appended tables 


Tabi,E I. — Proportion of nitrogen in the various parts 
of the wheat kernel. 



Part 

as per cent, 
of seed 

Per cent 
; of seed 
! as nitrogen 

111 part 

Per cent. 
o£ seed 
as protein 
in patt 
(N x 5 7) 

Per cent 
of protein| 
in part 

Per cent 
of total protein 
of seed 
in pari 

Endosperm . . . . 

Bran . .. 

Embryo. 

835 % 

IS* 0 

x -5 

x6i% 

0.49 

0 10 

917 % 
2 80 

0 57 

XI.X % 
187 

36.7 

73-3 % 
22 3 

44 

. ... 1 

100.0 

8*80 

18.54 

— 

100*0 
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Table II -— Percentage composition of dry matter in the tuheat kernel. 


1 

Whole wheat 

Endosperm 

Bian 

Embiyo 

Saccharose. 

061 % 

024% 

192 %i 

M 34 % 

Dextiin, etc . 

2 OI 

3 63 

5 03 ' 

Starch. 

63 80 

77-52 

0 OO 

O OO 

Pentosans, etc ... . 

6 27 

1 80 

32*77 

? 

Crude piotem {NX 6 25) 

XI 25 

11 17 

17 60 

40 25 

Fibre. ... 

* 75 

0 34 

II 18 

I 71 

Fat ... 

2 r8 

IU 5 

826 

13 51 

Ash . . 

2 03 

04S 

8.61 

4 82 

Undetermined. 

10 10 

3 72 

14 63 

15 37 


Table III — Percentage composition of commercial wheat germ meal. 


Sugars . . . . 

Dextrin . 

Starch. 

Pentosans, etc. . . . . 
Protein (N X 6.25) . . 

Pibie. 

Fat.. . 

Ash * . . 

Undetermined. 


7 - 7 * % 
7*50 
18 21 
829 
31.00 
2*35 
1044 
4 91 
9 59 


For the most part, the experimental work of the authors consisted In a 
long series of experiments on rats, to reach a quantitative comparison be¬ 
tween the entire wheat kernel and its milling products with respect to the 
nutritive value of their proteins and their content of water-soluble vitamine, 
both for the maintenance of adult rats and the growth of 3"oung ones* The 
results of these investigations may be summarised as follow s : - 

The proteins of the wheat kernel are not greatly inferior, for mainten¬ 
ance to casein or even to the total proteins of milk, but are somewhat 
superior to gliadin. They are adequate for promoting the growth of rats 
to normal adult size, but the quantity of protein required for growth is 
relatively large. The crude protein of commercial wheat embi yo flour 
appears to be more efficient than that of the entire wheat kernel for mainten¬ 
ance, and much more efficient for growth. The crude protein of wheat embryo 
has a higher valu£ for growing animals than that of the embryo, and is as 
efficient as that of the combination of wheat flour with egg, milk or meat. 
Hence the agriculturist is justified in his high estimate of the value of wheat 
bran as a protein concentrate. 

The protein of the endosperm was adequate for the maintenance of adults 
but not for growth, even when the intake was large. A diet containing only 
xo*3 % of protein furnished by flout supplemented with egg, milk or meat 

1***1 
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produced more rapid growth than a diet containing even 50 % more pro¬ 
tein derived entirely from the wheat flour This shows that, under ordinary 
human dietary conditions, the proteins of wheat are advantageously em¬ 
ployed. 

Commercial wheat embiyo is much richer in water-soluble vitamme than 
commercial bran and flour The pure embryo, carefully separated from all 
the other parts of the seed and used as the sole source of \itamine suffices 
1o maintain young rats but fails to promote their growth Wheat kernels 
from which the embryo has been carefully removed are still lich in water- 
soluble vitamuie Following on these observations the authors raise the ques¬ 
tion of whether the water-soluble vitamine 13 a single substance or a mixture 
of two or more If it is a single substance il must be a constituent of the 
endosperm. 

Rats fed for i year from the time of weaning on diets containing 92% 
of wheat or 50% of commercial wheat embryo reached full maturity with¬ 
out giving any evidence that wheat contains a toxic substance. 

Applying these results to the question of the degree to which it is desir¬ 
able to mill flour, the authors conclude that, except in special cases, little 
can be gamed by including bran and embryo in the flour when this is used 
for human food under the conditions prevailing in the United States, where 
the greater part of the flour consumed is taken along with other foods which 
make good the nutritive deficiencies of its protein better than would be 
done by the proteins of embryo and of bran. Again, considering that the 
rations of farm animals require protein supplements and that wheat bran is 
a good source, the by-products of milling will be better utilised as food for 
animals than for man Besides, as about 80 % of the wheat kernel can be 
so improved m nutritive value by adding animal products to the diet that 
a much smaller amount of flour will satisfy the protein need of nutrition, it 
may well be that the use of the by-products of milling for the production 
of meat, milk, or eggs will result in ? greater economy in the use of flour than 
if these were used directly for human food. 

158 - The Slight Effect o! the Malaria Plasmodium $ on its Intermediate Host. 

— See No zzz in this Review 

159 - Agricultural and Industrial Consultative Committees in French West Africa. 

— L'Afnque Franqatse, Bulletin du Comlt de VAjnque Frangaise et in Comiti du Ma- 
roe. Year XXIX, Nos. 11-12, pp. 341-342. Paris, Nov. & Dec, 1919 

A decree of May 21,19x9, instituted in the chief town of each of the 
colonies of Senegal, Upper Senegal and Niger, Upper Volta, French Guinea, 
the Ivory Coast and Dahomey a consultative committee for agriculture and 
industry, to represent at the local government the interests of the farmers, 
breeders, forest and industrial lists resident in the colony. 

Since the beginning of the world war, French West Africa has managed 
to intensify its production considerably. In order to keep up and increase 
this effort the Governor of the colony created this organisation for bringing 
together the scattered authorities and coordinating their efforts. 
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The consultative councils in question are composed of two sections 
the first of members elected on the ballot list system by the French colo¬ 
nists, and the second of native farmers nominated by the local authority. 
Their functions are exclusively consultative. 

160 - Sugar-making Schools in Canada. — see No 252 m this Renew 

161 - International Cold Storage Conference at Paris, December, 1919 . — Com¬ 
munication from the International Institute of Cold Storage, 9, Avenue Carnot, Pans, 17. 

The International Cold-Storage Conference which met in Pans m De¬ 
cember 1919 w as held for the purpose of considering the creation of an inter¬ 
national organisation which would enable every country to benefit in co- 
mon from the work done by the scientists, economists and manufacturers 
of every nation, engaged m studying questions relating to cold-storage* 

The exploration of the domain of low temperatures has been very pro¬ 
ductive in results of incalculable value for the whole of humanity during 
the last thirty years. 

Thus, the cold storage of perishable foodstuffs now at the end of the 
war is the only means of saving from famine not only the French people but 
also most of the nations of Europe, as it has enabled them to have supplies 
of meat from the abundant livestock of such distant countries as South 
America, Australia, Canada, Madagascar, etc 

Furthermore, the exploitation of the inexhaustible resources of oxygen 
and nitrogen m the air has been undertaken for the first time by George 
Claude After giving rise to the industries connected with liquid air, the 
exploitation of temperatures of — 200° C will be capable in tbe near future, 
through the manufacture of artificial nitrates, of creating great sources 
of hitherto unsuspected wealth which will be available for the common good 
of humamty. 

The Conference held its sittings on December 15, 16, and 17, 1919, 
in the Ministry of Commerce building* The general meetings took 
place under the presidency of M Noulens, Minister of Agriculture and Food, 
and the Commissions under the presidency of M. A A Beknhoet, Minister 
for Denmark at Pans, assisted by M. T. de Alvear, Minister of the Argentine 
Republic, M ]\Iinozzi, Italian delegate, for the general administration Com¬ 
mission, and under the presidency of M Ch. Ed Guillaume (Switzerland), 
Director of the International Weights and Measures Bureau, for the second 
Commission which had special charge of the study of technical questions. 
Forty Governments, Dominions and Colonies were represented at this Con¬ 
ference by 89 delegates. 

The Conference drew up an international Convention text which is to 
be submitted for ratification to all the Governments interested and which 
creates an International Cold Storage. Institute, with its seat in Paris, 
in which all countries invited to enter the Teague of Nations under the con¬ 
ditions laid down by the Treaty of Versailles will take part In view of the 
considerable interest taken, under present circumstances, in a rapid de¬ 
velopment of all applications of cold to the preservation of perishable food- 
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stuffs, the Conference immediately set up a general temporary Confer¬ 
ence for the purpose of controlling and directing the lieu- Institute The 
latter has elected a provisional Executive Committee to secure its proper 
working, hav in g as President M. Andre Lebon, late Minister, President of 
the French Cold Storage Association, Vice-Piesidents M. T pi: AlVEAK 
(Argentina) Plenipotentiary Minister and Envoy Kxti aordmaiy tor the Ai- 
gentine Republic ,M H A. Bernhoft, Plenipotentiary Minuter oi Denmark 
in Paris ; M. KamERLINGH Onnes (Netherlands), Piofessor at the University 
of Leyden, M Menozzi (Italy), Director of the Royal Higher School of Agri¬ 
culture, Milan , M. Vesnitch, Minister of the Kingdom of Servia 

The Executive Committe includes in addition 12 administrators, of 
' various nationalities, and the Presidents ot the various international com¬ 
missions The Presidents of the following international commissions wue 
nominated immediately, so that they may begin theii work as quickly as 
possible . 

1st Commission : Scientific questions. 

Section A Physics, Chemistry, thermometry of low temperatures Pre¬ 
sident Prof Kamerlingh Onnes (Netherlands). 

Section B Units. President M Ch Ed Guillaume (Switzerland). 

Section C : Biology, Hygiene and Medicine President, M D’Arsonval 
(France). ■> 

2nd Commission • Cold Storage materials. 

Section A * Cold Storage machines Piesident, M Louis Block 
(United States). 

Section C * Methods of testing cold storage materials and plants. 
President, M Barrier (France). 

3rd Commission: General applications of cold. 

Section A: Perishable food and foodstuffs President, Mr J. A Rud- 
dtjck (Canada). 

Section B : Agricultural industries. President, M. Menozzi (Italy). 

Section C Ice industries President, Mr. D A. Brown (United 
States) 

Section E : Liquid air industries. President M. G. Claud i:(Frai:ice). 

.jtli Commission * Cold-storage traspoit. 

Section A: Overland President, M. Cattanes (Italy) 

Section B : Oversea. President Mr Milton (Great Britain). 

6th Commission : Teaching and diffusion of knowledge Piesident, 
Mr. Wemyss Anderson (Great Britain). 

7th Commission : General economy and statistics. President, M. 
Raffalovitch (Russia). 

Since its first session the Executive Commission has elected to the post 
of Dnector of the new institution M Emile Gouault, Secretary General of 
the French Cold Storage Association, late Naval Officer. 

From the month of January, 1920, the Institute has arranged for the 
publication of a Monthly Bulletin of Information on Cold Storage issued 
in 2 languages, English and French, in which all the scientific, technical 
and economic documents of the whole world which have come to the 
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knowledge of the Institute are classified methodically This publication 
amis at bnngmg quickly within easy reach of scientists and manufactur¬ 
ers, knowledge of the progress made in all parts of the world. 

CROPS AND CULTIVATION 

162 - Organisation of the Agricultural Service of Applied Meteorology in Italy (1). 

— Azzi, G, in Bollethno della Umone delle Cattedre ambulanti dt Aqncoltura Haha?# 

Year I, No 2, pp 1-12 Rome, 1910 

Under the auspices of the Italian Farmers' Society, the author organ¬ 
ised a network of agricultural stations of applied geography and meteorology 
which, since the sowing period in 1918, have begun a series of parallel obser¬ 
vations on the growth of wheat and the incidence of meteorological factors. 

The observations are recorded on 4 forms — 

1 st form : from sowing till brairding 

2nd form : from brairding till restarting growth in spring. 

3rd form : from restarting growth till flowering and setting. 

4th form . from flowering and setting till maturation and harvest. 

Each form consists of 2 parts or tables: Series A and Series B. In the 
table m Series A are recorded both the biological and the meteorological 
observations made by the observer objectively, without the use of instru¬ 
ments , while m Series B observations made by means of instruments on 
temperature, precipitation and sky are set down. 

As an example, the 4th. form may be taken, which is as follows — 

Series A (observations without instruments): — 

1) Name of station. . 

2) Name of variety of wheat . 

3) General condition of seedmgs at beginning of observations . . 

4) State how and under what climatic conditions setting took place 

5) Milk stage of ripeness (grain completely developed but still green 

and soft) — Date . . . . .. 

6) Wax stage of ripeness (grain yellow and of the consistency of 

wax) 1 — Date. ... . 

7) Complete ripeness — Date. 

8) Before harvesting, choose an area of 1 sq. metre in the middle of 
the field, cut all the plants on it and count • — 

a) the total number of plants 

b) the number of plants having 1-2 stems 

(1) In a previous work, the author showed the general lines of the fundamental ideas 
of his system, illustrating Ms article with complete detailed schedules and forms The 
present paper gives a summary of the work done in Italy and reproduces one of the forms 
(the 4th) used in the agricultural meteorological stations. 

The forms have had to be made as simple as possible, in order to encourage, at the 
beginning, the support and collaboration of the farmers, These helpers in time will improve 
and thus be able to extend their researches, as provided for in the general programme and 
ha the complete form in the previous publication (Ed) 
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c) the number of plants having 1-4 stems 

d) tLe number of plants having 4-5 stems 

e) the number of plants having over 5 stems 

9) When did harvesting begin and under what conditions w as it car¬ 
ried out ? 

10) Climatic conditions and meteorological phenomena which, in the 
observer's opinion, favoured the growth and regular ripening of the gram . 

11) Climatic conditions and meterological phenomena which, m the 
observer's opinion, damaged the growth and ripening of the gram . 

12) Diseases and insect pests . . 

13) Growth of weeds and damage done 

14) Average yield m kg per hectare : straw . . gram . 

15) Weight of 1 000 grains 

16) Weight of 1 litre of grain . . . . 

17) Other observations considered by the observer as useful to in¬ 
clude. 

Series B (observations taken with instruments) * — 


Date 

Temperature 
in degrees C 

Rainfall 

in mm 

Clouds 

Other observations 

(fogs, frosts, storms, etc.) 

« 

1 

Maximum 

| 

1 






! 



The elaboration of data collected after a sufficiently long period of ob¬ 
servations will serve : — 1) to determine the crtitical periods , z) to deter¬ 
mine the phenological means (for drawing up phenoscopic charts); 3) to 
determine for each decade of the growing period the mean frequency of the 
various meteorological phenomena , 4) to determine the amount of damage 
due to each of the unfavourable meteorological phenomena. 

The knowledge of the 4#ibove-mentioned data will allow of striking an 
exact bio-meteorological balance, by means of which it will be possible : — 

1) to select from the different varieties of wheat the one best suited 
to a given district; 

2) to fix the best date for sowing and other operations so as to make 
the critical periods coincide with the most favourable times possible as re¬ 
gards the weather; 

3) to help the selector in his work of trying to combine in the best 
proportions the two qualities “specific productiveness,, and “resistance 
to the most harmful meteorological phenomenon * 

In addition to the forms, a table of The Agricultural-Geographical Cen¬ 
sus for Wheat has been sent out to the stations, in which there are indicated 

P«J 
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all the vareities of wheat giown In a given zone For each variety the follow¬ 
ing information is supplied —■ 

1) Approximate area % of total area sown with wheat. 

2) Average yield of grain per hectare on land of average fertility 

3) Morphological characteristics (if the wheat is awned or not, colou¬ 
red or not), 

4) Physiological qualities (earl} T or late, etc ), 

5) Fand best suited for wheat-growing. 

6 ) Baud not suited for wheat-growing 

7) Adverse metorological phenomena to w hich the variety m question 
shows itself specially resistant 

8) Adverse meteorological phenomena from which the variety in 
question show r s itself particularly liable to damage. 

To this special information are added other general data regarding 
topographical and agro-geological conditions and the meteorological phe¬ 
nomenon or phenomena most iniurious to wheat in the district concerned 

On the basis of the census data on wheat at several stations, a beginning 
will be made, during 1920, with a series of genealogical selections with the 
aim of isolating, from amongst local varieties, the pure lines which best adapt 
themselves to the climatic conditions of the place by uniting in the best pro¬ 
portions the two qualities of specific productiveness and resistance to the 
most unfavourable chmatic factor, and hence giving the maximum yield of 
grain. 

In the general work programme prepared m full detail for the 1st de¬ 
cennial period and the following one, an ever-extending collaboration with 
Breeding and Selection Institutions is provided for, so as to ensure that the 
results which will gradually be obtained may have the widest and most 
rational application. 

163 - The Climate of Illinois From an Agricultural Point of View, — Hosier, j o.m 

Umvsrsity of Illinois Agricultural Experiment Station Bulletin No 208, pp 1-125 4 - *4 ttg 
Uibana Illinois, Apr 1918., 

Thetwo absolutely predominating factors for the growth of crops 
m the State of Illinois : are precipitation and temperature (and frosts) 

Rainkal,l. — The total rainfall would be sufficient each year to produce 
maximum crops if the distribution was regular. 

Distribution of rainiali. — The annual aveiage for the State of Illi¬ 
nois is 37 98 inches, or more than 3 inches per month, an amount more than 
sufficient to insure an abundant harvest, the fault is m the distribution 
of the rain: during the 10 years 1906-1915, at the University of Illinois, 
there have been 25 periods of 20 days or longer in each of which the rainfall 
has been less than x inch , 6 of these periods lasted 20 days or longer. If 
the deficit periods coincide with one of the periods in which the atmospher¬ 
ic factor “ moisture ” is critical for the crops, the harvest is always much 
reduced. Hence the necessity for taking every precaution to preserve 
the moisture in the soil by preventing evaporation and dispersion. Maize, 
during the 3 months of its growth, requires at least 7.5 inches of rain. In- 
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other words, the summer rainfall m June to August is the most impoitant 
for maize 

The following data show the quantity of ramlall during the said 
period and the yield of gram (maize) . — 


Summer rainfall 

| Budielb of mane per acre 

Less than 7 inches. - 

25 3 (8 year avciage) 

Between 7 and 10 inches 

32 { ( 9 * » ) 

More than 10 inches 

39 8 (n » » ) 

More than 13 inches. 

•45 9 ( 7 » » ) 


There is, therefore, a difference in yield of 20 6 bushels conespondmg 
to the minimum and maximum rainfall 

Temperature *— Between the districts of the extreme north and those 
of the extreme south there is a difference of n° F in mean temperature 
and a difference of 4 % weeks in the duration of the frostless vSeason Such 
differences cause noticeable effects on the distribution of crops, and while 
the cotton plant grows m the southern limits of the State, the cultiva¬ 
tion of maize in the northern limitis, though limited to early maturing 
varieties, is sometimes damaged by destructive early autumn frosts. 

In the lower third of Illinois, high temperatures hinder the growth 
of oats which, on the other hand, constitutes one of the commonest crops 
in the northern districts. 

To insure the normal growth of any crop a certain number of hours 
are required during which the temperature remains above the minimum 
for growth These are " degree-hours ", obtained by multiplying the 
number of hours during which the temperature is above the minimum 
by the difference in degrees between the average temperature during the 
period of growth and the minimum required for growth 

For the various groups of districts into which Illinois has been subdi¬ 
vided we have the following degree-hours calculated according to the aver-r 
age temperature on May 20 and September 15 and taking 49 0 F as the 
minimum temperature for the growth of maize . — 


Degiee-hours 


Distucts 


Extreme northern 
Central northes^ 

Central. 

Central southern 
Extreme southern. 


57910 
60 860 
67 240 
72 800 
76 560 


From 1876 to 1915 for the State as a whole the average number of 
degree-hours was for the growing period of maize, 66 708 per year, with a 
maximum of 75 240 in 1901 and a minimum of 57 930 in 1882. In 1901, the 
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yield was 21 bushels per acre and in 1882 it was 24 bushels During the 
period o£ 40 years, in 21 years the number of degree-hours was above the 
average and the yield in gram averaged 30.4 bushels per acre, while in the 
other 19 years the number of degree-hours was below the average and the 
average yield 33 6 bushels. The better yields weie therefore obtained in 
the years when the number of degree-hours was slightly below the average 
The following table sums up the data regarding the yield in grain of 
maize, the number of degree-hours and the rainfall for July-August at the 
Agricultural Experiment Station of Uxbana : *— 


Degree-hours 

A\cia^e yield in grain 
per acre (bushels) 

Avuage lamfall July 
and August (inches) 

Over 70 000... 

Between 70 000 rnd 65 000 . 

Between 65 000 and 60 000 . . . 

Below 60000 . . . :. 

1 

21 O 

32 6 

3^5 

366 

3 30 

6 05 

6 S 7 

6 82 


These data, while they confirm the existence of correlation between the 
yield and the number of degree-hours, also indicate that there is a correla¬ 
tion between the latter and the rainfall, from which it may be deduced that 
lack of rainfall is the real cause preventing the crop from utilising the 
greater temperature possibilities. 

Erost. — The following Table indicates the average date of the last 
destructive frost in spring and that of the first autumn frost, also the aver¬ 
age number of days in the frostless season in the various districts into 
which Illinois has been divided : — 


Districts 

Last frost 
in spring 

First frost 
in autumn 

Duration ot the frost 
less season 

Extreme northern. 

May 4 

October 12 

161 days 

Central northern . « . . 

» 2 

» 15 

16G » 

Central . .. 

April 26 

» 16 

173 » 

Central southern . . . 

* 15 

» 20 

*88 » 

Extreme southern. . . . 

» 14 

» 24 

193 » 


164 - The Possibility of Poreeasting Summer Temperature and the Approximate 
Yield of Riee in the North Of Japan* — Okada, B., in The Bulletin of the Central Meteoro- 
logical Observatory of Japan, Vol, III, No. 1, pp. 19-33 1 pi Tokio, 1919. 

In the north of Japan the climatic factor which decides the yield of 
rice is the general summer temperature, especially during August. When 
the air keeps at a high temperature during thedatter mouth and when there 
are many hours of sunshine, the harvest is on the average a very good one. 

A cold month of August is followed by poor crops, as in 1902,1905, and 
1913, when a terrible shortage prevailed in the north of Japan. 

t If it were possible to have a very early forecast of the August tempera¬ 
ture, the information might be of use in connection with the harvest. 
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Some men of science talk of a close relation between hydrographic and 
meteorological phenomena on the eastern coast of north Japan, and they 
propose undertaking a series of systematic observations on sea tempera¬ 
tures for the purpose of deducing therefrom some indications as to the kind 
of summer to follow. Observations of such a nature, however, involve 
many difficulties 

A close correlation has also been discovered between the summer tem¬ 
peratures in Japan and the number of sun spots, but the problem of fore¬ 
casting sun spots long m advance is far from being solved In the absence 
of better data the author shows m his article the results of an attempt to 
apply statistical methods to the forecasting of summer temperatures, based 
on the fact that m the north of Japan temperature variations are related 
to barometric variations observed m March at the observatories of Zi- 
kawei (China) and Miyazaki (south-eastern coast of the island of Kiushiu), 
and during the period March to May at the observatories of Santiago (Chile) 
and Buenos Aires (Argentina). The annexed table shows the coefficients 
of correlation between the pressures in South America (March-May) and 
the August temperatures at 8 Japanese stations, in the course of 30 years' 
observations (1884-1913). 


Stations 

Corrected coefficient 

Probable eiror 

( Nemuro. . . .... 

Hokkaido. . ' Sapporo . . 

( Hakodate. 

0.496 

0 093 

0.629 

0.074 

0.571 

0.083 

/ Aomori . . . . . ... 

0.536 

0,088 

i Miyako ... - . 

0.462 

0.097 

Tdhoku. . . . < Isinomaki . . . * . 

0.627 

0.075 

• Akita . • m • . . 

0476 

0.095 

\ Niigata. 

0.538 

0.087 


Hence there exists a positive and strong correlation The higher 
the barometric pressure in March-May at Santiago and Buenos Aires in 
relation to the pressure of the preceding year, the higher the August tempera¬ 
ture will be in north Japan in comparison with the temperature of the 
preceding year. 

Between the barometric gradient Zikawei-Miyazaki (x) and the August 
temperature at Japanese stations there are the following correlation coeffi¬ 
cients . Nemuro 0.341, Sapporo o 402, Hakodate 0.402, Aomorio. 378 
Myako 0.3x2, Isinomaki 0.465, Akita 0.391, and Nijgata 0.424., Here 
also the parallelism between the two groups of values, barometric and 
thermic, is very evident: the greater the difference in barometric values 
between Zikawei and Miyazaki, the higher will the August temperature 
be in north Japan* 

(i) The difference between the pressure at Zikawei and that at Miyazaki* {Ed.) 

1 m 
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Given on one hand, the close relationship between the August tempera¬ 
tures and the rxcc yield and, on the other hand, the high degiee of correla¬ 
tion between the August temperatures in Japan and the baronietricc val¬ 
ues in March m South America and in March-May m China and south Japan 
(island of Kiushiu), it should thence be possible to estimate fauly roughly, 
from the end of spring, what the nee yield will be, after establishing the 
connection between the thermic values in August and the gram yield. 

A moment’s reflection will suffice to show how much more simple and 
natural it is to calculate directly the correlation coefficient between the yield 
of rice gram in north Japan and the barometric values at the above-men¬ 
tioned stations. 

In his calculations the author deals separately with the crop for the 
Hokkaido distnct (the Nemuro, Sapporo and Hakodate stations) and for 
the Tohoku distiict (Aomoii, Miyako, Isinomaki, Akita and Niigata). 

Hokkaido: the coefficient of correlation between the rice yield and 
the annua l variation of barometric pressure in South America for the month 
of March is equal to o 674 If, instead of South America, the barometric 
giadient of Zikawei-Miyazaki (for March) is taken, the coefficient is equal 
to o 581 

TohoKu • the values of the coefficient of correlation are 0.459 and o 431 
respectively. 

Hence the coefficients m both cases arc very high. It may be conclu¬ 
ded from this fact that in north Japan a poor rice crop in most instances 
is preceded by a very low barometric pressure over South America in the 
period March-May and by a very slight Zikawei-Miyazaki gradient (March). 

165 - Climate and Cotton Growing in the United States. — Swnb, o c and Baker, 

O E , in Monthly Weather Review, V ol XLVII, No 7, pp 487-489, xa figs. Washington, 

July 1919. 

Climate oe the cotton belt. — In this belt the variations in yield 
per acre and the density of the cotton acreage depend principally on soil 
conditions. On the other hand the outer boundaries of cotton production, 
both to south and noith, are determined almost entiiely by climatic factors. 
The cotton belt has an average summer temperature of 77 °F along the north¬ 
ern boundary In eastern Kentucky very little cotton is grown for 
household use m the mountains, although the summer temperature 
is only 74 0 F. In the southern portion of the cotton belt the summer 
temperature is 8o° to 85° F., and m the Imperial Valley of California it 
averages 95°F 

Along the northern margin of the belt the last killing frost occurs, on the 
average, about April 10,and the first killing frost m autumn about October 
25, so that the frostless season is about 200 days. In the southern portion 
of the belt the last killing frost in spring occurs about March xo, on the ave- 
age and the first killing frost in autumn about November 25, the frostless 
season being 260 days or more in length 

The average annual precipitation in the Cotton Felt ranges from 23 
inches in western Oklahoma and Texas to 55 inches in eastern North Caro- 
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lina and 60 inches m southern Mississippi, and it is always heavier in the 
Mississippi Valley States than 111 Texas or the South Atlantic States 

The snmmcriaiufall is somewhat greater than that of the other seasons, 
especially in the southern and eastern portion of the belt, reaching a maxi¬ 
mum of 30 inches in southern Mississippi and in eastern North and South 
Carolina, while 111 the Black Prairie of Texas the amount averages only 
8 inches. 

Autumn is the driest season of the year, practically all the important 
cotton regions receiving less than 10 inches of rain during the autumn 
months. 

Weather conditions favourable for cotton a mild spring with 
light but frequent showers , a moderately moist summer, warm both day 
and mght , a dry, cool and prolonged autumn. Too cool weather m the 
spring retards growth, and too much rain may induce the seed to rot rathei 
than to germinate or later cause the development of surface roots; to the 
sacrifice of the deeper roots, resulting in wilting and shedding of leaves 
and bolls during drought 

May and June particularly are critical months, when heavy rainfall, 
especially if accompanied by low temperatres, is very dettimental. 

Diought in the spring often kills the young shallow-rooted seedlings 

A wet summer promotes vegetative growth at the expense of boll pro¬ 
duction, while drought stunts the plants, causes early maturity and reduces 
the yield. 

The most unfavourable conditions for the crop are a cool and wet 
May and June, followed by a hot and dry July and August. 

The ideal rainfall is of the thundershower type with several days of 
bright, warm weather between rains Plenty of sunshine is especially 
important in June and early July when the plants are in bloom 

When the cotton matures and the bolls begin to open m the latter part 
of August, rainy weather is undesirable, as it retards maturity, interferes 
with jncking, and discolours or damages the exposed fibre. Moderate rain 
111 caily Sc pitniber, liowevei, favours the production of a large top crop of 
late matuiing bolls. The greater daily rage in te mperature m a dry autumn 
is also favourable to the maturing ciop as it checks vegetative growth and 
induces fruiting. Karly frost in autumn kills the top crop 011 the upper 
branches of the plant or causes the bolls to open prematurely, often 
seriously reducing the yield 

Dates of planting and picking. — Cotton planting generally begins 
in the .southern poition of the cotton belt about March 20, and progresses 
northward ; in the central poition planting begins during the first week m 
April, and in the noithern poition about April 20. It lasts usually 2 to 3 
weeks 

In extre me southern Texas chopping out begins m April, in the southern 
districts in May, and in the northern districts between June 20 and July 5. 

Cotton picking begins about August 10 in the south, m the last weeks 
of August in the centre and only about September 10 in the northern por¬ 
tion of the belt. 
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166 - The Influence of Pruning on the Resistance of Fruit Trees to Cold: Investiga- 
tions in the United States, — Whitten, J C, m Monthly Weather Review, 
Vol XI*VII, No 8, p. 570. Washington, August, 1919 

The general condition of a plant at a given time, the degree of maturity 
or quiescence, the quickness of growth, have all a more or less marked 
influence on the plant’s resistance to unfavourable surroundings. 

Investigations made at the Missouri Agricultural Station have shown 
that sap concentration is least (minimum sugar content) during the periods 
of rapid growth m spring and at the beginning of .summer* 

The supension 01 slowing of giowth brings about an ever-increasing 
concentration of sap, with a rise m reserve stores 

The earlier that growth stops in autumn, the greater will the concentra¬ 
tion of sap be and the greater will the quantity of reserve material be. 

On the other hand, as the degree of concentration increases, the freez¬ 
ing point becomes lower and thus the plant is able to stand lower tempera¬ 
tures than would be the ca?*e if the juices were weaker. 

For example, in a peach orchard, vigorous growth of branches contin¬ 
ued up to the first autumn frosts. The following spring the blooms were 
killed in a single night by a fall of temperature to — 2.78° C. 

In another orchard in the same district, growth stopped much earlier, 
while the leaves kept healthy and active until the first frosts 

The following spring the flowering buds were very resistant to frost. 
Pruning — With the old pruning methods, trees underwent every 
winter a very severe pruning which brought about a vigorous growth of 
shoots at the ends of the pruned branches. These shoots continued length¬ 
ening and producing leaves all summer, thus preventing the concentration 
of sap and the storage of reserve material. 

With the new pruning system, on the other hand, the main branches 
are untouched, they are only cleared every year by the removal of useless 
side branches, .so that growth stops early. 

These branches and their leaves, of slow growth, have compact tissues, 
evaporate and transpire very little and thus keep their sap concentrated* 
In addition, the leaves do not remove moisture from the fruit during dry 
seasons. 

By this pruning system not only is resistance to low temperatmes ob¬ 
tained, but also resistance to drought. 

167 - A New Acid and Alkaline Scale especially for Soils. — Wbbrry, e). t., in journal 
of the Washington Academy of Science, Vol. IX, No. xx, pp. 305-309. Washington, 1919, 

The author proposes a new scale for acid and alkaline reactions, introdu¬ 
cing the idea of specific acidity and specific alkalinity , the unit of which in¬ 
stead of being the gramme-equivalent per litre is the number of gramme- 
equivalents of each ion (hydrogen or hydroxyl) present m distilled water at 
the usual temperature These values would represent the respective chemi¬ 
cal potentials and according to a suggestion of Adams are indicated by 
the letter X, the initial of the Greek word meaning " chemical ”, 

In this scale the values for the hydrogen ion represented by X m , are 
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such that neutrality is shown by X H — O, and arc obtained by subtracting 
the exponent P n from the value 7 (1) 

The annexed table gives a summary of the values corresponding to 
the most probable reactions m the soil. 


Scale of Soil Reactions. 



In the relations between acids and plants there may be noted, with 
regard to reactions thus designated, certain more or less well defined types: 
peat infra-acquatic, super acid, with a characteristic flora, oxylophyte or 
acidophil, .supra acquatic peat, mediacid, also with a oxylophyte flora, 
ordinary forest and subacid field soils ; limy soils, subalkaline , alkaline 
lands, medialkaline and superalkaline. 

One of the advantages of the proposed scale would be the facility for 
making comparisons and it may be applied to all determinations hitherto 
expressed with the SSrbsnrn exponent (P H ). 

168 - Changes In Composition of the Soil and of the Water Extract of the Soil 
Following Addition Of Manure. — Hibbard P I y . (University of California), m Soil 
Science, Vol. VXI, No. 4, pp. 259-272. 3 Figs Bibbogr. of 14 works Baltimore, 1919. 

Fresh manure was mixed with loamy soils in the proportion of 1, 2 and 
5 %, the mixtures were kept at optimum moisture point and analysed, dur¬ 
ing the year, from time to time. 

It was found that carbon dioxide m the soil atmosphere was increased 
in proportion to the manure added, but, in the year's trial, the carbon 

(1) See R., 3?eb., No. 159 {Ed.). 
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decreased, while the nitrogen remained constant Water-soluble matter 
at first decreased, as compared uith untreated sod, then incieased but 
without ever equalling the sum of that in the soil plus that in the added 
manure Nitrate quickly disappeared, and later reappeared and increased 
m proportion to the manure used 

The above, m short, is a confirmation of the tact that fiesli manure 
should not be added to a soil just previous to 01 during the tune a crop is 
growing It should be remembered, however, that these experiments were 
made with glass jars. 

169 — The Influence of Heated Soils on Seed Germination and Plant Growth. — 

Johnson, J (Department of Horticulture, Wisconsin A^ticuUtual Kxpcnment sStation) 
in Soil Sctenco , Vol VII, No 1, pp 1-87, 9 pi, biblioqiapbv of 79 publications Bal- 
tnnoie, 1919 

The method of stei lining soils by 1 lie action of heat is moie and more 
appreciated the phenomena met with in this method of treatment are 
complex and form the subject of an extensive scientific literature 

Besides the phenomena which have been noted 111 the soil itself, the 
author deals with the changes -which take place in heated soil, lie legards 
them fioni the standpoint of their effect on seed germination and on plant 
growth and he endeavours to draw from them conclusions on the subject as 
to the probable natures of these changes It appears from observations made 
that, generally, when heated to ioo°-ii5° C., all soils retard both seed 
germination and plant growth, but this retardation is followed by 
increased vigour of growth; the degree of these actious varies according 
to the soil, seed, and plants used and the conditions under which the 
experiments are carried out. In a series of trials made with 7 diffeient 
soils heated to temperatures varying from 115 0 to 500° C. and using various 
seeds and plants, a general and gradual toxic effect was noticed on germina¬ 
tion and first stages of the growth of the plants ; the toxicity reached its 
maximum in soil heated to 250° C., then decreased at higher temperatures 
and became practically nil at 35o°C. or above. At ajiy rate, the soils cease 
to be toxic after a time and do so sooner when the intensity of toxicity is 
less , on the other hand, the final beneficial action of heating is givater 
when the toxicity is more intense at the commencement of growth. 

The toxic action caused by heating soils and the subsequent beneficial 
action that results, vary in a marked manner according to the nature of 
the soils, these differences appear to be correlated with the balance of all 
the various factors which affect the soil tested 

Seed of different plants also vary in a marked manner in their resist¬ 
ance to the toxic action of heated soils, which depends largely on the family 
to which they belong —the Gramincge and the Cucurbitaceae are usually 
resistant, while the Legummosse and the Solanacese are more sensitive. 
However, seeds classed as sensitive may show accelerated germination in 
soils which do not become highly toxic or which have been only slightly 
heated. Like the seeds, the plants themselves differ much in their sensi¬ 
tiveness to the toxic action of heated soils although there may not always 
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be parallelism with the influence of toxicity on germination even in the 
same species 

In certain heated soils the giowth of fungi, especially those of the genus 
Pyi onema is similar, as regards toxicity to germination and plant growth, 
to that of higher plant species , fungi, and apparently, bacteria glow very 
well in soil previously heated to 250 0 C , that is to say, in soils most toxic 
to seeds and plants. The ammonia content and the concentration of the 
soil solution of a soil heated to various temperatuies are highest at about 
250° C., and they diminish gradually with an increase or decrease in the 
temperature of heating, both are correlated with the initial toxic action, 
caused by heating the soils, on germination and early growth, with the 
later beneficial action which follows, and with the growth of lower micro-or¬ 
ganisms in the soil This correlation is only true for a given soil and not 
for all soils The absorptive capacity of a soil appears to have an influence 
on its toxicity, for it has been noticed that the toxicity to germination of 
water extracts of various heated soils is more directly proportional to the 
ammonia content. The author considers that the toxic action m heated 
soils is mainly due to the ammonia produced during the heating from am¬ 
monium carbonate which, iii normal conditions, would be gradually decom¬ 
posed ; as a matter of fact the addition of ammonia in varying amounts to 
a soil produces effects on germination and plant growth m many respects 
similar to those caused by heating Similar effects of high toxicity on the 
germination of certain seeds can be obtained with heated soils or their 
extracts and equally with certain strengths of ammonia, and these effects 
cannot be reproduced except with ammonia or ammoniacal salts 

At any rate, the toxic substance produced by heating the soil is recov¬ 
ered or transformed into non-toxic compounds in soils kept under normal 
conditions of cultivation, and this is caused by the activity of the ordinary 
soil flora; however, this flora may, at least apparently increase the ammonia 
present, which, according to the author, is not, however, found in the tree 
state but m the form of transition compounds which aie decomposed in 
the analytic processes. 

The temperature at which the soil is kept after heating has great im¬ 
portance so far as the permanence of toxicity and the commencement of 
beneficial action are concerned, the toxic action being more persistant and 
destructive below 25 0 C, 

It should be noted that all the above mentioned conclusions apply 
particularly to soils heated to high temperatures and in a dry state, but the 
author believes that there are no fundamental differences between soils 
partly sterilised by steam and soils heated to higher temperatures and 
reinoculated with normal soil flora. 

It should not be overlooked that the destructive action noted, should 
not diminish the value of sterilising the soil by heating both for research 
and practical purposes; it is even a treatment to be recommended (especi¬ 
ally steam sterilisation) whenever it is necessary to eliminate certain 
organisms from the soil; but in that case a slight retardation m growth 
must be expected (which will always be followed by benefit) and in these 
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special cases (relating to both the soil or plants or in certain environment,s) 
marked changes in the normal course of growth are to he reckoned with. 

170 - Progress of Irrigation in India, Egypt and the Sudan. — 1 s tatmuit Fiinlniin; 
the Moral and Material Pio'rcsi and Condition of India during the viar i<jr7-18, No CIV, 
pp 1(1-147 London 1919 —II JirilKli Indio, I'ropio- of Initiation Tin Board of'hade 
Journal, Vol VIII. No 1192, p 419 London, 1919 — Jir Report on the Progress of Agri¬ 
culture in India for 1917-1R, pp 107-m. Calcutta, 1919 — IV Cunningham, It, 11110,1- 
tiou in Egypt and the Sudan Nature Vol CIV,No 2001?,p 67 London, 1919. 

I, II, III. Irrigation m India — Two-tlmds of the population of India 
live by agriculture, and one of the most important conditions of the growth 
of agriculture is the irrigation system There are four methods by which 
irrigation is carried out m India, The first is by placing some form of 
barrage across a river which flows throughout the year and diverting the 
water by means of a canal to the country to be irrigated. It is on this prin¬ 
ciple that the great perennial canals of northern India aie constructed. 
The second method is by leading canals direct from rivers without the use 
of barrages These canals obtain no water until the river readies a certain 
height. They are known as inundation canals, and constitute the major¬ 
ity of the canals in Sind and many of those m the south-west of the Pun¬ 
jab. The third method is by building a dam across a valley and storing 
the rainfall water during the monsoon, the water so held being distributed 
to the neighbouring lands by means of canals. The reservoirs thus formed 
vary m size from the tiny village tank to the monumental works in the 
western Ghauts, with masonry dams up to 270 ft. in height. The fourth 
method is by lifting water from wells, either by indigenous and primitive 
methods such as the leathern bag drawn by bullocks and the Persian 
wheel, or by means of power-dnven pumps. 

For finandal purposes, Government irrigation works are classified as 
productive, protective, or minor works The capital outlay on wotks of all 
three classes to the end of the year 1917-18 amounted to about £ 50 000 000 
and it is significant that over three-fourths of this amount was expended 
on productive works These are works which are expected to pay all 
charges, including interest, within ten years of completion, and it speaks 
well for the effidency of their construction and management that in 1917-18 
the receipts, including land revenue due to litigation, not only met all ex¬ 
penses, including interest, but yielded a net profit of £ 2 000 000. There 
are now over 66 000 miles of main and branch canals and distributaries, 
from which an area of nearly 26 000 000 acres is irrigated. 

An estimate has been made that the value o£ the crops irrigated by 
Government works in a single year exceeds by more than 25 per cent, the 
total capital outlay on such works. It would be difficult to frame in a 
single sentence a more striking illustration of the benefits of irrigation in 
India. 

Several new irrigation schemes which have been under investigation 
are of the first magnitude. There is the Sukkar barrage project in Sind, 
which provides at an estimated cost of nearly £7500000 a weir across 
the Indus, with two large canals taking off from the right and left banks of 
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tlie river to supply water for the perennial irrigation o± areas now depend¬ 
ent on inundation canals Another extensive project is that of the Sind- 
Sagar-1 Joab canal m the Punjab, winch comprises a barrage on the Indus 
nver, with an extensive canal system providing for the migation of some 
200 ouo acres at a cost of neaily £6 ooo ooo Also m the Punjab, on the 
Sutlej, is the site of the Bliakra Dam, estimated to cost £7 ooo ooo and 
designed to store water to a height of 360 ft above the nver bed About 
1 400 ooo acres will be irrigated and thfe dam, if built as now designed, 
will be higher than any in existence In Madras, the Cauvery (Metur) reser¬ 
voir project contemplates a dam, a canal seventy-eight miles long, and a 
connected tributary system, costing altogether between £ 2 ooo ooo and 
£ 3 ooo ooo It is estimated that over 370 ooo acres of land will be brought 
under irrigation and that provision will be made for the complete control 
of the present fluctuating supplies of the Cauvery delta system. In Oudh, 
a canal is proposed which will, if constructed, rank among the largest 
irrigation works in the world. The net capital outlay is estimated at 
about £ 5 750 ooo and the gross area commanded by the works will be 
ovel 8 ooo ooo acres though only 2 ooo ooo acres will be irrigated 
annually Larger still is a scheme for irrigating more than 3 ooo ooo acres 
in the Sutlej valley. 

Altogether theie are thirty-four major works either under construc¬ 
tion, awaiting sanction or m course of investigation in India If these works 
are all undertaken they will extend the benefits of irrigation to an addi¬ 
tional area of about 11 ooo ooo acres a year at an estimated cost 
of £32 ooo ooo and should produce a net revenue of nearly £2 5000 ooo. 

The Review of Irrigation in British India during 1917-18, recently 
published by the Public Works Department of the Government of India, 
shows that during the year the total area irrigated by all classes of works 
amounted to nearly 26 ooo ooo acres. Towards this area, productive works 
contributed 16 922 ooo acres (in the Punjab 7 500 ooo acres, Madras Pre¬ 
sidency 3 500 000 acres, United Provinces 2 871 ooo acres, and Sind 
I 364 ooo acres). The total capital outlay of the year on productive irri¬ 
gation woiks amounted to nearly ^7 8 / 4 crores of rupees. The gross revenue 
reached 701 s /j, lakhs of rupees, and working expenses nearly 216 3 / a lakhs. 
The net revenue, at a little over 485 lakhs, represents a return of 8.40 % 
on the total capital outlay. The total areas irrigated by thirty-six 
protective works in operation amounted to 497 ooo acres The net 
revenue was only a little over one lakh, equivalent to 0.10 % on 
the total outlay. This low return is partly due to expenditure on works 
under construction which are not yet earning. Many useful and important 
works of this nature are under construction in Bombay, the United 
Provinces and the Central Provinces, while in the last-named province 
seven tank schemes (aggregating over 40 lakhs) are in progress. The 
area irrigated by minor works was 8 477 ooo acres. The total capital 
outlay was 448 lakhs and the net revenue amounted to Rs 35, 39,000 

Finally, there are at least 3 ooo ooo wells in India from which water 
is lifted for irrigation and the number of men and cattle employed on this 

£*»•! 
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work is veiy large. The question of pumping water from wells, as well 
from river channels and watercomt.es, is a very important one to India, 
subject as it is to extensive and serious failures of the lains. There aic 
large areas of land which border on rivers retaining an ample supply of 
water throughout the hottest weather and such land can he effectually 
protected from drought by the installation of pumping machinery. The 
Indian Irrigation Commission of 1901-03 reported that the area under 
well inmgation was not less than *l6 000 000 acres. 

IV Irrigation in Egypt and the Sudan — The schemes of Nile ir¬ 
rigation at present in hand include three separate projects relating to dif¬ 
ferent sections of the river There is a scheme tor the development of the 
Gezirah plain of the Sudan on the Blue Nile, just south of Khartoum , 
another for the benefit of Egypt proper by utilising the flood-waters of 
the White Nile ; and a third scheme of drainage improvement of the del¬ 
taic region included m the provinces of Gharbieh and Beheira, lying below 
Cairo ' 

The Blue Nile scheme consists of a dam at Makwar, about five miles 
south of Sennar and 175 miles south of Khartoum, with a canal, some 
forty miles m length, leading from just above the dam to the district to be 
irrigated, which is a remarkably level and treeless plain some 300 000 
feddans m extent (1 feddan = 1,04 acre) The cotton, which it is capable 
of producing, will be raised as a winter crop, absorbing the river winter sup¬ 
ply without interfering with the summer discharge The dam will be a work 
of some magnitude, withstanding, when completed a head of 40 ft. of water, 
and capable of coping with a discharge of some 1 250 000 gallons per second 
in a river subject to sudden and extreme fluctuations 

The White Nile scheme is, fundamentally, a development of the Aswan 
undertaking, which has now reached the limit of its effective utility. In 
1916, the demands of the area under cultivation exceeded the available 
supply. It is, accordingly, proposed to construct an auxiliary reservoir 
•lam at Gebel-el-Auli, or Gebel Aoli, on the White Nile, capable of impound¬ 
ing an adequate summer supply supply of water for Egypt, and at the same 
time reducing the excessive flood-waters of the main Nile. This scheme 
has been the subject of certain criticisms by Sir William Wielcocks. 

A subsidiary work is the formation of a channel from the Blue Nile 
above Sennar, so that the superfluous water from that reservoir may be 
conveyed to the Gebel-el-Auk reservoir. The Gebel-el-Auli dam wall have 
a pressure-head of 23 ft 

The increased water supply to Tower Egypt, due to the Aswan reser¬ 
voir, has severely taxed the drainage channels of the provinces of Gharbieh 
and Beheira, forming the alluvial plain between Cairo and the sea. It is 
necessary to find some measure of relief, and a solution Of the problem is 
sought in the construction of large pumping installations on the borders 
of Take Mareotis and Take Borollos. 
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171 - Utilising the Waterfalls of the Irian, in Indo-China, for the Industrial and 
Agricultural Development of the Colony. — Mumu»c d^ Cuionus, BuiUm dc 
VA^encc Gcmiali dcs Colonics (formeily Bullchn dc r<>fj ice Colonial), Year ClI, No 142, 
p 591 ITuis-Melun, Oct, 1:919 

The famous falls ot the Irian are destined to furnish great hydraulic 
power hitlieito neglected in Iiulo-China and are capable of giving new 
impetus to the industrial and agricultural development of the count 15V 
A valuation of this wealth in “ white coal ” has been ordered by the 
Governor General, who has decided to lend his patronage to a company 
now being formed fm its exploitation. 

172 - Irrigation of Olive-trees in Tunis. — See No 206 m tins Review 

173 - The “ Sortume”. — Tarciiexti, A , and Tournon, A , ill II Giwnule di Risicoltuia , 
Year IX, No 8 , pp 133-12 5 Veicelli, August, 20 1919* 

“Sortume “ (iiom sorgcrc = to gnsli up, break out) is the name given 
by the farmers of Piedmont and Tombardy to the unfavourable circum¬ 
stances (peculiar to the irrigated alluvial district and due precisely to 
the welling up or rise of water from the lower strata to the surface of the 
soil) which give the land an excess of moisture, and consequently of aci¬ 
dity which is constant and cannot be diminished by means of ordinary cul¬ 
tivation The “ sortumc “ gives use to a kind of seeping which makes the 
soil dark and shiny, and m the worst cases gives it a sort of characteristic 
lrndescent viscosity which makes cultivation, and especially plough¬ 
ing, exceedingly difficult Flooding the land does not prevent the form¬ 
ation of the “ sortume ", which, when it appeals in rice fields, assumes an 
exceptionally impoitant and serious aspect This hydraulic phenomenon 
happens ovei areas varying from a few ares to several hectares The 
usual methods adopted to try and combat it are — deep ploughing, 
a close network of drainage trenches, the application of quicklime, heavy 
green manuring ; etc , but all these are merely palliatives and do not 
affect the causes of the phenomenon 

In places affected by the “ sortume ” the vegetation, though flourish¬ 
ing at the beginning \>f the agricultural season, comes to a halt, wilts 
and vsometxmes dies oik The fact that plants -whose roots require water 
are also damaged by the “ soitume ” shows that the wilting is not due to 
the water which moistens the roots but to the quality of this water. The 
latter is, in fact, cold and unacrated, so that it cannot support root res¬ 
piration* The want of oxygen helps the formation of acidity in the soil. 

In places wheie the '‘sortume ” appears, the water rises under pres¬ 
sure from below, the causes of wliich, varying according to the case, are 
under investigation by the authors 

In alluvial soils, the “ sortume “ is often a consequence of communi¬ 
cating chambers, in which case the remedy lies in purely hydraulic mea¬ 
sures, namely in cutting the closed seam in which the water circulates 
It not unfrequently happens, however, that the “ sortume ” appeals 
in regions far from rivers and torrents and keeps on after the ground and 
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canals round about are dried up, even within a radius of several kilometres. 
Some writers conclude from this fact that the " sortume ” may aiise from 
the inexhaustible underground streams, which are common m alluvial 
♦ districts. But as the “ sortume ” appears almost exclusively during the 
irrigation periods, and as it disappears at the tunes when the canals are 
generally dry, this shows that, as a rule, these natural underground streams 
are not the cause, but small veins very near the surface, fed by the canals 
or by the surrounding submerged ground. Again, in places where under¬ 
ground streams are abundant the “ sortume ” phenomena are much more 
m evidence and form real springs which it is easy to tap and diain off. 
Usually these points where water rises are to be found at the foot of earth 
terraces, and m most cases the presence of peat is typical of them. 

It must be allowed that the “sortume ” wells up under pressure when 
the zone of earth causing the pressure lies much higher than the zone in 
which the “ sortume ” takes place, but this no longer holds good when 
the higher ground is only a few decimetres above and the distance very 
great. In the latter case, it is much more likely that the phenomenon is 
due to capillary action raising masses of water which lie at a constant level 
in the subsoil. Here the quantity of water rising increases with the po¬ 
rosity of the soil, but the height to which it reaches (viz. the capillary 
raising force) is inversely proportional to the porosity. Therefore, on digg¬ 
ing several holes of different depths in soil where the “ sortume ” appear, 
if the latter is caused by pressure, water will collect in a short time at the 
bottom of all the holes and will stand at the same level in each, or, if the 
holes are very far apart, at only slightly different levels (these differences 
may serve to indicate the direction of the subteiranean current, and con¬ 
sequently act as a guide to find the source of the permanent mass of water). 
If, on the other hand, after a certain time, the bottom remains simply 
damp as at the surface of the soil, or if water collects only in the deepest 
holes and in these reaches the same level, it is almost certain that the 
“ sortume ” is due to capillary action and that the water level in the 
deepest holes coiresponds to that of the water causing the phenomenon. 

Remedies. — When the “ sortume ’’ is produced by the pressure 
of water near-by, it can be located as either more intense on the boundary 
of the field (in this case it appears by direct infiltration) or confined to the 
points of strongest pressure (in this case the water is brought by u sub¬ 
terranean channel in the form of a syphon. In the former instance the “ sor¬ 
tume ” may be got rid of by digging a single deep drainage channel along 
the edges of the field ; in the second instance the flooded or muddy parts 
must be connected to the drainage channel by means of trenches, cement 
piping or underground drains, or else the soil level must be raised by bring¬ 
ing earth to the place. 

When the “ sortume ” is caused by capillary absorption, much 
deeper ploughing than usual must be resorted to, or at least very deep 
subsoiling. It would be of still greater value if the deep ploughing were 
accompanied by very heavy green manuring or by a previous dressing 
of sand (preferably of a loamy type), which immediately neutralises 

[«*J 
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the acidity of the soil and in addition peimanently increases the porosity, 
especially in the lower layers, thus foiming the most effective Lamer against 
capillary action 

174 - A Review of the Literature on Tillage. — Sdwell, m. C (Agronomy Depaitmenti 
Kansas Agricultural Bxpeimienl Station, Manhattan), in Journal of the Amencan Society 
of Agronomy, V ol II, No 7, pp 269-209, bibliogiaphy of 70 publications Lancaster, 
Pa., 1919. 

The heaviest expense in producing cereal and annual forage crops is 
on account of tillage . -— ploughing and cultivation The depth and fre¬ 
quency of ploughing, the number of weedings have a material influence on 
on the cost of production of a crop. The prevailing opinions on the sub¬ 
ject are, however, so conflicting that a review of the literature relating to 
it is most opportune. After recalling to mind the forerunners (Tull, 
Priestley) , then the classic agriculturists of the 19th centuiy, and lastly 
modern authors, the author points out that the prevailing theories 
regarding deep and frequent ploughing are not founded on experimental 
data and he formulates the following conclusions — 

(1) Ploughing deeper than 7 inches does not generally cause an in¬ 
creased yield. 

(2) Shallow ploughing may produce as great yields as deeper 
ploughing, but the depth less than 7 inches which is best for economic 
production has not been determined. 

(3) There are not sufficient data to determine the expediency of 
frequent ploughing, but it appears that a suitable rotation of crops enables 
the number of ploughings to be decreased 

(4) Cultivation may be necessary only to extirpate weeds or to put the 
soil into condition for absorbing rainfall; it is therefore, practical, except 
in very heavy soils, to reduce the amount of cultivation where it is intended 
primarily to maintain a soil mulch. 

(5) Many soils have naturally sufficient aeration, without cultiva¬ 
tion, to insure optimum bacterial and chemical activity. 

175 - Lime Requirements in the Soil Determined Chemically and Physiologically. — 

IIartwAll, B, Pember F R. aad Howard, L P. (Agricultural Experiment 
Station of the Rhode Island State College), in Soil Science, Vol. VII, No 4, pp. 279- 
282. Baltimore, 1919. 

Experiments made with lettuce and beet (lime-loving plants) in 
pots containing a normal soil which had received a copious application 
of nitrogen, phosphoric add and potash, plus varying amounts of slaked 
lime. I/iming caused an increase m the yield, but after the maximum crop 
was reached, further liming did not further increase growth, although the 
lime requirement of the soil was chemically still considerable. The addi¬ 
tion of superphosphate to unlimed pots caused an increased growth in 
lettuce in spite of a markedly increased lime requirement in the soil as 
determined by chemical examination. This tends to show that the 
elimination of the effects of alumina in add soils is of greater importance 
than the neutralisation of the aridity. 
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176 - The Comparative Value of Various Forms of Agricultural Limestone. — 

Stewart, h and Wyatt, F A (Illinois Agricultural Experiment Station) m Soil 

Science , Vol VII, No 4, pp. 273-278. Baltimore, 1919 

The beneficial effect of liming and specially the great value of ground 
limestone on acid soils has been fully realised in the United State*s, only 
within the last few yeans There are some questions, however, regarding 
the use of limestone which remain to be settled: - 

(a) Can dolomitic limestone be used successfully on acid soils and 
what is its value compared with limestone containing a high percentage 
of lime ** 

(b) What is the comparative value of finely ground limestone and 
coarse limestone which is cheaper ? 

(c) What is the duration of the action of vatious kinds of lime ap¬ 
plied to soils ? 

(d) What effect has the application of limestone on the surface 
upon the acidity of the subsoil ? 

(e) What is the annual loss of lime from the soil and what are the 
factors in such loss 7 

The authors* experiments, made on acid soils, have enabled them 
to prove that, after the initial acidity has been neutralised, an appli¬ 
cation of x ton per acre of limestone is sufficient to keep the soil alkaline 
for 4 years and that dolomitic limestone is equally effective There is no 
difference in the effect of finely ground and coarsely ground limestone ; 
the latter is even better retained by the soil, limestone applied on the 
surface penetrates slowly and, after many years, reaches a depth of 6 to 
20 inches but never gets down to the subsoil. The annual loss of lime from 
the surface layer 20 inches deep varied from 542 lb. to 760 lb. per acre. 
Among the causes of loss, other than the state of the limestone applied 
as has been indicated above, are the amount of limestone and its nature. 
There always remains some lime in the soil which does not act on the 
acidity, so that the loss of lime may be less than is indicated by acidity 
determinations. 

177 - The Action of some Common Fertilisers and Manures, — greaves, j. it and 

Carter, E G. (Utah Agricultural Experiment Station), in Soil Science, Vol. VII, 

No. 2, pp. xsi-xfia, 2 fig., bibliography of 165 publications, Baltimore, 1919. 

After a full account of the works hitherto published in scientific 
literature on the various soil amendments and stimulants, the authors 
report some laboratory experiments on the action of various salts on 
the nitrogen and phosphorus of the soil in their various forms. 

It stands confirmed that the sulphates of magnesium and calcium, 
the chlorides of sodium, potassium, magnesium and calcium, the nitrates 
of potassium, calcium and magnesium, also the salts of manganese and 
iron generally, can be efficient stimulants of soil fertility. 

The stimulating action would be due, in certain cases, to an increase 
of available phosphorus, in the soil and in others to an increase in nitric 
nitrogen, increases caused by the action of the salts in question and suffi¬ 
cient to explain the additional yield corresponding to their application. 
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A remarkable increase is that of nitric nitrogen, wbicb, in the case of sul¬ 
phate of calcium, may be as much as 97 %. The increase of available phos¬ 
phorus, either m the form of soluble phosphoric acid or in the form of 
organic phosphorus, was noted m all cases but two • namely with nitrate of 
manganese and with carbonate of magnesium. The m aximum increase 
in soluble phosphoric add was caused with nitrate of magnesium 
(15.5 %) the increase in organic phosphorus was greatest with carbonate 
of manganese (62 6 %). 

While sulphate of calcium is the strongest stimulant for rendering 
more nitrogen available, carbonate of manganese acts similarly for phos¬ 
phorus in the combined increase of its two forms (soluble phosphoric add 
and organic phosphorus). 

178 - Ammonia Fixation by Gypsum. — beak, f e. and workman, a. c. (Department of 
Agricultural Chemistry and Soils, The Ohio State University), m Soil Science, Vol. VII, 
No. 4, pp. 283-291, figs. 1, bibliography of 21 publications Baltimore, 1919. 

It has been found that the addition of gypsum to manure prevents 
the volatilisation of ammonia To verify the truth of this the authors 
have made laboratory experiments in which they used, instead of manure, 
filter paper pulped fine and dried; this was intimately mixed with pure 
sulphate of caldum and a solution of carbonate of ammonium was poured 
over the compacted material so as to bring the water content of the mixture 
to 75 %; the proportions of the ingredients were calculated so as to re¬ 
present 300 pounds of gypsum, in the form of sulphate of caldum, and 19.29 
pounds of nitrogen per ton of material. The bottles containing the mix¬ 
ture were heated to temperatures ranging between 200-85° C , and a cur¬ 
rent of moist air, freed from which carbonic acid and ammonia, was passed 
through the mixture into absorbtion bottles containing standard add 
solutions; the experiment lasted for 95 days, the aspirations were of 10 
minute periods and were made from time to time at intervals ranging from 
4 times in 9 days to 10 times in 5 days. 

The nitrogen loss at the end of the experiment was 11.84% of the 
amount applied, while in the case of the experiment without gypsum 
made simultaneously, the nitrogen loss was 58.29 %. At higher tempe¬ 
ratures, above 30° C., nitrogen was lost in a greater proportion and 
consequently less was retained by the gypsum. Under the conditions 
in which the experiment was carried out the reaction would be an ordinary 
double decomposition between the sulphate of caldum and the carbonate 
of ammonium, a reversible reaction if moisture was decreased; in. manure 
there are naturally more reactions, chiefly subsequent. 

To sum up, the treatment of manure with gypsum in the proportion 
of 300 pounds of sulphate of caldum per ton of manure would effect a 
satisfactory ammonia fixation when there is enough water to soak the gyp¬ 
sum ; whether that ammonia would remain fixed subsequently and whe¬ 
ther the addition of gypsum to manure is economical, are questions which 
are not answered by the authors’ experiments. 


[m-ifs] 
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179 - The Fertiliser Situation in Scandinavia (Sweden, Norway and Denmark) (1) 

— Sebelin, J „ m Nordisk J o> dbru^s for skint, No, 3, pp. 10.1-126. Copenhagen, 1919 

In the uiliele anafysed, the question as to the chemical fertilisers 
requited in agriculture in Scandinavia is dealt with fiom 3 points 
of view — 

1) The quantities of potash, mitogen and phosphone add ie- 
moved from tlie soil by ciops 

2) The quantities of potash, nitrogen and phosphoric acid letmned 
to the soil as manuie or excrement , 

3) The requirements in chemical fertilisers, studied also 111 1 elation 
to local production and importation 

Denmark. — For this country the author uses the data of the Cen¬ 
tral Bureau of Statistics to calculate the average yield for the period iqocp 
1913 For a better understanding of the data collected in Table I,, it 
may be mentioned that the aerial parts of the potato, roots, sugar beet 
and chicory plants is calculated at 3 / s , and V 5 , respectively, of the 
yield m tubers or roots. 


Table I -- Quantities (in metric tons) 0/ nitrogen, phosphoric acid 
and potash tc moved from the sod by the crops in Denmark . 




P a collages of 

Total quantities 
contained in the ciops 


Total 










Plios- 



Plios- 



ciops 

Nitrogen 

phone 

Potash 

Nitrogen 

photic 

Potash 




acid 

: 


acid 


Wheat . . ... 

x \y 700 

2.00 

080 

0 50 

s 954 0 

x xSr 6 

73 S.c 

Rye . 

448 300 

1 90 

0,85 

0 06 

S 5x70 

3 810 it 

29588 

Barley . . . 

543 000 

^ 53 

0 80 

0 70 

8 3079 

: 4 344 *Q 

3 8ot,o 

Oats , 

Cereals and legumes lm^wd 

774 7oo 

1 7o 

0 70 

0 50 

13 169 9 

5 432-9 

3 873.3 

362 QOO 

x.6o 

075 

0 60 

5 80& l 

2 721.7 

2 X 7/.5 

Buck wcat . , 

a 400 

— 


—• 

569 

35 9 

15 2 

Legumes (»ecds) . . , 

8 700 

360 

1,00 1 

1.25 

— 

87,0 

108.7 

Autumn cetcai straw . . 

I OQO OOO 

0 60 

0 64 

0 95 

6 540.0 

2 O 

xo 355.0 

Spring » » 

2 420 OOO 

0,80 

0 18 

J 

XO 4O0 0 

4 i*>6o 

3X 460,0 

Legume stiaw ... 

20 OOO 

1.40 

0 30 

0 60 

— 

60.0 

X 20 0 

Potatoes (tubas) . . 

841 400 

0,30 

0 12 

0 60 

2 524 6 

r 009a 

5 048.4 

Potatoes (leaves be stalks) 

xo*> X 75 

0 30 

0.15 

045 


T 57 H 

4734 

Mangels . ..... 

Mangel leaves ..... 

12 004 900 

0 t8 

o.xx 

O35 

21 6088 

13 20 s 5 

4 2 0 X 7*1 

4 001 633 

0 30 

0 0<? 

038 

12 004 9 


xo 004.x 

Sugar Lett and chicory. . 

809 000 

0 18 

0 08 

0 23 

X 4562; 

6472 

x 860.7 

Aerial parts of do ..... 

i6x Sop 

0 32 

0 xo 

04& 

560.3 

Uij 8 

647.2 

Hay . . .... 

1 xooooo 

1.70 

0 50 

x.8o 

93300 

5 500 0 

xy 8oo,o 

Green fodder ) food umts. . . 

1 500 000 

— 

—. 

— 

— 

— 


calculated as f hay. 

3750000 

1 56 

0 fix 

*95 

58 300 0 

22 700 0 

73 * 35*0 

Totah for st 5812*6 hectares of arable land , in m< tons 



m 089.0 

n 6is.o 

*08 5834 

Totals per hectare of arable land , in kg, , . 

_ * * 

. . . . 

. . . . 

66 .1' 

m.v 

80 .T 


(x) See: International Institute of Agriculture, Production and Consumption of 
Chemical Fertilisers m the Worlds 2nd ed. Rome, 1914 ; Inter national Movement of Ch&micql 
Manures; R, 1918, No 962. {Ed) 







MANURES AND MANURING if 

Tabi,G II - Quantities (in metric ions) of mhogen, phosphoric acid 
and potash removed from the soil by the ciops in Nor,, ay 


Peiccntages oi Total quantities 

contained m the crops 

Total - — 

Phos- Phos- 

ciops Nitrogen phone Potash Nitiogeu phoric Potash 
acid acid 


Wheat 

Rye . ... 

Barley .... 

Oats . . 

Cereals and legumes (mixed) . 
legumes (seeds). . , 

Autumn cetcal sli aw 
Spring » » 

legume straw 

potatoes (tubus) . . , 

potatoes (leaves & stalks) . 
Hay . . . • 

Green foddei calculated as dry 
matter . , 

Other held and kiLclicn-gatden 
plants . . . 


Totals for 750740 hectare of arable land , tn m tons 
Totals per hectare of arable land , tn 7cg. . ... 


II 7 T 3 0 

2 00 

0 80 

0,50 

30 250 5 

190 ! 

0 83 

0 60 

87 543 0 

1 53 1 

0 80 

O 70 

257 ° 9 i 0 

1 70 

0 70 

O 50 

12 7 n 0 

1 60 

o 75 

O 60 

7 439 0 

3 60 

1 00 

I 25 

75 637 0 

0 60 

l 0 24 1 

0 95 

7 147 7 oo 0 

0 80 

1 018 

1 x 30 

17 260 0 

1 40 

, 0 30 

j 0 60 

10814 7oo 0 

0 30 

0 12 

i 0 60 

135184 0 

0 30 

0 xs 

045 

14 580 070 0 

1 7 o 

0 50 

! 180 

47011 0 

x.56 

0 61 

195 

18 S42 0 

100 

bo 

X25 


32444] 12978 64S88 

40*) 5 202 S 6083 

X238H5 72900 262452 

374 7 292 3 934 3 

x 8S4 o 1 507 8 2 261,0 

31193.7 15130.3 48058.3 
41.6 30 . 6 1 65.3 


Norway. — Foi tills country the (lata of 1917 are used In order to 
understand better the figures in Table III it should be remembered that: — 
1) the straw of autumn cereals is calculated by multiplying the grain 

crop of wheat and rye by and respectively , 2) the straw of spring 

cereals is calculated m the proportion straw : gram = 2:1. 

Swkuen. — The author makes use of the data of 1913, already ela¬ 
borated by Feilitzen (see Table III). 

The next table gives a comparison of the quantities of fertilising ma¬ 
terial removed from x hectare in the 3 countries and shows the relation 
of these to the quantities removed by an average crop and by maximum 
desirable yield respectively. 

The fact that in Sweden the quantity of fertilising material removed 
from I hectare of cultivated land is less than that found for the other two 
countries is a result of the greater extent and duration of the fallows prac¬ 
tised there on the arable land, and also a result of the fact that in the pre¬ 
sent study no account has been taken, in the case of this countiy, of the 
aerial parts of potatoes, root crops and. mangolds. 

Farmyard manure, Dung and liquid manure. — With legard 
to the fertilising power of farmyard manure, the manure proper must 
be distinguished from the liquid. In the latter, the nitrogenous matter 
exists in easily soluble form and can be used at once by plants, whereas 

[m] 
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Tabi<i{ III — Quantities (in metric tons) of nitrogen, phosphoric acid 
and potash removed from the soil by the crops m Norway 






- 

Total quantities 



pucenUges ot || 

contained in the 

crops 


Total 

I 









Phos- 



Phos- 



crops 

Nitrogen 

phone 

Potash 

Nitrogen 

plioric 

Potash 




amd 



add 


Autumn wheat 

247 156 

200 

0 80 

059 

4 9431 

1 977.2 

1 235 8 

Autumn rye 

570 888 

x 90 

0 85 

0 66 

10 846,9 

4 852.5 

3 767 9 

Autumn cereal straw . 

1 398 940 

0 60 

0 24 

0.95 

8 393.6 

3 357.5 

13 289 9 

Spring wheat 

II 454 

2.05 

0 85 

0 60 

234 8 

97 4 

687 

Spring rye 

13 575 

x 80 

0 92 

0.60 

2444 

1249 

81.3 

Barley 

368 674 

153 

0.80 

0.70 

5 640 6 

2 949 4 

2 580.7 

Oats 

I 401 428 

I 70 

0.70 

0 50 

2*824.3 

98100 

7007-1 

Cereals and legumes mixed . 

364 244 

x 60 

075 

0 60 

5 8279 

2 732*8 

2 185.8 

Spring ceical straw 

3 120 823 

0.80 

0 18 

i*3° 

24 966.6 

! 5617.5 

40 570.7 

Peas 

34 353 

365 

1 00 

125 

— j 

34 3.5 

4294 

Haricots and beans 

5 553 

4 08 

1 21 

1.29 

— 

67.2 

716 

Vetches. 

15 190 

4 40 

0.99 

0 89 | 

•— 

1504 

la* 5 

I*egume straw ■> , . 

80479 

I 40 

0 $o 

0.60 

— 

2414 

482 8 

Potatoes 

1 969 074 

O.30 

0 12 

060 

59072 

2 362.9 

zx 814,4 

Sugar beet * 

858 293 

OlS 

0.08 

0,23 

I 544.9 

686 6 

1 974 0 

Mangolds * 

3 254 211 

O 18 

O.II 

0 35 

5 857.6 

3 579 6 

11 389.7 

Hay . ~ . 

4 759 835 

1.70 

0 50 

0 89 

40 45 s *6 

23 799 2 

85 677.0 

linseed 

85 

4 80 

1 35 

1 00 

32 

X.I 

0.9 

Hax straw 

222 

0.41 

0 08 

003 

09 

0.2 

0.1 

Tobacco . 

792 

x 64 

0.9a 

382 

13.0 

7*3 

i 30.3 

Clover seed (Vs) and fodder-grass 








seed ( 2 / a ) ... . 

10 853 

2.20 

1.00 

0 80 

159*4 

loS.g 

l 868 

Green fodder, calculated as dry 








matter 

644 63c 

I.56 

0 61 

195 

5 028.2 

3 932.3 

t 12570,3 

Totals for 3680774 hectares of arable land , %n m tons , 


~~;7 

143805.3 

fiemo 

105436.? 

Totals per hectare of arable land , m kg. . , * 


. 

* . 

30.1 

*84 

5»4 





Nitrogen 

Phosphoric 

acid 



* 

kg. 

kg 

Denmark , . . , 
Norway . . , . 

Sweden. 

Average crop . . 
Maximum crop. 

* * • * » < 

« * • 4 * ' 

v * * * * 

* > 

66.7 

41,6 

39 X 

50 

77 5 

27*7 

20,6 

181 

24 

30 


Potash 


kg. 


80.7 

65.2 

53*1 

66 

no 


the utilisation of the nitrogenous components of the solid manure is 
so difficult that these constituents may be neglected in a study of this 
kind. 

The phosphoric acid is found almost exclusively in the solid excreta, 
while the urine, except in the case of pigs, is practically devoid of it. 

The potash is found mostly dissolved in the urine ; the potash of 
solid excreta may be reckoned as equal to 10 % of that contained in the 
urine. 
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Of farm stock, each animal would give pci year — 



Cattle 

Ilorscs 

Sheep 1 

Goats 

IylQUID MANURE . 

2000 kg 

600 kg. 

60 kg 

60 kg 

Nitrogen 

1 % 

1-5 % 

2 % 

2 °o 

Phosphoric acid . 

_ 



_ 

Potash . ... 

16 % 

1 6 % 

2 3 °0 

X 2 % 

Sorro MANURE 

5000 kg 

3500 kg 

100 kg 

xoo kg. 

Phosphoric acid . . 

015 % 

0 3 % 

0.5 % 

05 % 


Pigs 


180 kg 

05 % 

o 15 % 
o 7 % 

250 kg 

o 25 % 


According to these data and on the basis of the live-stock census, 
Denmark has 50 053 metric tons of nitrogen, 84 749 of potash and 
20 435 of phosphoric acid , Norway 23 762 metric tons of nitrogen, 42 001 
of potash and 10 261 of phosphoric acid; Sweden 55 500 metric tons 
of nitrogen, 93 491 of potash and 25 592 of phosphoric acid. 

The balance of the quantities of substances removed from the soil 
by crops and of those returned to the soil in the manure, is as follows (m 
metric tons) : — 




Denmark 



Norway 



Sweden 



Nitro¬ 

gen 

Phosphoric 

acid 

Potash 

Nitro¬ 

gen 

Pliosphouc 

acid 

Potash 

Nitro¬ 

gen 

Phosphoric 

acid 

Potash 

Crop . . . 

171039 

71619 

208 583 

3x197 

15x30 

48 958 

x 438 995 

66 799 

x 95 437 

Manure 

50053 

20 435 

84749 

25 762 

10 261 

42 001 

55 999 

35 593 

93 49 X 

Deficit 

as % of crop 

120 986 
7 i% 

51184 
7 i% 

133834 

60% 

7435 
33 % 

4869 

33 % 

6 957 
14 %| 

x 383 398 
| 960/0 

41 207 
62% 

101 946 
% 


The deficit in Norway is much less than in Sweden and in Denmark ; 
the reason for this will appear later. 

The author also calculates the quantities of human urine and excreta 
which may add to the manure furnished by animals, thus increasing the 
available quantities of nitrogen, phosphoric acid and potash. He obtains 
the following figures — 



I 

Nitrogen 

Phosphoric ! 
acid 

Potash 


metric tons 

metric tons 

metric tons 

Denmark ... 

3 608 

I 419 

x 381 

Norway.. 

4 923 1 

I 282 

x 218 

Sweden. . .... 

XX 084 I 

2 900 

2 77I 


The above figures, when added on to the amount of farmyard manure, 
slightly reduce the deficit, which thus comes down to the following pro¬ 
portions : — 

C *»3 
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Niiioijen Miosplioric Potash 

Denmark. . 67.5 ° ( > ^>9 59 n 0 

Norway .... S 2 j. 12 

Sweden . .. 46 57 50 

On account of lier greater number of livestock and of inhabitants per 
unit of area of cultivated land, Norway is in the best position. In each 
case, however, the deficit is considerable, and if the soil-ieseives continue 
to be drawn upon without compensating for the lemoval of fertilising 
material by means of sufficient quantities of chemical manures, exhaustion 
will eventually follow, with a rapid and continuous decrease 111 the 
total crop products 

Chemical, Fertilisers — These may be prepared in the countries 
themselves fiom raw material either from home oiigin or imported, or they 
may be imported ready-made from abroad For the three countries and 
the three necessary elements under consideration, very different condi¬ 
tions are to be observed in this matter 

In Denmark nitrogenous manures of native origin are not produced, 
except for a small quantity of sulphate of ammonia, which in any case 
is almost all exported. Hence the quantity of manure used is represent¬ 
ed only by the import figures. In 1914 there were imported : —* 

52 592 tons mtiate of soda . . . with 155% nitrogen 6 Co2 t. of nitrogen 

10 760 » synthetic nitrogenous manuies. with 13 % » - t 399 » 

695 » sulphate of ammonia.with 20 % » 139 » 

Total * 8 *40 of nitrogen 

Of phospliatic manures, the imports for the same year were : 

49 301 t. phosphorites with about 30 % 14 970 tons of phosphoric acid 

142883! feupeiphosphate with about 20% 28572 » » » » 

xo 751 i* basic slag with about 14 % 1 551 ^ » » » 

2x4 t bone ash with about 30 % 641 » » » » 

Total . . . 45 ¥34 tons of phosphoric acid 

Of potash, still during the same yetu, the impoits were. 

8 385 t Kaimt with 12 % 1 00 6 tons of potash 

?5 284 t potash salts with 37 % 5 565 » » » 

Total . 6 51 1 tons of potash 

For Norway m 1917 the data for nitrogen were • - - 

* 8 969 tons nitrate of soda with 15 % x 435 tom of nitrogen 

8900 * » lime with 13 % 1 157 » # » 

2 800 » cyanamide with 13 % ^ 364 » » » 

Total . . fc 956 tons of nitrogen 

In 19x7, there were also impoited into Norway 37 43X tons of super* 

[W»] 
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phosphate (== 7 487 tons phosphoric acid), to which vshould be added 3 400 
tons of superphosphate made in the country itself (= 529 4 tons phosphoric 
acid), or in all 8 016.4 tons of phosphoric acid 

I11 Norway, potash manures all come from abroad, making a total 
of 3 500 kilogrammes of potash contained m Stassfurt salt 

In Sweden, according to Feilitzen, 7 108 tons of nitrogen, 35 866 
of phosplioiic acid and 2 232 of potash were iinpoited as chemical manures, 
in 19x4, in addition Feilitzen estimates 29 484 tons of “ poudrette ” 
General Summary. — 1) The utilisation of atmospheric nitrogen, 
by means of the great water power available m the Scandinavian penin¬ 
sula, is certainly one of the best ways of meeting the requirements of Scan¬ 
dinavian agriculture With the half-million HP of the AjS Norsk Hydro 
Company, 40 000 tons of atmospheric nitrogen can be produced in the 
form of nitrate of lime. 

Table IV. — General Summary 


Nitrogen 


Phosphoric 

acid 


Potash 

1 


I. — Denmark . 


Crops, . 

• 

171 039 


71 619 

208 583 

Manures of animal origin 

Chemical manures . * 

, , 


55 661 
8 140 


21 824 

4 t 980 

86 130 
6662 

Total manures . 

. 


63 86l 


66 834 

sa 193 

Deficit (—) or surplus ( f) 

. 

— 

101 ? 3 S 

— 

47 85 

| - 115191 

Deficit or surplus as % of crops 

• 

— 

63 % 

— 

7 % 

1— 56% 


IX. — Norway * 




Crops . , . . 

- • 


*94 


*5 130 

48958 

Manures of animal origin . . 
Chemical manures . . . . 

* 


28 685 

2 95b 

i 

: 

11 543 
8016 

43 219 

3 5 QO 

Total manures 

. . * 


3 l 641 


10 559 

46 T 19 

Deficit (—) or surplus (H-) . . . 

* * 

4 - 


4 - 

4 430 

- 9 839 

Deficit or surplus as % of crops. . , 

. . . 

4 

1 % 

~r 

29 % ! 

— 5 % 


Ill- — 

Sweden . 




Crops. 

. 


143 895 

1 . _ 

66 799 

__ 195437 ^ 

Manures of animal origin. . 

Chemical manures .. 

• 


66 584 

7 108 

38 503 
35866 

96 262 
22 324 

Total manures 



?J 693 


64 968 

118 586 

Deficit (—) or surplus {+) . . . * 

• . • 

— 

70 803 

— 

» 431 

— ?6851 

Deficit or surplus as % of crops. 

• • ■ 

— 

49 '0 

— 

3 % 

— 39 % 


[”*3 
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Again, the factories at Odda, in Hardanger, are capable of fixing 
13 600 tons of nitrogen in the form of calcium cyanamide, while at present 
the Fysse and Auia falls are being harnessed, as well as the I3jalve rapids, 
which will furnish 360 000 H. F. capable of giving at least 108 000 tons 
of nitrogen 

In Norway a comparatively small quantity of nitrogen can be ob¬ 
tained (1600 tons) from fish offal. 

2) Phosphoric acid. — Cropping experiments carried out in differ¬ 
ent parts of Norway have shown that at any rate some soils need moie 
phosphorus, so that it would be premature to state, without furthei 
examination, that this country does not require phosphatic manures, 
all the more so since the efficient use of animal waste is certainly below 
that theoretically allowed for in the calculation. 

In Sweden and in Denmark the deficit in phosphoiic acid is much 
smaller than that in nitrogen, although the atmosphere is an inexhaustible 
source of the latter substance, and the sources of phosphorus in these coun¬ 
tries are of much less importance. Phosphatic minerals are present in 
small quantity, and it is only the full utilisation offish olfal (Norwegian fish 
guano contains almost the same quantity of phosphoric acid as of nitrogen) 
which could suffice to make good the shortage. 

Hence for phosphatic manures Sweden and Dennark are forced to de¬ 
pend on imports. 

3) Potash. — In respect of this element, Norway is also in the best 
position, whereas Sweden, and still more Dennark, show a very large deficit. 
It was hoped to meet the needs for potash by exploiting the felspars that are 
so plentiful in the Scandinavian peninsula, but so far no result has been ob¬ 
tained in this direction. Complete utilisation of ashes of all sorts could 
supply potash, but always in very limited quantity. 

It should be further noted that, while in Germany 15 kg. of potash 
are applied per hectare, in Sweden, Norway and Denmark only 6 kg., 4 kg. 
and 26 kg., respectively, are applied, so that there are posibilities for much 
larger applications. Hence the importation of potassic material for manure 
is indispensable. 

180 - The Effects of Manuring on the Yield of Mountain Meadows and Grazing Land. 
— Dttsserre, C (Head of the Federal Establishment of Agricultural Chemistry, Lausanne), 
in the Annuatre agricole de la Suisse, Year XX, No. x, pp. 57-61. Lucerne, 19x9. 

According to the results of sales by public auction, the sale prices and 
rents of Alpine grazings have doubled and even tripled in the course of the 
last few years, in common with the value of the farm stock and its products. 
Dandlords or tenants therefore have to try and get the best they can out of 
them, neglecting nothing that might increase the yield and quality of the 
pasture, such as the removal of stones, bushes or weeds, the complete 
and rational use of the manures made on the holding, etc. Many of these 
improvements maybe carried out with the labour available on the spot, and 
in their own interests proprietors and tenants should direct all their efforts to 
this end. Besides these improvements, the rational use of the commercial 
fertilisers on mountain meadows and pastures may render services similar 

iva-iso) 
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to those rendered for the crops in the plains and valleys Thanks to the 
snow which covers the ground during a part of the year and hinders the de¬ 
composition of organic matter, the soil of mountain meadows and grazings 
is usually rich in humus and in nitrogen, so that the use of nitrogenous ma¬ 
nures, which cost most, is not often necessary, and restitution may be con¬ 
fined to phosphatic, potash, and fairly often calcareous manures as well. 
On account of the solvent action on limestone of rain water and melted 
snow, the surface layer of the soil is often deprived of lime, as the subsoil 
is not brought up by ploughing , this frequently happens in the Jura and 
limestone Alps. Manures containing lime help the decomposition of the 
humus and make the nitrogen available to growing plants This explains 
the generally marked effect of basic slag, which supplies the soil with 
phosphoric acid and with lime, of which part is in the free state 
As a consequence of the more scanty feeding of hvestock, since the war be¬ 
gan to dimmish considerably the import of concentrated feeding-stuffs, cases 
of rickets and of troubles due to insufficient nourishment of stock are 
on the increase. Grass that has been treated with phosphatic and calca- 
teous manures, and so is richer in nitrogenous material, phosphorus and lime, 
ensures better feeding, with a sufficient proportion of the mineral substances 
necessary for the formation and growth of bone. 

Limestone and the soil derived from it is pooj in potash compounds, 
so that potash salts are the best complement to phosphatic manures for it. 
The same effect can be got with wood ash ; the ashes from the household 
should be collected and used specially to manure parts of the pasture rich 
in humus, thus improving the frequently thin herbage. 

The making of railways, highways and good mountain roads permits 
the transport of chemical manures for many pasture lands, and owners of 
Alpine pastures should profit thereby from all opportunities to cart concen¬ 
trated chemical manures, to be sown in autumn or in spring as soon as the 
snow disappears. 

Considering the present value of grazings and farm stock and its pro¬ 
ducts, it is obviously necessary to increase the quantity and the 
quality of the fodder, thus providing for the maintenance of more and better 
fed stock. The objection that chemical manures would be damaging to the 
making of good cheese should not prove an obstacle, for, chosen judiciously 
and sown at the proper time, they cannot have any unfavourable effect 
on the quality of the milk and of its products. 

In order to demonstrate the usefulness of commercial fertilisers on 
mountain meadows and grazing land, the Federal Establishment of Agri¬ 
cultural Chemistry of Lausanne has had experiments on hand for a long 
time which are kept up in different districts when circumstances make 
it worth while. Already the results of a certain number of these have 
been formulated; they show that the manures when rationally applied 
eventually double the yield and, in addition, favour the growth of the 
good fodder plants (1). 

(i) See if., 191?, No. 917. (£ 4 .) 

[ 186 ] 
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Other trials undertaken in the last few years, at the request of the inte¬ 
rested parties, in different districts, show also the extent of the benefit to 
be derived from the use of chemical manures on mountain meadows and 
pastures Thus, for example, on an Alpine pastuie the transformation of 
the flora as a consequence of manuring 1$ seen in Hie chemical composition 
of the fodder, which had the following content m crude protein : - - 


No manure 

10 9 

Superphosphate, . 

x7*o 

Superphosphate and potasb salt 

, x 5 i 

Superphosphate and liquid manme 

12 0 


Hence, not only the quantity but also the quality of the fodder is greatly 
improved by the different manunngs carried out. 

181 - Hie Agricultural Value of Organic Manures. — Russell, to. j. (Rothamsted 
Kxpenmental Station}, in The Journal of the Board of Agriculture , Vol. XXVI, No* 3, 
pp. 238-347, x fig, i/ondon 19x9* 

Review of field experiments made in various places in England with 
different organic manures (rape cake, guano and shoddy) compared with 
nitrate of soda, sulphate of ammonia and with farmyard manure, to deter¬ 
mine experimentally whether the higher price paid for those organic manures 
was justified beyond the measure of their content of fertilising elements 
(nitrogen, phosphoric acid and potash), in view of the fact that hitherto 
no well-defined field expriments had been made on the subject. From the 
experiments undertaken at Rothamsted (the most conclusive) with bar¬ 
ley, wheat and mangolds, grown continuously on the same ground during 
16 years, it appears that the nitrogen from rape cake in equal quantities 
is not so effective as that from nitrate of soda or sulphate of ammonia when 
these have been reasonably applied with sufficient quantities of phosphoric 
add and potash. Further, rape cake has no residual effect on wheat or 
barley, while such effect is very marked, for at least 2 years, on mangolds; 
this is probably due to the strong growth of their leaves which were 
ploughed into the soil each year. 

Rotation experiments also showed that rape cake had little appreciable 
effect after the year of application. 

Experiments on light soils at Woburn also didnol show any superiority 
of rape cake over mixtures of nitrate of soda and other chemical manures. 

Comparing, on a basis of equal amounts of nitrogen,the respective effects 
of Peruvian guano, rape cake and shoddy during the year of application, the 
values were in the ratio ioo : 91: 88, with the difference that shoddy had 
a certain residual effect. 

The preference, shown for rape cake and guano is only explained by 
the fact that they constitute compound manures (rape cake: nitrogen 
4*75 _%. phosphoric add 2 %; Peruvian guano: nitrogen 6 %, phos¬ 
phoric add 16 %, potash 2 %) capable of being applied without ill conse¬ 
quences even by inexperienced persons and in a single application, in large 
quantities (10 cwt to 1 ton per acre in the case of rape cake), where chemical 
manures would have to be applied in several relatively small doses to avoid 
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iujrny, especially to gaiden crops Moreover, rape cake and guano are 
well adapted to the preparation of compound manures and facilitate their 
use with manuio dulls 

Although these various reasons may explain the higher prices fetched 
by tape cake and guano, compared with nitrate of soda and sulphate of 
ammonia according to their contents of useful elements, they do not, 
howevei, allow of valuing that difference in price on the ordinary unit 
basis. It has been suggested that unit value should be allowed for 
organic matter, but, according to the author, this would not solve the 
question since organic matter is not usually applied to the soil in 
sufficient quantity to exert any appreciable effect, the author is therefore 
of opinion that the best solution would be to leave prices of organic 
manures lo be settled between seller and buyer, so that they would become 
in some measure prices of estimation and not quantitative prices (1) 


182 - Analysis of some Organie Manures.— Guhxin,r (Report on the work done at 
the laboratory of the French Farmers' Society m 19x7 and 1918), in Bulletin de la So - 
ciHe des AgricuUeurs de France* pp, 171-172. Pans, June, 1919. 

During tlie war, all organic refuse, of small value in normal times and 
too often thrown away or inefficiently used, has been submitted, on ac¬ 
count of the high cost of concentrated manures, to more thorough examin¬ 
ation and utilised judiciously according to its composition. The fob 
lowing table shows the average content m fertilising substances of some 
kinds of refuse frequently used: *— 



Nitrogen 

Phosphoric 

acid 

Potash 

Iloise dung. 

°-45 % 

0 4° % 

°-45 % 

Pigeon droppings . . ... 

2 75 

2 50 

1.5° 

Poultry ” . * . . ... 

1. 10 

I.I5 

0.95 

Sheep ” . . . 

1.80 

O 60 

2.00 

Compost .... ... 

0,60 

0.75 

0,70 

Dry closet manure. 

0 60 

0 55 

O.30 

do., dedicated (poudiette) . . 

Crape residues... . ... 

0.90 

3.00 

0.20 

0.75 

0.25 


Wine lees .. 

3 50 

1 40 

8.00 

Damaged grain . . . .... 

2.20 

1 00 

1.30 

Damaged bran. 

2,40 

2T30 

1 40 

Distillery grams. 

600 

O 70 

0.15 

Soot. 

I.20 

0,40 

0 20 


(i) In these accounts ol the eifect of organic manures on the soil it should not be over¬ 
looked that the author is considering the United Kingdom where the climate is moist and con¬ 
sequently very different from that of sub-humid, semi-dry and dry zones. (Ed). 
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183 - Nitrogen Losses in Urine. — bear, f b and royson, j r (Dcpaitmcnt of Agnail- 
luial Chemistry and Soils, Ohio Sla*e University, Columbus), in Journal of the American 
Society of Agronomy , Vol XT, No 8, No 319-32(1, bibliogiaphy of / publications, Lanca¬ 
ster, Pa , 1919 

More than half the nitrogen of farmyard manure is contained in the 
urine, hence the interest of the research undertaken by the authors on the 
losses of nitrogen in the urine of farm animals, more especially because 
many agriculturists usually keep the urine m tanks until the time when 
it is sprinkled on the fields. The expediency of keeping the liquid por¬ 
tion of the manure in this way having been much debated, the authors 
invetigated the losses of nitrogen from urine ; — (a) exposed to the open 
air, (b) m Bunsen valve flasks; (c) in closed flasks ; (tl) in closed flasks 
but with the air replaced by carbon dioxide; (?) absorbed in litter 
(replaced for the experiment by filter paper); (/) covered with a layer of 
kerosene. These experiments showed that urine exposed to the air lost 
over 92 % of its mtrogen in 8 weeks under temperatures averaging 38° C.; 
under temperatures averaging 5 0 less the same loss took place in 12 
weeks Urine not exposed to air lost on the other hand little or no 
nitrogen. Regarding the method of preventing loss of nitrogen by 
absorption in litter the effectiveness depends on the manipulation; when 
the litter was allowed to dry there was a loss of 20 % of nitrogen, but when 
it was kept moist the loss was 97 %, the maximum observed in the 
different experiments. The use of kerosene for covering the urine is a 
good means of preventing loss of nitrogen, for in this case the losses 
were not greater than 6 % during 8 weeks. 


184 - The Phosphate Deposits in Switzerland and their Utilisation in Agriculture. — 

Touninger, B. (Mitteilimg aus der schweizenschen agnkultuiclicmischen Anstalt Bem)> 
in Landwirischaftliches Jahrbuch der Schweiz, Year XXXIII, No. 3, pp„ 288-312 
Lucerne, 19x9 

Up till now no phosphate deposits have been discovered in Switzerland 
of sufficient importance to supply the country with all the phosphoric acid 
it needs. The only phosphoiite beds of any extent are those in the gault 
at Buchs-Werdenberg in the canton of Saint Gall; their contents are estim¬ 
ated at about 20 000 tons of phosphoric acid, but the thinness of the 
seams, the hardness of the material and many faults make it difficult 
to work them. Experiments in the preparation of superphosphate, 
(with sulphuric acid left after the manufacture of explosives or with bi¬ 
sulphate of soda) carried out with this material have not given at all sa¬ 
tisfactory results, both on account of unfavourable conditions arising out 
of its chemical composition (about 10 % phosphoric add) and on account 
of its physical texture. 

With regard to the use of the natural Werdenberg phosphorite finely 
ground as a manure, trials made up to the present in the field and in 
pots under favourable conditions do not allow of a definite conclusion 
being arrived at. 
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185 - The Palms of the Philippine Islands. ~ beccari, 0, in The Philippine journal of 
Science, Vol XXV, No 3, pp 295-362, 2 pi of 10 fig Manila, March, 1919 

1 'hc species of palms at present known to be indigenous to the Phi¬ 
lippines number about 120, not including a few scini-wild or cultivated forms. 
Of that number there are a dozen species of 1 datively wide geographical 
distribution, all the others being endemic forms. Among the non-endemic 
forms, some arc derived from species growing m swamps or at the mouths 
of rivers, along the coasts of neighbouring countries, others have been 
introduced by man or other means. 

The author, after giving a list of all the species and varieties of palms 
known in the Philippines, describes them botanically one by one 

186 - The Grasses Of Illinois, U. S. A. — Mosher, E, in Univeinty of Illinois 
Agricultural Experiment Station , Bulletin , No. 205, 425 pp, 285 figs., bibliography 
of 23 woiks (including only those which mention grasses of Illinois). Urbana, III, 
Maik, 1918, 

This is a fully illustrated monograph on the grasses of Illinois dealing 
with structure of the grasses, key to the genera of Illinois grasses; bnef 
description and observations on the grasses found in this State A list 
and description is given of 204 species representing 63 geneia; 43 species 
are listed in it for the first time as occuring in Illinois 


187 - Agave Cantu/a Roxb. from the Botanical Point of View: Origin, distinction 
from Agave americana, Synonomy. — See No. 203 m this Review 

188 - An Aselepiad of the genus Araujia Dangerous to the Insects that Ensure 
its PolliniSation. — R.ic6me H., in Comptes rendus de la Socteld de Biologic, 
Vol, BXXXII, No 25, pp, 1045-1047. Paris, Oct 18,1919. 

As is well known, m Asclepiads the cross fertilisation carried on by 
insects takes place owing to the fact that the retinacula adhere to the head 
of the insect, dtrry with them the pollen. 

The author calls attention to a climbing aselepiad of the genus Araujia, 
grown in gardens, the pollen-hearing flowers which are visited by bees, 
winged ants and day and night moths such as the Sphinx hawk-moth. 

In order to reach the nectar, the insect has to insert its proboscis 
between the stamens and corolla; then the proboscis is withdrawn easily, 
the retinacula trodden by the foie feet, adhere to the tarsis, and cross — 
pollination is assured. But often the insect inserts its proboscis, not out¬ 
side the stamens, but between one of the retinacula and the contiguous 
borders of two adjacent anthers. The retinaculum has a viscous groove 
which closes on the proboscis and holds it, and the insect is captured and 
dies of starvation. Even vigorous insects like the bee and sphinx moth 
are powerless to free themselves, as the flower has a stamen and carpel 
arrangement such that the more the insect struggles the firmer the part 
of the proboscis caught is held between the anthers, as if in a vice 

In the author’s opinion, considering the large number of insects cap¬ 
tured, this plant should not he grown near places where bees are kept 
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189 - The Composition of Cereal Grains: Mistakes made in Locating the Chemical 
Constituents of Wheat and Rice Grains; Aleurone, — 0. \ arescih, i , m Amaii 
delln R Accaddjma dt As^tcoUma di Torino, Vol, T y XI. pp. 3-31: Turin, 

The author examines critically several of the commonest treatises 
on botany, showing their mistakes regarding the location and nature of 
the chemical constituents of wheat and rice grains lie makes out that 
several authors confuse between aleurone (a mixture of albuminoids not 
yet well defined and separated) and gluten (a mixture of at least 5 albu* 
minoids, among which glntenin and gliadin, especially the latter, are ty¬ 
pical), and he draws the following conclusions from lus work. - - 

1) True gluten is found only in wheat and rye grains, 

2) The albumen or kernel of wheat, rice and the other cereals con¬ 
tains not only starch but also always albuminoid material (gluten and non- 
gluten) 

3) The gluten, whether previously formed or not, exists with the 
starch in the albumen and not m the so-called “ aleuione ” layer, and in 
much more minute quantities 111 the outer coats. In wheat-seed albumen, 
starch does not exist alone, but is always associated with gluten. The 
quantity of gluten increases from the middle towards the outside of the 
albumen ; it has not yet been proved whether the gluten pre-exists in the 
albumen or is formed by the action of water 

With the following reagent • 1 gm. Hofmann violet -f- 50 gm water 
+ 6 to *6 gm, sodium bisulphite + 9 to 10 cc hydrochloric acid at 1.19, it 
is easy to recognise the albuminoid materials in flour. 

4) It is easy to separate gluten from starch m wheat, but difficult 
to separate albumoid from starch m rice 

_ Rice contains glutenin, glutencasein, glntenfibrin, edestin or phy- 
tovitellin, but not gliadin, which is typical of true gluten. On the other 
hand, rye, like wheat, contains gliadin, glutenin and conglntin (which ap¬ 
pears to be identical with edestin) ; it therefore contains a true gluten. 

5) It is erroneous-to state that aleurone is synonymous with gluten, 

6) The term " aleurone ” should be abolished, so as not to cause 
confusion, and replaced by the generic name “ albuminous or protein 
matter 

190 - Seasonal Variations in the Chemical Composition of Seaweed,— lai-iquh, Lotus, 
in Comptes rendus de VAcademe des Sciences, Vol. LCX1X, No. 36, i>p. 1436-1338. Paris, 
Dec 2% 1919. 

While pursuing studies on behalf of the Inventions Department (1), 
on seaweed as considered from the food point of view, the author found 
a considerable seasonal variation, affecting the value of these plants as 
raw _ material for several purposes. He took Laminaria jlexicauhs as a 
typical marine alga. He found that from springtime onwards the cell 
sap became richer in lanunarin and mannite, and became proportionately 
poorer in salts. It is easy to imagine that such is the result of the ohlor- 


(1) See R., Reb, 1919, No. 333. (Ed.) 
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ophyl action in relation to light, of which the seasonal difference must be 
still greater under watei than on land 

91 - Behaviour of the Characters " Date of First Head”, « Height of Plant” and 
" Width of Leaf” in certain Crosses between Hard, Medium and Soft Wheat in 
the United States. — Freemann, Geo. F , in Genetics, Vol. IV, No. 1, pp 1-93 Prin¬ 
ceton, New Jersey, Jan, 1919 

Results of a long series of experimental reseatches on the trans mi ssion 
of the characters date of the first head, height of the plant and width of 
the leaves, in some hybrids between soft wheat and hard or medium wheat 

Material us:nix — -Hard Algerian (No. 1) . — late, tall; stems large, 
stiff ; leaves broad, medium width, dark green; heads large, long, slightly 
flattened; glumes bearded, pubescent, light yellow ; grain large, translucent, 
very hard; some grains have sometimes spots of opaque starch in the 
endosperm. 

Red Algerian medium. — Late, tall, stem medium sized, leaves me¬ 
dium m width and colour (green but not very dark), heads medium sized, 
square; glumes bearded, glabrous, light yellow; grain red,medium hard 
opaque. 

Early Baart. *— Early, low; stem medium sized; leaves medium in 
width, green; heads medium sized, square; glumes bearded, glabrous, 
light yellow; grain white, opaque,soft. 

Sonora (No 35). <— Early, low; stem medium sized; leaves broad, 
light green; heads cylindrical, medium sized; glumes beardless, pubescent, 
redd sh brown; grain white, opaque, soft. 

Date of the first head — Hard Algerian (No 1) x Sonora (No. 35). 
— The average date of the first head of the parents and the hybrids in F 2 
may be summed up as indicated in the following Table, where the number 
entered in the columns represent the cultures , or groups of plants originat¬ 
ing from a single plant; thus m the column March, 25-26 the number 7 
signifies that this date is the average date of the first head for 7 distinct 
cultures of the F % generation. 



The hybrids in the F 2 generation thus show themselves 3 days later 
than the earlier of the parents and 4 days earlier than the latest of the parents. 

There were the following standard deviations (<j) of the whole popu¬ 
lation: No. 35 « 2.14; No. a: ==* 3.30; (x x 35) F 2 = 4.00. 
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For F% there were the following average dates : 




March 







April 







25- 

27- 

29- 

31- 

2— 

4 ~ 

6— 

8— 

10- 

12- I 

14- 

16- 

18— 

20- 


34- 


26 

28 

30 

z 

3 

5 

7 

9 

11 

13 1 

*5 

17 1 

19 

21 

23 

25 

No 35 .. 


1 

4 

1 







! 







(X X 35) F 3 . . . 

3 

2 

* 4 

6 

8 

X3 

X 7 

21 

33 

58 

38 

8 

X3 

3 

3 

— 

No r. 










2 

3 

2 






The standard deviations of the whole population were: •—• No. 35 = 
1.34; No. x ==* 1.99; (1 X 35) F z = 6.24. The high value of the devia¬ 
tions in the F z generation can only be explained as the effect of special 
climatic conditions. The author explains the phenomenon m the following 
manner : — from one generation to the next the number of homozygotes 
tends to increase, while the number of heterozygotes decreases and they 
tend to take an intermediate position (in approaching the average value), 
hence there results, as a natural consequence, an increase in the extreme 
values. 

Among the hybrids in F z three cultures were earlier than No 35 (the 
earlier of the parents) and 19 were earlier than No 1 (the later of the parents) 
Would it then be possible by recombination of the characters to isolate races 
earlier or later than the parents themselves ? Before answering such a 
question the results of another cross Red Algerian medium (No 3) X Early 
Baart (No 34) should be examined So far as the average dates of the first 
head in F 2 and F z are concerned, much the same results as in the previous 
case were recorded: the hybrids tend to take an intermediate position 
with respect to the parents and the standard deviation increased largely 
from the F 2 to the F z generation as effect of the decrease in heterozygosity. 
The following Table illustrates this point 



Match 

April 


21- 

23- 

25- 

27- 

29— 

31- 

2- 

4- 

b- 

8- 

ID- 

12- 

14- 


22 

24 ! 

26 

28 

30 

1 

3 

5 

7 

9 

II 

13 

15 

No 3 . . . 




_ 






; 


3 

2 

( 3 X 3 t >*3 

— 

— 

X 

X 2 

9 

14 

X 5 

2 X 

9 

6 

IO 


8 

No 34 - 

X 

X 

2 

I 

“ 

~ 


_ 




1 — 7 



The means of the hybrid cultures all fall within the mean limits of the 
parents. In this case recombination of characters has not brought about 
the appearance of new types superior in earliness or lateness to the parents 
(contrary to what appeared to exist in the previous case). 

According to the Mendelian theory, the plants of the F 2 generation 
having a closer relationship with the hybrids of F t (heterozygotes in the 

im 
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highest degree) ought, in F s , to produce much more variable descendants 
(for the greatest possible number of combinations) than the hybrids of 
F a with a genetic constitution further removed (greater homozygosity) 
from that of the plants of the F x generation That this has not taken 
place in many cases is due to the fact that many combinations theoretic¬ 
ally expected are, in pratice, incapable of growth or sterile, so that the 
variation curve corresponds only to part of the descendants 

The phenomena observed can be explained by the existence of at least 
3 factors governing the date of the first head No attempt has been made 
to determine the number of factors acting in each case but the fact that 
man y of the groups with intermediate characters show cultures with low 
variability would indicate that the-number of factors concerned was very 
high, thus making it possible to obtain some types genetically different 
but still homozygous. 

Height of the feants. — The material for examination in this en¬ 
quiry came from 4 crosses :— Hard Algerian (No. 1) x Sonora (No 35); 
Hard Algerian (No. 1) X Red Algerian medium (No 3), RedAlgeman me¬ 
dium (No 3) X Sonora (No. 35); Red Algerian medium (No 3) X Early 
Baart (No 34). 

The examination of the plants in F 2 and F s gives the impression, so 
far as the character “ height " is concerned, of two "antagonistic forces: 
— (1) heterozygosis, which causes the plants in F s derived from hybrids 
of F 2 to resemble the hybrid of F 1 (that is to say of F z with the greater 
number of pairs of characters in the heterozygous state), much more 
variable than those descending from the hybrids of F z where the homozy¬ 
gous pairs prevail; (2) another force which tends to suppress variability 
in the tallest cultures 

Admitting that all the plants in F 1 were genetically equivalent, the 
descendents in F 2 of the several cultures ought to have the same averages 
and the same coefficient of variability in all cases, as can be seen from 
the adjoining Table: — 

An examination of these data shows that the variability in the tall 
classes is less than in the low classes, but the differences, though small, are 
constant and indicate the presence of a factor suppressing the variability 
even of the taller cultures. The presence of this suppression factor is still 
more clearly indicated in the cultures of the various parents taken 
separately:— 

Having thus proved the existence of a factor which may reduce the 
variability of the taller cultures, independently of heterozygous condition, 
the observed facts may be explained as follows (x): This factor has completely 
masked the effect of heterozygosity in the cross 3 X 34, in which the F z 
and F z cultures had an average height greater than that of the taller parent. 

(2) This factor has partly suppressed, but not completely masked, 
the variability due to heterozygous conditions in the dross 3 X 35, in which 
the F a and F 9 cultures were approximately as tall as the taller parent. 

(3) The effect of this factor is still evident in the crosses in which 
the F % and F s cultures showed heights less than those of the parents 
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Axeiage heights m cm (1915) 



zoo- 

no— 

X.O- 

130- 

I VO- 

j I ■ 50 - 



X09 

1x9 

X 9 

* 3 ) 

149 

j 159 

(r X 35 )^a 

\ Number of cultures 


1■ 

30 

4 



( Average coefficient of variability . . 

— 

19 2 

19 

18,9 

— 


(i X 3 ) Pz 

\ Number of cultures . 

2 

I 

X 

1 

X 


f Average coefficient of variability 

28.5 

20.2 

xo 4 

* 4-5 


—. 

(3 X 34 ) Pi 

\ Number of cultures . 

/ Average coefficient of variability . . . 

— 

— 

— 

— 

2 

55 

4 

4.8 

(3 X 35 ) Pz 

i Number of cultures.* . . . 




1 

9 

S 

f Average coefficient of variability . . 

j 

1 

1 1 


70 

5 9 

60 


^ j \ Number of cultures. . . . . . 

1 Average coefficient of variability . 

A 

110- 

IXO 

average 

ISO- 

129 

height 

X30— 

139 

s in cxi 

i 140— 
X49 

a 

150- 

*59 

— 

2 

7*5 

4 

7-5 

1 

6 

6.5 

4 

5-5 

\ Number of cultures * . . . „ . . 

0 35 j Average coefficient of variability .... 

3 

6.7 

3 

6.7 

1 

6.4 

X 

3 r 9 

— 

j Number of cultures .... . 

0 3 ( Average coefficient of variability . . . * . 

— 

2 

7*5 

3 

56 

X ! 
4.2 

— 

No «?4 ( Number of cultures . j 

54 * } Average coefficient of variability. 

Q\ H 

w 

1 

4.8 


— 


without being, however, sufficiently intense to mask the effect of heterozy¬ 
gosity. Having thus defined the disturbing action of the factor suppressing 
variability, all the other facts can be, are very simply explained on the 
hypothesis of the segregation and recombination of a certain number of 
simple Mendehan unit characters. 











PI,ANT BREEDING 


iSl 


Width oh EEAH. — Eor this character also, as in the case of height, 
facts were observed which can only be explained on the hypothesis of the 
existence of a factor which, in spite of heterozygous conditions, tends to 
suppress the variability of cultures with very wide leaves. In these cultures, 
the coefficient of variability is less than in cultures with narrow leaves. 

Three questions suggest themselves. — 

(1) Can it be that the coefficient of variability is not a proper measure 
for the exact determination of the variability of quantitative characters 
in biology P 

(2) Can it be that even the purest lines of wheat are partly heterozy¬ 
gous and that among them the lines which are tall and with wide leaves 
are more homozygous than the others ? 

(3) Can there, perhaps, be some physiological limitation of growth 
in the higher (wider) classes which prevents the full development and 
expression of certain over-complicated recombinations of characters ? 

The author inclines in that case to (1) and (3). If a car is moving at 
a speed A and an additional force F + m is applied which produces a speed 
A + n ; to produce a speed of A + 2 ,n , a force greater than f + 
would be required. The effect of a factor (environ mental or genetic) for 
increasing size becomes attenuated, it would seem, in combinations which 
tend to produce values higher than the general average of the race. And 
vice versa the action of the same factor would be more strongly marked in 
gametic combinations which tended to produce values lower than the 
average value of the race. It is possible, therefore, that the variability 
of quantitative characters may be better measured by the coefficient 
derived by dividing the standard deviation by some fractional power of 
the mean:— 

Ci = •=“- , where % is a quantity less than 1. 

So far as other factors are concerned in the case of width of leaf, as in 
the case of height of the plant, the observed facts can be explained in accor¬ 
dance with Mendehan laws by the segregation and recombination of the 
characters. These factors, wich are certainly numerous, have not yet 
been determined. 

19a - New Types of Wheat, Bye and Oats obtained by Hybridisation and Selection 
at Svalof, Sweden. — Necsson, N. Hjaemar, in Svenges UUsddefdrenings Ti&sknft, 
Year XXIV, No. 3, pp. 116-117. Kalmo, 19x9. 

" 203, Birgttta, 086 ” is a new kind of wheat obtained by crossing 
Smaahvede and Extra Squarehead II. From comparative cropping tests 
carried out in Ostergotland it was found to be superior to Sol II in grain 
yield ; it is much more resistant to attacks of the rhynchote Cicadula 
(Jassus) sexnotata (1). In earliness it shows itself equal to the Sol variety, 
and is a type of wheat especially suited to the fertile land in the Ostgota 
plain* 

(x) See R., June 1915, No. 648. (Ed ) 
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“ 204, 0955 ”. This variety of wheat, the result of the cross Pansar X 
Fylgia, is destined to replace the Fylgia variety, to which it is plainly su¬ 
perior 111 its greater resistance to the rigours of winter and to rust and in 
the greater strength of its straw It ripens earlier than the Pansar va¬ 
riety, and at the same time as Fylgia wheat. 

" 205, Stdl , 0302 ”, is a new variety of rye obtained as a pure line (by 
genealogical selection) from the Stiarn vaneity, from which it is distin¬ 
guished by its rather shorter and more robust straw, but it remains equal 
to the original variety both in quality of grain and in yield. 

** 209, 01180, b ” is a new variety of oats obtained from the cross 
Seger X Kron, destined to replace the Kron variety. 

" 210, 01171, b” is a new variety of oats from the cross Seger X Gul 
Naesgaard and is destined to replace the Seger variety. 

193 - Observations on the Heredity of Characters in the Lupin, Wheat and Barley, 
in Denmark. — Vestergaard, ll A B., in Tidsknft for Planteavl , Vol XXVT, No 3, 
pp 491-510 4-7 figs Copenhagen, 1979 

I/tJFiN — Colour of flowers . — Liipinus angustifolms generally has 
blue flowers, but some individuals have red and others white flowers 

These 3 types keep constant and separate in their progeny, cases of 
cross pollination by insects being very rare. 

By crossing plants white flowers ( $ ) with plants with blue flow¬ 
ers ($), m the F x blue individuals were obtained, and in the F 2 blue in¬ 
dividuals and white individuals m the simple Mendelian ratio 3.x, as if 
the difference between the two types were due to the presence of a blue, 
factor dominant compared with its absence 

The author next made the cross white $> X red <5 • In the F x he ob¬ 
tained hybrids with white flowers instead of red as would have been expect¬ 
ed on the basis of a simple factor. The F 2 was composed of specimens 
with blue, red and white flowers, respectively, in the proportion 9:3:4 
The phenomenon may be explained by allowing that, in order to produce 
the blue, npt a single factor is necessary, but two, B and R. 

In the presence of the single factor B, the flowers remain white, while 
in presence of R only, they take on a red tint. 

In the case studied, the white type therefore should have the genetic 
constitution BBrr, and the red type the constitution bbRR, from which in 
the F 2 the formula BbRr (with blue flowers) is obtained. Such a hybrid 
produces 4 kinds of gametes : — BR, Br, Rb, and br, which, when combined 
with one another, give 16 possible combinations in the F 2 , namely , — 


I BBRR + 2 BBRr+ 2 BbRR + 4 Bb Rf . . =9 blues 

X bbRR + 2 bb Rr . - . . . . . =3 reds 

I BB rr + 2 Bb rr + I 55 rr. =4 whites 


The crosses red X white were also made and results obtained which 
are quite explicable on the basis of the above scheme : the F z is composed 
Of plants with blue and red flowers respectively in the proportion 3 : x. 
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Wheat —Appearance of loose-eared plants m pure varieties of compact¬ 
eared wheat — Starting point. — 40 pure varieties of “ Abed ” wheat with 
close.ears (1914). In one of these lines, composed of about 50 plants with 
typically compact ears, a specimen with loose elongated ears was picked out 
From this plant, m 19x5, there were derived 27 compact-eared and 27 
loose eared plants, each lot clearly separate fiom the other. The former 
had 2 stems per plant, the latter 14 stems, that is, a lower tillering along 
with greater length m the stems ; consequently the latter were less robust. 

The following table shows the differences observed between the two 
types 



Compact-eared 

type 

boose-eared 

type 

dumber of stems per plant 


2.0 — 2 2 

vO 

H 

1 

H 

Height of stems . * . . . 

cm 

127 

135 

length of ear , « . . 

cm. 

8 26 

9 50 

Number of spikelets 

* • * 

19 3 

18 O 

Average distance between two spikelets . 

Trim 

4*3 

5*3 


Of each of these types, 10 pure lines were sown The 10 lines derived 
from the compact-eared type gave, in 1916, compact-eared plants, while 
the 10 lines derived from the abnormal type gave a mixed progeny of 
compact-eared and loose-eared plants. 

In 1917, the same phenomena were repeated ; in no case were constant 
loose-eared pure lines obtained. 

In 1918, in a culture, besides the two loose-eared and compact-eared 
types there appeared also a third type with short stems and very short 
and compact-ears, which greatly resembled “ Kubbe " wheat {Trut cum 
compactum). 

This 3rd type, represented by a single specimen, in 1919 gave a progeny 
including, besides the 3 above-mentioned types, also a 4th type, which was 
dwarf 

Barley. — Crossing dwarf forms and normal forms. — In 19x5 the 
author crossed “ Binder ” barley with a dwarf barley derived from the mu¬ 
tation of a pure line of 2-row barley. 

In the F x the hybrids resembled the " Binder ” parents ; the F z con¬ 
tained normal and dwarf plants respectively in the very doubtful pro¬ 
portion 6.1. 

Transmission of abnormal characters. — Plants having giant ears, 
mostly empty and misshapen, which were isolated in 1916, gave in 1917 
a progeny composed of 36 abnormal and 4 normal specimens.. 

In 1918, the seed of 10 of the 36 abnormal and of 2 of the 4 normal 
specimens was sown, and there were obtained, in the former case, exclusi¬ 
vely abnormal progeny, and in the latter case mixed progeny: No. 1 = 35 
normal + 8 abnormal, and No. 2 = 22 normal + 8 abnormal, that is, in 
all, 57 normal and 16 abnormal, in the proportion 3.35 : x. - 

WM3 
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Hence this anomaly is a recessive property ■with respect to the domin¬ 
ant normal form 

The two plants of normal aspect were, therefore, of hybrid nature, as 
also the mutant of 1915 must have been, from which in 1916 there were 
derived the plants in which the anomaly was visible. 

194 - The Selection of Hevea brasiliensis according to Individual Differences 

in Yield. — 1 Whitby, Stafford, m Bulletin of Miscellaneous Information , Royal 
Botamc Gardens , Kcw, No 8, pp 317-31CS London, 1910 — II MASS, J G , in Mede- 
deehngen van Algemecn Proef station dev A V R* 0. S , Rubbersene No. 21, pp 1-20 
Medan, August, 1919 

I. — These are the results of a series of observations made m the Fe¬ 
derated Malay States on the specific differences in the amount of rubber 
yielded by individual trees of Hevea bvasihensts of the'same age and growing 
under the same conditions, in order to establish also whether there exists 
a correlation between the yield and the girth of the trunk. Some 1000 
trees, 7 years old, in a normal plantation covering 13 acres, were care¬ 
fully studied, the trees being in their third year of tapping 

Great variations were found in the rubber content of the latex (the 
strength " of the latex) from different trees, and appeared to be constant 
from year to year. Some trees yielded 23 gm of rubber per 100 c.c. of 
latex, others as much as 54 to 55 gm per roo c c. of latex, the mean for 
the 245 trees examined being 39 58 gm. per 100 c.c. 

The rubber content of the latex increases as the trees grow older, to 
the extent of 1-2 per cent, per annum. 

The author admits the possibility of obtaining good positive results 
from selection based entirely on individual variations : if high-yielding trees 
can be segregated and provided that pollen of poor-yielding trees can be 
prevented from gaining access to the flowers, it should be possible to get 
seeds capable of producing trees with a high percentage of rubber in the 
latex. There is a definite correlation between girth and yield, but it is not 
sufficiently well indicated to be of great value in eliminating trees from a 
plantation. 

' II — In Hevea plantations there are good and bad yielding trees. For 
5000 trees 8-9 years old, the mean daily yield of latex was 22 c.c. Eighty per 
cent, of these trees gave on the average ± 10 c.c , while the remaining 
twenty % alone produced 65% of the entire yield It is to be inferred from 
these results that productivity is a hereditary character. 

On the other hand, in plantations, free cross-pollination mixes good 
and bad elements in the most varied of genetic combinations, while complete 
segregation of the best specimens involves very great difficulty from the 
technical and practical point of view. 

The author urges the suitability of vegetative propagation of the best 
yielding trees, by grafting on to the young plants slips from specimens that 
have been under careful and continuous control and are notable for their 
high yielding properties. 

* It is a case of repeating with Hevea brasihensis that which is being 
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tried at present -with coffee and cacao in Suriman and has already been 
carried out on a large scale in tbe United States citrus plantations. 

i95 - Apple Bud Selection and Selection of Apple Seed for the Propagation of Apple 

Seed. — Crandall, Charles S , in University of Ill.nois Agricultural Ex pen meat Station, 
Bullehn No 211, p 180-264, 42 fig Urbana, Illinois, Tune, 1918 
Results of a series of experiments made since 1907 with the object 
of establishing: — 

(A) Whether, when selecting apple buds, account should be taken 
of the size of the buds and of their position on the tree and on the branch 

(B) Whether apple seedlings obtained from seed taken from large 
apples are better than those produced by seed taken from small apples. 

(A) Selection oe the buds — (1) Large buds and small buds. — 
For estimating the effect of selection of the bud, the annual growth of the 
plants (produced from the buds) was measured in inches. The following 
Table sums up the principal data: — 






Average growth m inches 



Variety of Apple 










size 01 Dud. 





| 






1908 

1909 

1910 

xgn 

19x2 

1913 

* 9*4 | 

! 

19 X 5 

Yellow transparent . . < 

! 

\ I*arge 

21 

11 

II 

37 

40 

53 

74 

92 

( 

1 Small 

17 

6 

9 

42 

50 

60 

72 

93 

Oldenburg * . . j 

> I/arge . . . 

15 

26 

II 

46 

40 

63 

70 

92 


1 Small . . 

11 

20 

12 

37 

45 

58 

72 

93 

Grimes . . , ! 

( I*arge . . . 

19 

20 

9 

42 

5 i 

64 

80 

102 

i 

j Small . . . 

21 

16 

8 

38 

47 

53 

64 

90 

Winesap • ... - , < 

i Iyarge. 

28 

17 

9 

46 

55 

70 

88 

116 


[ Small. . 

21 

10 ! 

II 

46 

56 

72 

89 

113 

Ben Davis. . . < 

S Large . . 

28 

19 

9 

43 

52 

64 

! 78 

98 

1 

\ Small. . . 

20 

21 

7 

46 

5 <> 

69 

! 84 

j 109 


Note —Total growth (leader and branches) is given for 1908 and 1909, growth of leader 
only for 1910 ; total height of the plant for each succeeding year. 


As an examination of these data proves, there is nothing m them, at 
least so fax as vigour of growth is concerned, that points to any difference 
due to the size of the buds for grafting. 

(2) Position of the bud on the tree. — The buds for propagation were 
divided into 4 classes for this purpose : — 

(а) Terminal buds from central terminal shoots. 

(б) Terminal buds from extreme lateral shoots on the south side of 
the tree (in full exposure to the sun). 

(c) Terminal buds from extreme lateral shoots on the north side 
of the tree and for the most part shaded 

[d) Terminal buds from short interior branches. 

\e) Terminal buds or scions from centrally located water sprouts. 
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In this case, as in the former, the selection of the buds had no influence 
on the subsequent growth The growth curves are essentially the same for 
a, b, c, d, and e. 

(3) Position of the bud on the shoot. — For this purpose the select¬ 
ed buds were divided into 4 classes — 

(a) Terminal buds. 

(b) lateral buds from the top extremity of the shoot. 

(c) Buds from the middle of the shoot. 

(d) Buds from near the base of the shoot. 

From the data collected in tabular form and also in graphs no re¬ 
lation is shown to exist between the position of the bud on the shoot and 
vigour in growth. 

Conclusion — The size and the position of the bud do not give any 
indication to help selection. 

(B) Selection of seed — The fruit was classed as “ large ” 
and “ small ” on a basis of the size, all fruits having transverse diameters 
of 65 mm. or more were classed “ large " and those having transverse 
diameters of 64 mm. or less were classed “ small ”, The following Table 
relates to the varieties Grimes and J onathan • — 




Grimes 

Jonathan 



I*arge 

Small 

I^arge 

Small 

Average weight 

. gm 

130 70 


106.31 

141.46 

03-83 

Average transverse diameter. 

. mm. 

66.00 


62 00 

70 QX 

6059 

Average longitudinal diameter . mm 

57.00 



6031 

52 26 


From the many data collected regarding the vigour of growth of 
the plants, it appears that plants grown from seed taken from large apples 
are more vigorous and resistant to disease and adverse conditions than 
those grown from seed taken from small apples. 

196 - The Activity of the “ Federazione dei Consorzi Agrari Italiani ” for the Produc¬ 
tion Of Pure Seeds in Italy. — Gtornale di AgricoHura della Domentca, Year XXIX- 
No. 33i P- 238. Piacenza, August 17 1919. 

In 1918. the “ Federazione dei Consorzi agrari ” (Federation of the 
agricultural consortia) initiated a programme which consisted essentially 
of the following two points: — x) to encourage adaptation tests, in different 
regions, of selected varieties from the plant -breeding stations; 2)'to encour¬ 
age the industrial production of seeds, both by farmers and by their as¬ 
sociations. 

For the purpose of the adaptation tests, in 19x8 about 350 quintals of 
wheat seed were got, of the best pure varieties obtained by M. Todaro, 
of the Bologna Plant-breeding Station, by M. StrampELLI, of the Rieti Sta¬ 
tion, and by M. Passerini of the Scandicd Institute. These seeds were 
distributed to some of the prindpal agricultural assodations for experimental 
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trials The aim of the trials was to ascertain the ability of the varieties 
to become acclimatised to the different conditions and different parts of 
the country, and to compare each of them with the original non-pure va¬ 
riety Four varieties segregated at the Bologna Station, of the tj*pes Gen* 
tile (family 48), Colognese (families 12 and 10), Inallettahle (fam. 38) and 
Marzuolo (fam 83), as well as Cavlotta Strampclh (obtained at the Rieti 
Station) and the hybrid NoS X Gentil rosso, were reserved for noith Italy 
and part of central Italy. In south Italy (province of Lecce) experiments 
were carried out with the varieties of wheat known as Lmgia Strampelh, 
Apulia, Damo,Nuovo Gargano , Selezionato Menorca, and also Mar aim bar¬ 
ley from the Rieti Station. There were 38 centres for adaptation tests, 
with a total of 106 plots. The plots were inspected from the second week 
of May up to July 8 to 10 These tests provided the first material which the 
Federation will make use of m order eventually to set up model centres for 
the production of the best varieties of seeds. 


197 - Investigations on Wheat Siftings. — Savini, G , in Le Staziom spenmentah ag>Ci¬ 
ne ztahane, Vol 32, Nos 7-9, PP 36*-374* Modena, 1919 

The paper deals with the work done at the central chemical laboratory 
of the Customs and Direct Contributions Department in Rome on wheat of 
different origins : various districts of Italy, Rumania, Russia, Argentina, 
Australia, British India, Morocco and North America. In all, 35 samples of 
soft wheats and 14 of hard wheats (the latter being mostly of Russian ori¬ 
gin) from the 1913 and 1914 crops were examined. It could be taken for 
certain that none of the samples examined had undergone any cleaning 
process after threshing, 

Conclusions. — The commonest seeds found in wheat siftings are, 
in alphabetical order' Agrosiemma Giihago, Avena saliva, A . fatua, Con¬ 
volvulus arvensis, Galium Income, Gladiolus segetum, Hordeum vulgare, 
Lohum temulentum, L. perenne , Lathyrus aphaca, Polygonum convolvulus, 
Saponaria vaccaria, Secale cereale, Smapis arvensis, Vicia saliva, V vil- 
losa , F. sylvatica. 

Less common, are seeds of : — Adorns aesiwalis, Bifora radians, Bu - 
phurum protractum, Coromtta vana , Eroum emha, Lithospenmm arvense , 
Medicago saliva, Melilotus sulcata , Muscan botryoides, Ormthogalum um~ 
bellatum, Rapistrum mgosum . 

Still less common are seeds of: —■■ Bromus secalinus, Camelina sativa 
Caucalis daucoides, Cirsium arvense, Ceniaurea Cyanus, Lohum iklicum , 
Phalaris cananensis, Ranunculus arvensis, Scandix PectenVenens, Setana 
glauca, Sinapis nigra, etc 

Out of 35 samples of hard wheats and 14 of soft wheats examined, only 
3 contained, in very slight proportions, seeds of Melampymm arvense, which 
are poisonous. 

A large part of the commonest seeds is cosmopolitan, such as Avena 
saliva, Agrosiemma Giihago , Convolvulus arvensis, Galium tricorne, Lathy¬ 
rus aphaca , Sinapis arvensis, Polygonum Convolvulus, etc. 

Others are found only in Italian wheats, such as: — Alopecurus 
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(xgveshs , Bifora radians, Bnpleumm protmctnm, Gladiolus segetum, Phalans 
cananensis, 

Tlie following seeds are almost entirely absent from Italian wheats, 
and are found mostly m foreign wheats — Camchna sativa-Saponana 
Vaccana, Seiana ghmca, Smapis nigra , etc Seeds of Alopecurns agrcstis 
were found only, and then in abundance, m 5 samples from the district 
of Rieti (Italy) 

Rumanian wheat is almost always notable for the large quantity of 
rye and corn-cockle found in it, and Russian soft and hard wheat for 
the presence of barley, Polygonum Convolvulus and Saponana vaccana . 

As regards total percentage, the siftings oscillate between a maximum 
of 75 gm. per kg (Moroccan wheat) and a minimum of 2 gm. per kg. 
(British Indian wheat). On the average, Italian wheat contain not 
more than 2 % and foreign wheats not more than 3 % of siftings 

198 - Rice-Growing in Greece. — Papageorgiotj, P, (Director of the Royal Greek Society 
of Agriculture), in Annales de Gembloux, Year XXV, No 3, pp 93 "97 Brussels, 1919^ 

Rice is not an important crop m Greece, but it is ne\ ertheless true that 
rice is a paying crop where soil conditions (nature and exposure of the land) 
and water supply (springs, streamlets, etc ) are suitable, and in any case a 
duty of 24 65 francs per 100 okes (125 kg) on imported rice favours home 
production Some years ago, rice crops were of greater area in Greece than 
at present, because low-lying and marshy ground was then cultivated. Fol¬ 
lowing on the State prohibition of this crop in places where there was stag¬ 
nant water, with the object of diminishing the causes of malarial fever, 
rice cultivation had to be limited to healthy and irrigated ground. Thus, 
as regards the ancient kingdom, the crop is grown almost entirely in Thes¬ 
saly ; according to the statistical data, the area cultivated is only 132 5 hec¬ 
tares, of which 9 /io belongs to the Trikkala estates, which are, provided, with 
very efficient industrial machinery for treating rice. 

As for New Greece, it is in Epirus mostly and in Macedonia that rice 
is grown In Epirus, the province of Faramythis produces 312 500 kg. per 
annum and that of Margation 875 000 kg I11 Macedonia the chief rice-grow¬ 
ing districts are Vodena (1x2 500 kg.)’, Karatzova {62 500 kg.) and Yannitza 
(25000 kg.). 

Sowing is carried out in spring, when the temperature rises, the ground 
being previously well worked, ploughed, levelled and cleared of weeds 
Planks set on slight earthen dykes divide up the rice fields; the arrangement 
of the channels ensures irrigation at will according to needs, and at the same 
time the ground is kept wholesome. It is usual to sow 125 to 187 kg of 
seed per hectare, less in the ancient kingdom, more in Epirus and in Mace¬ 
donia {New Greece). The seed L covered m by means of a plank drawn by 
animals over the flooded ground ; the soil is kept constantly moist. Hoeing 
is diligently pushed on, so as to ensure uniform and vigorous growth. Reap¬ 
ing is done by sickle, in July, August and even in September, according to 
the district and the variety cultivated. The yield is variable: on the aver¬ 
age, from X2 500 to 15 625 kg. per hectare. In Thessaly, rice is followed by 
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a wheat, cotton or maize cxop, and is grown again on the same ground af¬ 
ter an interval of 3 or 4 years The native varieties are distinguished as 
white rice (“ aspro ”) and red-brown rice (" kolano ”) The fonnei of these 
is the better m quality, earlier and less productive , the latter is a better 
yielder but is late. Spanish and Italian varieties have given very good re¬ 
sults in Thessaly. 

According to analyses carried out at the State agricultural chemistry 
laboratory at Athens, the composition of Greek rice, compared with that 
of other foreign-grown rice (Bombay, Japan, Burma) is as follows . — 



Grown in Greece 1 


■ 






Bombay 

Japanese 

Buima 

Substances estimated 

Spanish 
variety 
of nee 

Italian 






variety | 
| of rice 

npuus 

rice 

rice 

rice 

rice 


(Ostighese) I 

1 i 




: 

Water . 

1302% 

12 71 % 

1 

1 12.34 °'t 

13 °°% 

1 1448% 

13 20 "0 

Starch and sugar 

77 23 

76 6l 

76 30 

77 63 

7083 

7410 

Nitrogenous matter 

7 50 

9 04 

9 95 

7 44 

10.47 

9 26 

Fats. 

0.42 

0,36 

0 56 

O 70 

a 39 

2 20 

Cellulose * *. 

0 76 

0.33 

0 38 

0 So 

0 So 

0 bo 

Ash. . 

1 07 

o.95 

047 

1 23 

0 91 

o 70 


100 00 

100 00 

100 00 

100 00 

100 00 ! 

100 00 


This table shows that the kinds of rice grown in Greece are relatively 
very rich in starchy matter and that, among them, the varieties of Span¬ 
ish origin acclimatised to the country take the lead 

Greece, a small producer but a large consumer of rice, imports ann¬ 
ually 5 000 000 to 5 625 000 kg. The following are details of imports 
from 1901 to 19x2 into the old kingdom of Greece : — 


1901 

1910 

1911 


4 562 864 ks* 

5 509 929 » 

5 599 256 » 
5 397 150 » 


Imported rice comes from various foreign countri^ and several va¬ 
rieties are found in trade* Compared with, these the locally-grown pro¬ 
duct is of inferior quality, chiefly due to the lack of suitable industrial 
treatment (polishing, glazing, etc.), the only exception being Thessalian 
rice which is worked up in a first-class mill 

Though rice-growing in Greece is at present of so little importance, 
suitable conditions, especially in the new kingdom, open up for it a future 
not to be despised; in fact, besides certain parts of the old kingdom, 
Epirus and Macedonia (Yannitza, Vodena Vally of Axios, Karatzova, 
etc.) contain suitable land and plentiful water supply. 

Everything considered, the development of nee cultivation in Greece 
will follow the general agricultural progress of the country, particularly 
in the new kingdom* Hence the desired progress, which will soon provide 
Greek farmers with new resources and national economics with new re- 
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venue, is to be expected from the efforts and propaganda of the Greek 
government and, m its own special sphere fiom the Royal Agricultural 
Society. 

199 ~ A Study on Rice from the Cameroons. — HeIm and IIusson, in Mimstere des Co¬ 
lonies, Bulletin de VAnence Generate des Colonies (formerly Bulletin de VOffice Colonial) 
Year XII, No 142, pp 569-57-4 Paris-Mehin, Oct, 1919. 

The General Commissioner for Trance in the Camcroons sent to the 
“ Office colomal ”, through the efforts of M. Rouget, Delegate for French 
Equatorial Africa, varieties of Cameroon rice, which were referred for 
analysis to, the Colonial Products Study Department. 

The study of 3 varieties of the rice gave the results summarised in 
the present note Two varieties came from the sub-division of Yoko 
and are named “ Yoko No. x ” and “ Yoko No. 2 ” , one variety was from 
the sub-division of Duala 

The authors give the detailed results of their analyses. 

Of all cereals, rice is the one which contains most starch and least 
nitrogenous matter. With rice intended for starch-making, preference 
should be given to kinds especially rich in starch and, consequently, poor 
in nitrogen. This no longer holds good where the rice is for human or 
animal consumption, or for distilling or brewing. Hence the content 
of nitrogenous matter m particular should be taken into account. From 
this same point of view it should be noted that de-germing the grain is 
an operation which causes a diminution in the food value of the rice. 

The varieties Yoko No. 1 and No. 2 are very rich in nitrogen. Their 
content is even higher than that indicated by Baixand for Saigon rice, 
which was the richest in nitrogenous matter of the commercial sorts (de¬ 
corticated grains) analysed by him. Yoko No x contains 8.44 % ni¬ 
trogen and Yoko No. 28.75 % whereas m Saigon varieties, according 
to Baixand, the percentage varies from 6 90 to 8.38. Hence these two 
types are perfectly suitable for distilling and brewing. 

The above statement applies equally to Duala rice; the nitrogen con¬ 
tent of the decorticated gram exceeds the maximum given by Baixand, 
for Saigon rice: 9.31 % for the entire and 8.57 % for the decorticated 
grain. On comparing the content in nitrogenous matter of Duala whole 
rice with that of the varieties studied by Bussy (decorticated rice), this 
content is seen to be lower than in certain Far-East varieties (mountain 
paddy of Rais m the Eang-Bian region in Annam, Java rice, " Carolina " 
variety, Phu-My crop, etc.), and higher than in other varieties of the same 
origin (South Annam (Nhatrang) red-grain paddy). It may be admitted 
that this rice is similar to the Far-East varieties in composition. 

200 - “La Sueeulente”, a New Variety of Potato Suitable for the South of France. 

— Zacharewicz (Director of the Agricultural Services of Vauduse), in Comptes rendus 

des S&ances de r Academic d 9 Agriculture de France, T. V, No. 36, p. 927.Taxis, 

Nov. 26 19x9. 

This paper describes experiments in growing in Vauduse a new variety 
of potato, “ Da Sueeulente ”, 'coming from the north of France. 
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Planting was earned out on March 15 oil a clay loam soil moder 
ately nch in nitrogen and potash but poor m phosphoric acid, cultivated 
to a depth of 40 cm. after the application of 30 000 kg of manure per hec¬ 
tare. Growth was regular and the harvest, on June 24, gave 18 000 kg 
per hectare, while the vanety known as " Institut de Beauvais ”, cropped 
under the same conditions yielded only 16 000 kg. 

This new variety, considering its yield, the quality of its tubers and 
its earhness, will be of great value in the South of France. 

201 - potato Growing in the United States* — hqemes,g K,m u S Department of Agri¬ 
culture, Bulletin No 695 , 24 pp Washington, Oct 16, 1918 

These data are for the use both of the public in general and of thobe spe¬ 
cially interested m the production, trade and consumption of foodstuffs, and 
include many statistics on. — area under potatoes in the United States, 
production, imports, supplies, exports from one State of the Union to 
another, supplies for export abroad, consumption per inhabitant since 
1849, summary for the period 1905-1914 

In the last period, which reflects pre-war conditions, 343 394 000 
bushels of potatoes were harvested annually from 3451000 acres, with an 
average prdduction of 97.0 bushels per acre, or 3 76 bushels per capita and 
99.1 % of the supply. The average price paid at the farm for potatoes 
was 59 1 cents per bushel, 

202 - The Use of Johnson grass (Sorghum halepenes) in Italy. —pantanelli, e., forage-crops. 

in Le staziom spenmentali agrane itahane , Vol 52, No 7-9, PP 405-.115, Bibliography meadows 
of 25 works Modena, 1919 pastures 

The “ canarecchia” or “ sorgagna ” (Johnson grass) is a Gramineac that 
grows wild round the Mediteiranean basin, from which it passes to Persia 
and on to India In Italy it is common on the alluvial soils of the lower 
valley of the Po, in the Valdarno, lower Tiber, etc , it is always present on 
sandy places generally and on light soils ; in vine growing districts it 
is common on sandy soils (e. g in the Etna region in Sicily). 

This plant does not appear to be cultivated in Europe, where it is even 
regarded as one of the worst kinds of weeds ; in fact, it is very difficult to 
root out, because it multiplies not only by seed but also from broken rhi¬ 
zomes, In India it is dried and used as fodder. In Egypt it is made use 
of when fodder is scarce, and in lower Venetia wheat stubble among which 
it is found is utilised for fattening, and searched out by farm stock. Im¬ 
ported by chance into the United States, where it is called " Johnson Grass " 
this plant has become a real weed in the southern states, but, as it has been 
observed to provide good fodder and, thanks to its rhizomes, to resist 
the severest droughts and most rigorous winters, it has been grown for some 
years in the semi-arid zone of the Union, from Oregon to the Gulf of Mexico, 
as a summer fodder plant. Mr. Scudper has got from it, without irrigation, 
in Oregon, 25 quintals of hay per hectare. With the help of irrigation, in 
regions where the rainfall amounts to 400 mm, per annum, up to 80 quintals 
of hay have been obtained per hectare from it. In the United States, 

Johnson grass has also been found useful as a wind break to shelter the most 
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delicate of the shrub crops At the beet cultivation experiment station of 
■' Rovigo, M. Munerati planted hedges of the grass round plots of se¬ 
lected beet in order to prevent cross-pollination among them. 

This sorghum has been impoited by chance also into Australia, where it 
as thriven to such an extent, as to be one of the utihsable wild fodder plants. 

With a view to trying the use of this plant also in Italy, where it is 
a wild native, the author grew experimental crops of it near Rome. As 
the seeds are of low germinating capacity, although maintaining their vi¬ 
tality for several years, he multiplied the crop from pieces of rhizomes, 5 
to 10 cm long, planted on the March 20, 19x8, at a depth of 5 cm. and 
5 cm apart, in lines spaced at 30 cm , and in a mellow but very poor soil 
hoed on the surface and not manured. No subsequent cultivation was 
given. The year was a very dry one At the flowering period in Septem¬ 
ber, 7330 kg. of grass (65 % water) was harvested, which gave 2950 kg. 
of hay (15 % water) having the following composition : Teaves, 32 %, 
stalks, 58 % , panicles, 10 % , and with the following chemical composi¬ 
tion : Water 15, %, raw protein, 6,58% ; oils and fats (raw), 1,25 % ; 
non-nitrogenous extract, 27.24 % , cellulose, 44.80 %; ash, 5.13 %. 

Similar trials made in 19x9 gave like results, 

Conclusions — Cannarecchia, although it should he kept down in 
many cases, because it spreads everywhere, is utilisable for several agri¬ 
cultural and industrial purposes Easily grown on poor soils, even barren and 
dry ones, it is very resistant to drought. As it continues growing during 
the dry season, in the most arid places it is capable of providing, at the time 
of the greatest scarcity of green fodder, about 75 quintals of grass per hec¬ 
tare or 27 quintals of hay not much inferior in quality to that of fodder 
sorghum. The rhizomes are stiU more useful than the hay ; under culti¬ 
vation, a yield of 200 quintals has been obtained per hectare. They con¬ 
tain as much as 27 % starch and 13 % sugar (mostly saccharose), but on the 
other hand they contain little fibre, and hence make good feed. 

From the rhizome, besides 25 % starch '(air dried) there can b% got 
25 % sugar syrup (50 % water) which may be used either as human food 
or as a source of 7 % by volume of ethyl alcohol (95 %). If the rhizome is 
used only for making alcohol, 18 to 21 % by volume of 95 % alcohol is 
obtained from it. 

In every way J ohnson grass deserves to be included among the 
useful plants, especially in regions where there is a long period of drought 
in summer. 

fibre crops *°3 - The Cultivation of Fibre Plants in Indo-China: Agave Cantala (1). — 

I Chevalier, Aug,, in Bulletin Agncole de VImtdut Scimhftque de Saigon, Ytat I, No, 9, 

pp 266-270 Saigon, Sept, 1919 —II Vernet, G, Ibid, pp. 270-276. 

The provisioning of Europe in fibre other than cotton and wool (i. e. 
hemp, flax, jute, henequen (2), sisal) is becoming more and more difficult. 

(1) The authors designate under this name the speaes called Agave Cantula Roxb. in the 
Index Kmensts (Ed ) 

(2) Agave fibre, under the names of “Henequen”, “Chanvrede Sisal”, “Sisal hemp”, 
* * Ixtle and “Tampico”, has made Yucatan, formerly disowned and considered useless for agti- 
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Some countries, like Russia, which supplied large quantities of flax, 
are no longer exporters. The unsettled state of Mexico' during the last 
few years has reduced the production of henequen, and the agave planta¬ 
tions of German East Africa which yielded m 1912-13 about 20 000 francs, 
worth of fibre, seem to be non-existent since they were abandoned during 
the war 

The time is therefore favourable for starting certain textile fibre crops 
in the French colonies 

From time immemorial in Indo-China, the Annamese have grown 
jute and ramie , also the mountain population of Tonkin and North Annam 
grow some hemp, but the yield of fibre has always been very small. 

Since 1878, attempts at the cultivation of ramie, crotalana and Aes - 
chynomene cannahma have been made under the direction of the botanist 
Pierre near Saigon. Eater on, the trials were continued at Tonkin. They 
were concerned chiefly with jute, the textile banana tree or abaca” 
agave. Hibiscus , and the crotalaria. At the time of the Colonial Agri¬ 
culture Congress m 1918, M. Hautbfeuieeb* made public the results he had 
obtained (1), bnt they were not very conclusive. 

In 1918-19, the experiments were renewed at various places in Indo- 
China, with the following plants . 1) flax, at Tonkin , 2) hemp, at Taos : 
3) jute, at Tonkin and m Cochin China; 4) agaves, in South Annam. 
The two notes summarised give the first results of the studies undertaken on 
the last of the above four crops, the agaves, especially Agave Cantula Roxb (2). 

In the south of Annam, between the sea and the southern spurs of 
the Annam Cordilleras, there is a belt of 2000 to 3000 square kilometres 
lying in the provinces of Phanrang and Phanthiet, in which the desert 
characteristic is excessively- remarkable. 

This belt is very easy of access, being traversed along its whole extent 
by the Saigon-Nhatrang railway and including the port of Bangol. 
The country is sandy, dry and arid, and certainly in Indo-China there is 
no district more suitable for the cultivation of the agave. 

The Agave Cantala (the “ Maguey ** of the Philippines), doubtless of 
Mexican origin, has for long been considered to be the Agave americana , 
but latterly several American botanists have shown it to differ from the 
latter in some important respects The name applied to it today was 

culture, a prosperous country (E Hautefeuuxe, & Agave textile an Tonkin, Congrds cPAgricul¬ 
ture coloniale, S6ne Hanoi, No. 3, Hanol-Haiphong, 1918) (Ed.) 

(1) See R Dec iqi8. Nos 1387 and 1358. {Ed) 

(2) M E HAothfeuiixe, in his paper entitled & Agave textile au Tonkin, indicates the 
following two varieties of Agave Cantala —1) A Cantala, commonly miscalled vzvipara. , 
2) A. Cantala vanegata, very ornamental and remarkable for the white striping on every leaf. 
According to t h is author the following are the species and varieties eperimented with at 
Tonkin* (r) A, ngida sisalana ; 2.) A ngida elongata ; 3) A. Cantala; 4) A. Cantala varie- 
gata ; 5) Agave not strictly determined, a false sisal called lurida in some cases and 
deczpiens in most , 6) A americana : 7) Fourcroya {=* Furcraea) gigantea ; 8) Zapupe, 
sent by the Colonial Gardens of Nogent-sur-Marne on account of remarkable qualities not yet 
defined. (Ed) 
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created by tbe English botanist Roxburgh for the form of it which is natur¬ 
alised in British India and commonly giown, according to Stewart, m 
the Punjab to make hedges. 

The Agave Cantnla, although certainly of American origin, has not 
yet been observed in its native land, and it is known to this day only on 
the coasts of tropical Asia, in the Malay archipelago and m the Philippines, 
where it was introduced by the Spaniards at an early period. According 
to E D. Merrill, it is an ornamental plant extensively cultivated in sev¬ 
eral provinces of the Philippines for its fibre Hautefeuille states this 
species also, and not the true sisal {A ngida Mil), in grown in Ja\a for the 
production of sisal fibre fou export (about 4000 tons per annum) 

E D Merrill says that Agave Cantnla Roxb is synonymous with 
Fnrcraea cantnla Haworth — Agave Rumphn Hassk This would be 
also the Agave amencana of Rumphius (not of Rinnaeus), wrongly identi¬ 
fied by Rinnaeus with his Agave vnnpara. The latter species m any 
case remains a mystery, and it may be that this is the plant in question. 

In short this species was ^brought from America by the Spaniards 
long ago, is known only in Indo-Malaya, where it is cultivated and 
naturalised It is also found m abundance all along the coast of South 
Annam, and is sometimes planted on graves and around pagodas in the 
rest of Indo-China. Its introduction seems to date very far back, although 
Roureiro did not mention it in 1790 in his Flora 

In the and belt referred to, A. Cantnla is already very widespread. 
It multiplies by suckers, bulbils and seed. On dunes it appears to be a 
good fixing agent for sand; fiom this year onwards the Annam Forest De¬ 
partment, under the direction of M H Guibier is taking up the breeding 
of it It is a plant which will serve for industrial uses, and the investiga¬ 
tions carried out by M. Vernet will soon provide reliable-information as 
to its value and the yields to be expected when it is methodically 
cultivated. 

II. — Being struck by the growth of sisal in the region of Tourcham, in 
the province of Phanrang, M. Chevalier, Director of the Scientific Insti¬ 
tute, requested the author to look into the question, to determine the fibre 
content of the leaves of these Amatyllidaceale and to investigate the 
possible prospects of their cultivation as textile plants. 

Botanical Origin. — The agave is known in Cochin China and Annam 
by the names " Thom-tao ” or “ Gai-tao ”, which mean Chinese Pineapple 
or Chinese Ramie. 

This is not an indigenous species and, in spite of its name, this plant 
is not a native of China, but, according to the results of M. Chevalier, it 
is the A. Cantnla Roxb. which, like all the agaves, is a native of America. 

Habitat. — A very superficial review of the matter might give rise to 
the belief that the agave in the Tourcham district grows naturally in the 
bush, without any attention whatever, and that its cultivation, on this 
account, may be limited to the establishment of a plantation, which need 
only be left to itself for a certain length of time before the owner, return¬ 
ing b few years later, can profit by it Such a procedure would be a grave 
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mistake, and one which has in fact already given some planters a set¬ 
back which should not be repeated. 

On closer examination it is found that the aga\ e is planted by the na¬ 
tives in lines, on the borders of the fields as live hedges Sometimes these 
hedges, when left without attention, are gradually invaded by wild shrubs ; 
the brushwood then slowly takes the place of the aga\e plants, and the 
whole often has the appearance of wild-growing vegetation 

Moreover, although the agave is not an exacting plant, it would be 
a mistake to think it acquires the luxuriant growth found in the provinces 
of Phanrang and Nhatrang entirely by coming up a* random in the 
sand In practice, as these plants form living fences round the fields, 
the operations of cultivation, ploughing and harrowing are the means of 
benefiting the plants round the- border In addition, all the plant waste 
that is dragged to the outside by the harrows is thrown beside the fence, 
where it rots and so little by httle forms a top soil which is not without 
effect on the growth of the plants whose roots it covers In the districts 
of Xinh-chu and Nhatrang, where agave* are planted along the roads, they 
receive the sweepings and various kinds of animal refuse Though this plant 
is not exacting, since it will grow and even spread xn extremely poor ground, 
it is nevertheless very responsive to any help m fertilising material and to 
all cultural operations. 

The author gives two analyses of soil samples taken from the roots of 
the best-developed agaves in the Tourcham and Ninh-chu districts. The 
results of these analyses show that the soil is very sandy, containing a lit¬ 
tle lime and organic matter of which a certain proportion has already 
become humus Its content of nitrogen and fertilising mineral matter 
is very low, but still appreciable 

Further, analyses of agave leaves show a plant whose vegetative 
parts above ground contain only from 15 6 to 17 8 % dry matter and 84.4 
to 81 2 % water. The leaves are very poor in nitrogen, containing only 
1.X9 % in the dry matter. 

An investigation of the mineral contents of the dry matter gave the 


results shown below :— 

Silica ... . * 0580% 

Phosphoric aacl . o 303 

Potash . .... . i.xao 

I^rae ...... . 3.710 

Magnesia .... . . . 1 320 

Peroxide of iron and aluminia . ... . .0 320 

Soda, carbonic acid and undetermined substances , 3 087 


Total ash . * . 10.149 % 


One of tiie mineral elements to which attention should be drawn is 
the hme, which enters into the constitution even of the agave textile fibres. 
The mean weight of the leaves growing under good conditions being about 
1 kg., it is sufficient to multiply the preceding figures by io in order to find 
out what a leaf will remove from the soil. 



196 


FIBRE CROPS 


As each plant of A. Ccmtala has 80 to 90 leaves, it is evident that a reg¬ 
ular plantation, m which shoots are entangled among the original plants, 
eventually takes up a fairly large quantity of fertilising material which 
will be regularly removed from the soil by continuous cropping 

The growth of agaves, with small plants from the suckers gradually 
increasing in number, suggests the establishment of a regular plantation, 
in rows 4 to 5 metres apart, with intervals of 1 metre between the plants in 
the rows The intervening spaces could thus be easily cultivated and ma¬ 
nured, and might even serve to grow improving catch crops, such as ground¬ 
nuts, beans and various legumes, of which the leaves would be regularly 
left on the soil, likewise small carts could pass up and down the rows when 
harvesting the leaves 

Growth. — Studies on the growth of agave have shown that under 
good growing conditions these textile plants in Indo-Clnna can be turned 
to use after 3 years at most, counting from the time they are planted ont. 

Fibre content of the reaves. — De-fibrmg was done by hand A 
first operation, hammering the leaves with a wooden mallet, gave, after 
drying, 2 86 to 4 75 % of fibre Complete cleaning by hand, fibre by fibre, 
made a difference in weight of 30.9 % 

The yield of the leaves m fibre dried in the air and perfectly cleaned by 
hand varied from 1.9 to 3.8 % with a mean of 2.5 %. 

Agave fibre — The bundles of fibre are thicker at the base of the 
leaves than at the point, and are not round but more or less flattened. Mi¬ 
croscopic examination shows that they are made up of a large number of 
elementary spindle-shaped fibres, with smooth walls, united to each other, 
2 to 2.5 mm. in length, of irregular polygonal section, of 0.03 to o 06 mm. in 
outside diameter and 0.02 to 0.03 mm. in inside diameter. Hence the 
resistance or breaking strain of such bundles varies according to the part 
tested. By ordinary mechanical means it will never be possible to extract 
the fibre in all its length. 1. e., totally ; in fact, it breaks near the end. 
According to extraction processes and apparatus used, the yields of textile 
fibre are suscep tible of fairly wide variations 

ConCrttsions — The results obtained are encouraging for the future, 
and if agave fibre is not of very great intrinsic value, the quantity that can 
be obtained on moderately fertile land will make up for this inferiority. 

It has not yet been determined how much can be produced in leaves 
annually from a hectare regularly planted and well maintained. Trials 
are to be carried out at the experiment station of Giarai (1) and others on 
much poorer soils at Bgmgoi and Dongme, so that the question may be 
expected to be resolved soon. 

204 -Broom {Spartlam junceum) and its Uses in Calabria, Italy.— caseixa, 
fa l? Italia agricola. Year RVT, pp. 374-380,1 fig. Piacenza, Dec. 15,1919. 

The broom plant is of great service in fixing land, as well as enriching 
it in nitrogen, being a leguminous plant. It provides sheep and goats 

with a pasture not to be despised, and as these animals are especially fond 

. 

(x) On the subject at the agricultural station at Giarai, see R , Oct 19x8, No. xo68. (Ed.) 

£***■, 8 * 4 ] 



FIBRE CROPS 


19 7 


of tlie young shoots, m order that they ma3 r not damage too much and even 
destroy broom lands, they should be put to graze there only after the shoots 
have hardened a little, m autumn and winter. 

In domestic economy, broom is put to various uses small faggots are 
made to light fires, large sweeping-brooms, temporary roofs for huts, 
bands for plants fixed to props, bushes for silk worms, etc In Calabria, 
when silk-worm eggs were produced, the branches, bound together m the 
form of small screens, served here and there for the female moths to lay their 
eggs on, a purpose to which they were extremely well adapted, because later 
on the eggs could be detached very easily, after immersion for some time 
in water where they were let float on the surfacce, passing them between 
the thumb and first finger , by this means the eggs were at the same time 
washed and cleaned of unfertile specimens which float. 

Broom is of limited heating capacity but gives a long live flame, which 
makes it useful for lighting fires or renewing them, and is of good service 
where flames are wanted to lap the heated surface all over, as in ovens. 

For firewood, broom is cut every 3 years, towards the end of autumn, 
and grazing is prohibited for a year after cutting. It is a good honey-pro¬ 
ducing plant, and its seeds could be fed to poultry and pigeons 

The part of greatest utility is the bark, from which a textile fibre can 
be extracted. The latter is prepared, spun and woven, as a home industry 
in many parts of Calabria, especially the province of Cosenza. Broom- 
fibre fabrics are made also in some parts of Basilicata, in Tuscany (where 
they are called “panni ginesirmi 0 ), in the south of France and in Spain. 
These goods are noted for their extreme lightness ; from 11 kg. of flax as 
much as 60 metres of cloth may be obtained, while from only 7 kg, of broom 
fibre it is possible to make the same length. 

These fibres are used also to make ropes and paper, which are likewise 
distinguished for their great lightness 

The broom-cloth industry (“panm ginestrini^) includes the following 
operations : cutting of the branches ; boiling of same ; maceration of the 
boiled branches ; stripping off the bark ; beating ; swingling ; carding ; 
spinning of the fibre ; weaving bleaching ; of the cloth. 

The branches are cut during July and August, only those of 2 years’ 
growth being taken They are boiled in open boilers for 4 to 8 hours, the 
bundles being turned over in the boiler at least once, and the operation is 
finished when the green colour disappears from the branches This is a del¬ 
icate process, because, if insufficiently boiled, the bark does not come off 
well and the fibre is not white, and if boiled too much the fibre loses in tena¬ 
city. Maceration is done in running water and lasts from 3 to 8 days. The 
bark is stripped by hand. Beating is done with a wooden dub on a fairly 
even-surfaced stone, near the same stream where the maceration was done ; 
the operation is divided into two stages, with a rinsing in between, and re¬ 
quires rapid working and good weather because in the same day the fibre after 
being twice beaten and rinsed, must be exposed to the sun to be half dried, 
otherwise it darkens and loses in value. At this stage of preparation the 
fibre can be used for rope making A further stage of preparation consists 
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in swingling, which separates the longest and finest fibres from the shorter 
and coarser, that is, the fibre (" manna ”) from the tow ("stoppa ”) Both 
of these can be spun and woven, the formei giving moderately fine cloth, 
and the latter coarse stufi (for bags, wrappings, etc ) Ordinary machine 
carding separates the fibre into high grade fibre ("cuor della manna") and 
tow ("stoppa”) , the former, when spun finely, can give very fine cloth of 
great beauty. Spinning and weaving are done by hand, with the old-fash¬ 
ioned household spindle The cloth is bleached on the grass, being wetted 
and dried alternately 

Broom cloth is remarkable for its durable qualities , it is said to last for 
centuries. 

Several times attempts have been made to transform the Calabrian 
home cloth industry into a big mechanical one, but without success More 
serious attempts were made during the war I11 the Roghano country 
(province of Cosenza) a workshop was set up for the mechanical working-up 
of the broom, but it cannot be said that the scheme has passed the experimen¬ 
tal stage It appears that machine-extracted fibre loses greatly m length 
and strength, so much so that it is utihsable only as raw material for 
paper making 

205 - Linseed: the Influence of Geographic Origin and Variety on the Composition of 
the Oil; Investigations in the United States. — iuback, f. # in u , s Department of 
Apiculture Bulletin No 655.16 pp Washington, aprjl 20, 1918. 

For 2 consecutive years 4 varieties of selected flax — C. I. (Cereal In¬ 
vestigations) No. 3, Damont (North Dakota 1215) •— C. I No. 2, Primost 
(Minnesota No 25) — C I No. 13 (Noith Dakota Resistant No 114) — C. I. 
No 19 (Russian) — were grown m districts of Montana, North Dakota, 
Wyoming, South Dakota and Oregon differing greatly in climatic and soil 
conditions Oil was extracted from the seeds thus grown and a determina¬ 
tion made of the colorn, specific gravity, refraction, acidity, saponification 
and iodine indices, and drying properties. 

To determine the yield of oil of the seed, extracting was done with 
ether, and to obtain samples for finding the physical and chemical constants, 
cold pressure was used 

The following conclusions, shown in a series of tables, were reached from 
the results of the analyses • 

Varieties of linseed which have different agronomic properties show 
also different physical and chemical properties in their oils. These proper¬ 
ties keep up in a very marked manner from one year to another. The yield 
of oil changes both with variety and with locality. The specific gravity, 
refraction index and colour cannot be so easily correlated with the variety 
and locality. A direct relationship appears to exist between the drying 
properties of the soils on one hand and the specific gravity, add index, io¬ 
dine index and colour on the other hand. Oils having at the same time a 
strong aridity and high specific gravity, and also a relatively high iodine 
index, dry more rapidly, forming a solid film. Oils of lighter colour in¬ 
variably dry more rapidly. 
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206 - The Effects of Irrigation on Olive Production, in Tunisia. — ^iARHb, It, m Ret lie 

do V'ricvltare, Year XXIV, Vol 1 * 1 , No 131 s ;, pp i6S-r;i Paiib, Sept 11, irjn> 

Few crops in North Africa cost more for irrigation water than tree 
crops No other crops give more constant and lucrative yields, for little 
capital outlay, in the countries round the Mediterranean basin with a cli¬ 
mate too dry and too irregular to allow of cereal growing Moreover, in 
those parts where the existing population has acquired a certain density in 
consequence of peaceful times or prolonged security first fruit trees were 
planted and then it wos endeavoured to increase their yield by bringing 
under control springs, rivers, and subsoil and rain water. 

Algerian line growers have given a striking example in not hesitating 
to bore as deep as 40 metres in search of water to irrigate their vineyards 

Under these conditions the water costs about 0.10 fr per cubic metre, 
a price which is equivalent to a sum of 3000 fr a year for 1 litre of water 
per second continually Almost equally costly plant is set up to water 
citrus plantations where the rainfall is deficient 

In the Sahara, however, where dates are grown, water reaches a value 
unheard of m all other places It has been calculated that in the Biskra 
oasis a litre per second comes to cost the user a net sum which may amount 
to 10 000 francs This is far beyond the value of the irrigation water Used 
for fodder plant or cereal production in temperate countries, where 50 francs 
appeals to be the maximum rate 

The olive, which is usually regarded as a tree of arid land, gives the 
water used for it a very high value, and being the fruit tree par excellence 
of Tunisia, the country of place, sobrety and thrift, it is there more frequent¬ 
ly irrigated than is generally believed 

In Tunisia, the advantages of olive irrigation by flood water have been 
more appeciated than anywhere else, although it has been carried out with 
very precarious supplies of water 

Near the desert limit, north of Gabes, some olive groves have been laid 
out so that they are flooded every time there is flood water, and their yields 
testify to the benefit of these irregular floodings in this and district. 

In the Tunisian Sahel, all running water is diverted with great care 
into the olive plantations. The hill tops are provided with rain-water tanks 
and the water is distributed to the groves spread over small areas on the 
hillsides and in the valleys 

In the north of the Regency, the fine, olive trees of Nebur, Kef and Te- 
bursuk show the benefits of irrigation b3 r their high and regular yields. 

In an experiment made at Giombalia (by M. E Dumont), according 
to whether the olives were watered or not, the yield per tree varied from 
180 litres of olives weighing 125 kg , capable of giving 19 kg. of oil (worth 
38 francs, at 2 fr. per litre), to 20 litres weighing 13 kg. and equivalent to 
2.5 kg of oil (worth 5 francs). 

Another example of the effects of irrigation on olives is furnished by 
the school farm of the Israelite Alliance of Djedeida. 

This farm owns 7300 young olive trees, of which 2000 began to be wa¬ 
tered in 1900-1901, while the other 5300 were not watered. The following 
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table skives a summary of the results obtained in this olive plantation by 
irrigation — 


Years 


Yield from 

2000 trees watered I 3500 tiees not watered 


1900- 1901 

1901- 1902 

1902- 1903 


45 000 kg 
23 000 » 
10 000 » 


Totals 


78 000 kg 


45000 kg 
26 000 » 
2 000 » 

73 000 kg 


Hence the watered trees gave an average annual yield of 13 kg. per 
tree, whereas those not watered did not yield over 4.6 kg. 

In view of the high prices prevailing for olive oil, the few examples 
dted above show that watering the olive trees should never be neglected 
at flowering time and in autumn wherever it is economically possible. 


robber, • 207 - Gum Traganeathin Mesopotamia. — The Board of Trade Journal,' Vol CXXI, No 1199, 

GUM AND RESIN pp. 623-624 London, 19IQ 

plants The most valuable gums of Mesopotamia are the gum tragacanths, 

which are produced by tapping small shrubs. These shrubs appear to grow 
all over the mountains of Southern Persia, and from there through the en¬ 
tire mountainous region which runs North-West along the frontiers of Me¬ 
sopotamia, comprising auch areas as Northern Arabistan, huristan, Pust- 
i-Kut Country, and Kirdistan. The most important collecting centre 
for Baghdad is Suleimanaya, the capital of the Suleimanaya district of 
Kurdistan, situated about 180 miles to North-East of Baghdad. In this 
area there is a regular trade in this gum for the Baghdad market. 

The method of tapping the bushes is as follows The Kurds first 
bum all the leaves off the bushes, then expose the roots, cut incisions in 
the roots, and leave them for a week or so; they then return and collect the 
gum which exudes from the roots. The first tapping produces white gum 
of the best quality, second and subsequent tappings, gums of yellow co¬ 
lours and inferior quality. Excessive tappings weaken and may kill the 
hushes if done to excess. 

The Kurds bring the gum to Suleimanaya, where it is bought by local 
merchants, who export it to Baghdad on pack transport in caravans, and 
sell to Baghdad merchants. These merchants export to England and other 
foreign countries. The local Customs authorities levy a 12 % per cent, 
tax on the market value in Suleimanaya. 

The northern mountainous Kurdish country in the Musul Vilayet is 
a mass of mountains and valleys. The mountains are covered with scrub 
evergreen oak forest, and the higher hills and plateaux are full of these 
gum bushes (called, “ guweyni ” or “ guni ” in Kurdish). In spite of the 
prevalence of these bushes, no organised trade appears to exist, although 
Persian merchants are said to have come down off and on in the past to 
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exploit these gums The distance from Mosul town to this gum-beating 
country is from 50 to 100 miles. All transport at present is on pack ani¬ 
mals, but three unmetalled roads up to the hill country have, been con* 
structed The country is at present wild and unsettled, but with the in¬ 
troduction of law and order, the opening up of the country by means of 
roads and the construction of a railway to Mosul, the exploitation of gums 
in this country should be possible in the near future The export from 
Bagdadm 1887 was 641 250 kg. (= 130 tons), and iniSgo it had decreased 
to 39 tons 

A second kind of gum is produced from a large tree, which grows 
throughout the part of Kurdistan The tree is known as " Buttom ” by 
the Arabs and “ Gkraswan ” by the Kurds. It grows to a great size, 50 feet 
high and up to 8 feet in girth. It is found scattered throughout the valleys 
only, especially near the villages in the foiests. The tree produces edible 
fruits (sold for food and for extraction of oil in Mosul, Baghdad, and all 
other local markets of any size in Northern Mesopotamia), and also a 
gum, called “ elk ” in Arabic The method of tapping this elk gum is 
by making long incisions in the trunks of the trees, and placing some re- 
ceptable underneath to catch the exuding gum. 

A regular trade in this gum exists in the Suleimanaya district of Kur¬ 
distan, but theie is no trade whatever m that part of Kurdistan which falls 
in the Mosul Vilayet, although " Button ” trees abound in the valleys of 
that country The bu’k of “ e’k ” gum is exported direct from the Sulei- 
manaya district by caravan to Aleppo, where it is used for sizing cloth. 

Some portion comes to Baghdad There is no foreign expoit of this gum 
from Baghdad , it is all used up locally for sizing cloth, local medicines, as 
a local chewing gum, and in the manufacture of arrack liquor from dates. 

There is no doubt that very large amounts of this gum could be collected 
from the areas mentioned, under conditions similar to those already 
described for the gum tragacantlu 

208 - Sugar-beet Growing Experiments in Oran (Algeria). — Vermeil, p (Director of SUGAR CROP 
the General Agricultural Department at Oran),m Rei no dc VAfnquc du K01 d, Year XVII, 

No 18, pp 304-310 Algiers, Nov. 28, 1919 

As the sugar question is of such pressing importance at the present 
time, it is good that Algeria should set to and produce sugar for her own 
consumption, seeing the warm climate is so favourable to beet growing. 

Oran consumes 12 000 to 13 000 quintals of sugar per month. It is 
doubtful whether it can produce so much, but it can produce a good part 
of this quantity. The climate would certainly allow, by intelligent and judi¬ 
cious cultivation, of eventually having richer beets, with a greater weight 
of roots per hectare and consequently a higher yield of sugar from an equal 
area than in France. 

The economic side of the sugar industry in Algeria has not yet been 
definitely settled. The author studies the sugar question only from the tech¬ 
nical point of view. 

The area devoted to beet growing will always be limited in Oran owing 
to the lack of water. The best-situated districts will be those in which there 


[jm-aosj 



202 


SUGAR CROPS 


are barrages, rivers with water in summer ; such are the Felat, Sig, 
Perregaux, Relizane districts, then Bel-Abbes, Ain-Temouchent, where 
the soils are rich and cool in summer, and perhaps also Saida which will 
supply sugar in the south 

The indispensable condition for enabling a sugar factory to be set up 
is to be able to dispose ot 1200 to 1500 hectares of land, within a radius of 
5 to 6 kilometres at most, adapted to beet growing (in practice, a factory 
ought to work at least 120 000 quintals of beet during the season ; if the 
yield is 300 quintals pet hectare on the average, 400 hectares will be required 
per annum, or 1200 to 1500 hectares of land suitable for this crop, when it 
comes into the rotation) 

The quality of the soil and water plays an important part, as the 
richer the juice is in salts the lower is the >ield of sugar In this respect 
the Tell district in Oran is badly situated, the irrigation water and much 
of the cropped land being rich in chlorides and in carbonate of lime. 
Mascara, Saida and Fiaret offer much purer springs and soils in this 
respect. 

The author gives an account of the experiments he has carried out on 
beet growing Six varieties from the firm of Vioiorin were tried (4 sugar 
and 2 half-sugar), sowing being done in spring, as the seed arrived too late 
for autumn sowing, at the following places *— experimental plots at 
Oran, on the Habra estate, at Trois-Marabouts, onM. Norren's property, 
and at Temouchent. 

Table I sums up the results obtained. 


Table I. — Results of beei-gyowing experiments in Oran. 


Varieties 


x) Improved white sugar 
beet, Vilmoriti A , . 

2) Improved white sugar 
beet, Vilmorin B , . 

3) White sugar beet 
Riansaise riche . . * 

4) Improved white sugar 

beet, Klein Wanzle- 
ben . . . . * . 

5) Distillery beet, green 

neck. . . . * . 

6) Pink distillery beet, 

green neck. 


j Weight j 
of loots 
Per 

hectare 
in kg 


Sugax content % 


1 Yield of sugar pei hectare 
m kg j 


Habra 

estates 


Un- 
irra- I 


gated 


Iru- 

gated 


Oran 


Is 

& 


Irn- Irri¬ 
gated ' gated 


■I 

4°]i 


38 540^4.00 


I 


9 60 11,80 


12.40 


Habx a 
estate 


tin- 
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Iiri- 
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Oran 


Irri* 1 Im 


gated 


5 400 3 700*4 550 


50 i3ojji3,90 i2.oo[io.oo[ 13.00! 6 970 6015 
46340II13.20 


40 500; 
55 

50 200 


14 80 
10.00 
12.00 


8 00 10,00 13 60 6 120'3 710 

* | | i! | 

io.8oj 8.40,12.00 6 0004 375 
7.90, 8.00 7-20 55124355 


8.00 3.20 2.60 6 025 


5013 
‘I 634 

3 405 
4410 


gated 

4 Soo] 
6 520' 
6 3 ° 5 ^ 
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3 880 


iu xr * 
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1 +- <» 

|!1*« 

° Z*i 
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\ 


4 oi6ji 606 r 305 


|f!i 


£* 08 ] 




SUGAR CROPS 


203 


The maximum richness in sugar was got on the Habra estates with un¬ 
irrigated beet of the variety Klein Wanzleben The least rich beet was the 
irrigated crop on the same estates, with the white variety Francaise 
Riche. 

The highest 3deld of sugar per hectare was given by the improved white 
sugar beet Vilmonn R on the Habra estates (6 970 kg ) , the lowest by Klein 
Wanzleben, at the experimental plots at Oran (3 405 kg) 

The sugar content is about the same as in France, where it varies 
between 12 and 14 per cent On the other hand, in France the yield of sugar 
per hectare scarcely exceeds 3500 to 4000 kg because the yield of roots is 
lower than that obtained m Oran 

The experiments seem to indicate that large roots are not much 
richer in sugar than small ones, some are of exactly the same composition. 
Beets pulled on July 20 are appeciably richer than those pulled on 
June 20. The roots could be kept without inconvenience in the ground 
up to the middle of August or even till the end of September in the cool 
soil of Temouchent By this means the rainy season could be awaited- 
before starting the factories, which would then have pure water for the diffu¬ 
sion process Besides the roots are difficult to pull before the rains, on 
hard strong soils, and many of them are broken. 

Cultivation trials made on the estate of M Pansard at Montgolfier 
with 4 varieties sown m spring and pulled at the end of October, gave 
the results shown in Table II, which confirm the author's conclusion re¬ 
garding late pulling. 

Tabtk II — Results ot experiments at Montgolfier 
on M. Pansvrd's estate 


Names oi the varieties fiom 

Weight 
of roots 
per hectaie 

Sugar 

1 Yield 

of sugar 
per hectare 

M Pansaru’s .estate 

content 

2) White, sugar, Vilmorin A 

i 1 

1 

40 125 kg , 

14 2 % 

5 697 bg. 

2) White, sugar, Vilmorin B 

' 33 850 

12 

5062 

3) White, sugar, Francaise Riche Fouquier 

1 39 800 1 

11 

1 4 3/8 

4) White, sugar, Wanzleben 

33 600 1 

164 

5 510 


lastly, exposure of the pulled roots to the sun quickly gives a greater 
concentration of sugar in * the beets. Only the water in them eva¬ 
porates, and the roots gradually dry After 18 to 20 days they begin to get 
wrinkled and have lost 35 to 40 per cent, of their weight. At this time the 
sugar content rapidly increases and may easily reach 18 to 20 per cent. 
Hence the sun might bring about a real first concentration of the juice, 
and the beets could be worked only when the saccharimeter indicated a 
minimum content of 15 to 16 % of sugar* 

The Habra experiment station will continue the author’s researches, 
with all necessary precautions and care 

[m] 
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209 - Tea Growing m the Dutch East Indies (1). — Bernard, c (Directoi ot the Tea 
experiment station at Btutenzorg, Java), in Revue (icticuile des Sciences , Year XX, Nos 
17-18, pp '516-521, 3 fig Pans, Sept 15-30, i9*> 

In statistics dealing with the growing of and world’s trade in tea, in most 
cases considerable space is given to British India and Ceylon, China and Ja¬ 
pan, but Java either is not mentioned or is only occasionally indicated 
amongst the <f other producing countries ” The author finds no justifi¬ 
cation for this, considering the importance acquired by tea production 
and the great progress made by it, within a comparatively short space of 
time in the Dutch colony 

The quantities of tea exported m 1915 leached the following figures .— 


Bntibh India 

Ceylon 

China 


over 15-1 million kg 
about 97 » » 

over 177 > » 


In that 3^ear, Java produced 4b million kg whereas m 1903, foi example, 
her exports of tea came to only IQ million kg (in 1910, a little over 18 
million, and in 1914, about 32 million). In 1915 there were in Java nearly 
30 plantations, with a total area of about 75 000 hectares. 

During the last few years, as land for tea growing has become scarcer 
there, it has become necessary to look to other islands of the Dutch In¬ 
dies, Sumatra m particular, where large stretches of land are still availa¬ 
ble At the end of 1915 there were already over 20 plantations in Sumatra, 
covering some 6000 hectares. 

Plantations are generally of 350 to 700 hectares in extent, and the pro¬ 
duction in most cases is from 300 to 1500 kg per hectare These figures, it 
will be seen, stand comparison with the results obtained in Ceylon and Bri¬ 
tish India, where tea growing is carried out on an intensive scalg* backed 
by powerful financial assistance (while in China and in Japan it is in the 
hands of the small cultivator). It should be added also that in Java the 
native population grows tea as well, and that the importance of the culti¬ 
vation is in no wdse negligible , the tea gardens are of 1 to 10 hectares and 
over in extent (sometimes up to 20 hectares and over) and in 1919 covered 
a total area of nearly 20 000 hectares, yielding over 16 million pounds of 
tea, which means to the native population a gross gain of 260 000 Dutch 
florins (7488000 francs at par ). 

Java tea is of very good quality, as shown by the prices obtained on 
the Tondon and Amsterdam markets ; in the last few years many consign¬ 
ments have fetched 1 shilling and above per pound at Tondon 

The tea plant grows best in a warm moist climate. During the whole 
growing period, (and, consequently, producing period) it needs constant 
rains alternating with short dry periods. Bright mornings followed by 


(x) As the Dutch East Indies belong to the Middle East, it may be useful, to complete 
the tea question in this vast zone, to refer the reader to what has been published on 
tea in Indo-China {the subject of tea in British India and Ceylon being well known);— 
see R, t Nov, 1918, No 1243* R, Apnl, 1919, No. 467 and R., June, 1919, No.601* ( Ed .) 
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wet afternoons constitute very favourable conditions for the tea plant. 
This means that districts suited for tea growing are on the whole fairly 
limited ; in Java these conditions appear best for the crop in the western 
part of the island, but it has been possible, often with some success, to esta¬ 
blish tea plantations also on the mountain slopes of the centre and east. 

The tea plant is not very exacting with regard to soil, recent volcanic 
soils, howevei, rich m humus and containing a sufficient proportion of sand 
and clay appear to suit it best. 

As to altitude, it has long been admitted that between Goo and 1000 
metres is best for tea planting, but plantations established in the last 
decades up to 1800 metres and above have given excellent results, both 
as legards the quantity and quality of the product 

At present only good types of Assam tea are planted The old China 
tea gardens have been mostly cleared out and replanted with broad-leaf 
types. The vigour of the plants, and the size and colour of the leaves 
differ according to the variety adopted. Seed gardens are being more and 
more established in Java where the plants have undetgone strict selection 
and produce descendants of a pure type possessing the properties required 
for a given plantation, but the production of the existing seed gardens 
in Java is not sufficient to meet the ever-growing demand for the crop, and 
large quantities of seed have to be imported every year from British India. 

The seeds are generally sown in nurseries ahd put in about 15 cm. apart 
at a depth of 2-3 cm. In some districts, if climatic conditions are suitable, 
the seed may be sown directly in the cleared gardens. In places where 
prolonged periods of drought are to be feared, the nurseries are covered over 
with temporary shades to protect the young plants against the heat of 
the sun. 

When the seedlings in the nurseries are of one or two year’s growth, 
they are transplanted to the gardens, which have been previously cleared 
out (trees removed and soil cleaned of weeds and ploughed). The lines 
have been determined in advance, following the level on the slopes and 
leaving a space of about 120 cm. between them, and it is along these hori¬ 
zontal lines that the young plants arc put at distances of 90 cm. 

Cultivating and weeding must be regularly done; a system of terra¬ 
ces, drains, and ditches to hold the water and so prevent erosion is estab¬ 
lished ; the manures considered necessary are applied ; and leguminous 
crops are planted for green manure. In short, all the necessary steps 
are taken for the judicious working of an intensive cropping system. 

Tea plants in Java are attacked by certain enemies and diseases. The 
worst trouble is caused by an insect (Helopettis sp.) which by piercing 
the young leaves totally destroys them ; plants thus affected often fall prey 
to numerous parasites of animal or vegetable origin; an orange coloured 
mite (Brevifabpus sp.), though ou the whole less injurious than the Helo- 
fieltis, nevertheless in some districts, especially on high plantations, causes 
fairly serious damage, of more importance than that due in British India 
to “ red spider ” (Tetranychus sp.), which in Java is of little account. The 
roots are often attacked by fungi of different species, which grow on all 

[**91 
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kinds ot decomposing vegetable refuse and pass from there to the tea plant 
roots Plants thus damaged die oft and the disease spreads to neighbouring 
bushes. Caterpillars, plant lice and various fungi often attack the leaves 
of tea plants , against these, early and energetic measures must be taken to 
avoid serious damage being done. 

When the plants are 2 or 3 years old they are pruned for the first time, 
and this operation is repeated every 18-24 months according to circum¬ 
stances. It is mostly owing to judicious pruning that the bushes come 
to have their characteristic shape — single stem, branched more or less near 
the ground, with plenty of small branches which at a height of 1 or 1 y 2 me¬ 
tres form a flat or convex surface oi large diameter from which the twigs 
will spring which will provide the leaves to be picked. 

The author then remarks on methods of picking and preparing the 
tea leaves , Java tea never undergoes any process or mixing which affects 
its purity, and it is not scented artificially (1). 

It would be impossible to establish, even roughly, any rule for the outlay 
necessary to establish a tea plantation in the Dutch Indies, and conse¬ 
quently it is very difficult to say how much capital is required to work 
700-800 hectares, for example. Everything depends on local conditions, 
the lie of the land, the nature of the soil the vegetation covering it 
before clearing, facilities for communications, setting up the factory and, 
above ah, the supply of labour. A well-situated plantation can be 
worked with a capital of 200 000 to 300 000 florins (about 46 000 to 
625 000 francs at far), while another of the same area will hardly have 
enough with 600 000 florins (about x 2050 520 francs at par) 

The experiment station attached to the Department of Agriculture at 
Buitenzorg is studying many of the questions that arise in connection with 
the growing and treatment of tea. The result of these investigations is 
published in a series of pamphlets, Mededeehngen van hei Pro of station voor 
Thee (Communications of the tea experiment station)* There exists also 
a tea-examination bureau which examines tea samples from the commercial 
point of view and gives advice as to modifications which should be intro¬ 
duced into the treatment. 

210 - Brazilian Cocoa, m Bulletin commercial de la Section de$ Affaires iconomtqttes et 
commerczales du Mimstire des Relations ex 4 trtewe$, No* 8, p. 17. Rio de Janeiro, Feb. 
XQX9. (Communicated by Prof Deoceecio de Campos, Delegate for Brazil to the 
International Institute of Agriculture) 

All species of the genus Theobroma are of American origin and were 
grown "by the aborigines before the European conquest. 

Chocolate is largely consumed all over the world, and chiefly in the Uni¬ 
ted States. United States soldiers all carry a chocolate ration in their 
haversacks, and the War Trade Board recognises the importance of cho¬ 
colate for the use of the army and navy. 

(1) Rega rdin g the preparation of Java tea, the observations and experiments made on 
this subject are described in R , Oct, 1917, No 95$, (Ed.) 
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Before the war, the countries wliich consumed chocolate on a laige 
scale were the United States, Germany, France, Ketherlands, Switzerland 
and Spain. Since the beginning of the war, Germany found it impossible 
to import cocoa, and the other countries had to restrict their purchases 
on account of freightage difficulties. A reduction in consumption therefore 
took place, and production, which had been continually increasing so as 
to meet the rising demand, always constant before the wai, did not go 
down, which naturally led to difficulties for the producers The war being 
finished, the demand for chocolate should become still greater 

The production of Brazil, which is centred mostly in the States of Ba¬ 
hia and Para, is becoming more and more abundant and by all appearances 
it will be the foremost in the world in a short time 

The cocoa production for 1918 has been estimated as follows . — 


Gold Coast 

76 000 metric 

tons 

Brazil . 

(Ml 000 

» 

» 

Ecuador 

. 32 000 

» 

it 

St. Thomas 

. 30 000 

j> 

) 

San Dommgo 

. 23 000 

it 


Trmidad 

. . . 21000 

tt 

> 

Venezuela 

. 12000 

» 

» 

Grenada 

. 7 000 

» 

» 

Jamaica * . . 

. . 3 000 

» 

» 

Haiti . 

. . 2 000 

» 


Other countries 

. 2S 000 

» 

n 


The total production is over 300 000 metric tons. 

The consumption of cocoa has not gone down in any way ; on the con¬ 
trary it has been always increasing The only effect of the war has been to- 
retard a little its upward curve 

During the years 1914 and 1915 the consumption of the principal im¬ 
porting countries was estimated as follows'— 

— ” = . ~ ~T “ ~ r ~"~ 

Countries | 1914 I * 9*5 


I metric tons 1 metric tons 


United States 

1 

74 379 

84 1S1 

Great Bntam . 

. 

29 03S 

1 47267 

Germany 


49 707 1 

j 43600 

Netherlands 

. . . 

32 095 

4 ° 955 

Prance 


28 I40 

31 000 

Switzerland . . 

, 

10 078 

11 

Spain. 

. . . 

0 9x2 

6512 

Austria-Hungary . 


7 64 7 

5650 

Italy ... 

1 

* 

2275 

4 093 

Belgium . . , 


6 164 

„3 800 

Other countries 

. . 

16 463 

15 93 i 


Totals 1 

363 966 

394 360 
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Method op Exporting. ■— The cacao is exported in bags, the weight 
of which varies according to the producing country. In Ecuador the bags 
are of 80 kg , in Trinidad and Grenada they vary from 80 to xoo kg and in 
Venezuela from 50 to 60 kg. Brazil employs a uniform weight of 60 kg., 
and also the Gold Coast and St. Thomas. 

Export prom Brasil. >— Brazil exported only 20 000 tons of cacao in 
1902 but in 1917 the quantity exported came to 55 622 tons, having a 
value of 48 084 000 paper nnlreis (1) or £2 536 000. The exports of cacao 
in 1917, by ports of origin, were as follows • 



Poits of origin 

1 

Kg 

1 

Value 

f in paper milrus 

Manaos 


1 

1 

I 

■ 

242 739 

iSl I 2 b 

Itacoatiara 



221 S62 

1 182435 

Belem do Para 

. 


4 255 667 

3 811 6S1 

Kaxanhao 


! 

| 5210 

4 343 

Fortaleza 



1771 

2 150 

Pernambuco 

* 


j 2 2S8 

1 657 

Bahia 

* 


44527003 

37 495 015 

Victoria 



1 6 600 

6 760 

Bio de Janeiro 

. 

. 

6 202 918 

, 6 253 207 

Santos 



146 320 

14 G 000 


According to counties of destination, the same exports are distributed 
thus . 


Countries of destination 


Argentina 
China . 

Denmark . 
United States 
France , . 

Creat-Bntain „ 
Netherlands . 
Spam * , 

Italy . . . 

Japan , „ 

Norway 
Portugal . . 
Sweden. . . 

Uruguay . . - 


1 

Kg 

Value 

in paper milreu 

I IIO ITO 

935 <509 

I48 

X44 

468 OOO 

450 420 

37 930 299 

32 652 278 

xi 856 822 

IO 310 228 

274 172 

249 125 

1 219 OOO 

X 0Q4 129 

274 172 

249 X 25 

265 200 

243 030 

I 800 

X 746 

482 250 

420 091 

5a 371 

49 09X 

344 000 

293 820 

2x6000 

185 286 


(z) 1 paper mtlreis x*$ 46 at par . (Ed.) 
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*ti - Cultivation of Medicinal and Aromatic Plants in the Royal Botanic Cardens, 

Naples, Italy* — BoUethno dclV Assoctaztonc itahana pro picinfe medicinally aroma - 
tiche ed altre utih. Year II, No n, pp 161-170 Milan, Nov, 1019 

During the war, the Royal Botanic Gaiden- at Naples grew many me¬ 
dicinal and aromatic plants, which were studied from the chemical point 
of view at the Institute of Pharmaceutical Cliemistiy at the University, 
and from the physiological standpoint at the Medical and Pharmaceutical 
Experimental Institute 

The plants expeiimented with weie * castoi oil; digitalis ; belladonna 
henbane , stramonium , mallow 4 pyrethrum , balm angelica , fennel, 
Ins pallida; wormwood, caraway; patience; thyme, camplioi tree, 
golden seal, Rhamnns Vursluana (cascara sagrada) , Convolvolns sp , etc 

A larger area was devoted to castor plants in order to study what 
would be the best varieties most resistant to drought By selection fifty 
vaneties were obtained, with a good 3^ield and oil content (from 47 to 
58 % in 40 varieties), among which the best are : — Rumus sanguineus 
in selected forms , Scafati castor; some varieties of R. Zanzibar tens is and 
of R. Gibsoni The varieties of fcfie country, namely those cultivated for long 
in the districts of Verona and Nocera, give an oil yield much higher than that 
of the Hindoo varieties which before the war provided the? greater part of 
the seed crushed in Italy. 

It was found that farmyard manure is a very effective manure to use. 
Phosphatic fertilisers alone, or better still, along with nitrogenous manures, 
are good for seed production. Excellent results were got by using silk-worm 
refuse, alone or mixed with sulphate of ammonia or nitrate of soda. Good 
results were obtained also with cyan amide. 

The light soils of Campania can carry 8 000 castor plants, and give a 
yield of 16 to 22 quintals of seed, per hectaie 

Experimental crops of Digitalis purpurea were made on a laige scale. 
Biological estimation of the active principles extracted from the leaves 
dried in the shade, according to the Kocictc method (sub-cutaneous ifijeo 
tion of a titrated infusion of the leaves 111 a frog, and observation of the 
rhythm of the exposed heart) led to the conclusion that nitrogenous 
manures, as was to be expected, favoured the elaboiation of glucosides in 
digitalis, and that the lastnosa and pelorica varieties, selected for their 
stronger growth of leaves, are the most active. 

Belladonna (Atropa Belladonna) gave two crops of leaves per year, in 
June and in September. The possibility of using the bracts for pharmaceutical 
purposes is being studied. 

Of henbane (Pfyoxyamus nigev) the type or variety pallidns was grown. 
It requires a fresh, well nianured and irrigated soil. 

The mallow (Althaea offictnahs) did well in a rainy year. The roots 
can be used after 2 years' growth. 

Pyrethrum showed itself resistant to drought. It comes up regularly 
on light volcanic soils. 


6 
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The officinal balm, wormwood, aniseed, fennel, caraway, patience, va¬ 
lerian, thyme and stavesacre grew regularly and produced large quantities 
of seed. 

The Ins pallida , the rhizomes of which were got from Tuscany, grew 
quite well. Two-year old plants even flowered but this plant is exacting 
as regards water. 

Some specimens of Rhamnus Purshiana did well, a fact which indicates 
the advisability of growing the plant more widely 

On the other hand, the few rare rhizomes of golden seal which the Bo¬ 
tanic Gardens were able to piocure did not succeed. 

The perfume roses ( Rosa damascena , " Hay's hybrid " and Rosa ccnti - 
folia did very well 

9i2 - A Possible Method for Retarding the Flowering of Fruit Trees. — BiUnurt, f., 

in Revue de Viticulture, Year XXVI, Vol I/I, No 1328, pp 379-380. Tans, Dec. 11, 

1919 

For a long time fruit growers have tried to get fruit at a time of the 
year different from the normal crop season. Fruit grown under glass in 
mid-winter fetches a very high price. By forcing crops in order to obtain 
these late fruits, however, a rest must be given to replace artificially the 
natural winter rest; this is done by menas of anaesthetics or cold. 

For certain fruits, it would be of advantage to obtain late crops , thus, 
for example, chernes sell much dearer m August than in June If these 
could be got in September or at the beginning of October, their sale would 
be still more profitable (in any case, cherry trees need only a temperature of 
8°C. for flowering). 

In April, 19x9, the author chanced on an experiment that showed how 
to obtain chernes late in the year. Following on the use of chlorine, the 
growth of a cherry tree in the open was affected by the vapour and stopped. 
In September one part of the tree flowered and in October another part. 
The September flowers yielded fruit about the end of October. 

This chance experiment shows that by the proper use of an asphyxiat¬ 
ing gas the growth of a tree placed in the open can he arrested and fruit can 
be had later than the normal season In’ this direction, there is a field for 
further investigation. 

213 - Methods for Heightening the Colouring of Fruit.—taum®, a., in La we airhole 

et mrale , Year IX, No. 35, pp 123-125. Paris, Aug. 16, 1919. 

Colour counts for a great deal in the market value of fruit, which has 
to satisfy the consumer not only in taste but also in appearance. 

It is admitted that the red colour develops by preference in sunlight 
and when there are frequent alternations of warmth in the daytime and cool¬ 
ing off at night, as is generally the case in autumn. Morning dew also, ac¬ 
cording to Bechtle, has a favourable effect in this respect. 

On the basis of these observations, the author advises two opera¬ 
tions — removal of leaves and watering. 

Leaves should not be removed all at once or too quickly. They must 
be taken off one by one and on several different occasions, not by tearing 
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them off, but by cutting through the middle of the stalk, so as to spare the 
eyes at the base. 'They must be lemoved only m the evening or in dull 
weather, when transpiration is gieatly reduced 

With the peach, which has a very sensitive epidermis, the process must 
be very gradual, e g , uncovering the fruit in three operations. 

With the finest apple, in particular those of the “ Api „ variety, gar¬ 
deners grow them in individual bags which they gradually tear off at 
ripening time. They even turn the apple on its stalk so as to expose 
several sides to the sun 

Leaf removal is practised also with “ chasselas „ grapes in order to get 
the golden colour 

Watering consists in spraying with a syringe in the September evenings, 
when the day has been warm, and aiming preferably at the side 
exposed to the sun, so as to bring about enlargement and colouring. 
M Oroix, chief Gardener at the Luxembourg Gardens in Paris, advises the 
use of water containing a handful of salt to every io litres of water. 

214 - The Forests of Greece, — Massias, J., in Revue des Eanx et Fortts, Vol. I,VII, No. 

11, pp. 237-247 Paris, 1919. 

Extent and Distribution. — In old Greece, as it was before 1913, 
if all the areas legally considered as forests and superintended by the Fo¬ 
rest Service are included, the wooded area would amount to 17-18 % of 
the territory, a proportion of afforestation similar to that in France. If, 
however, only the real forest blocks are considered as forests, it may 
be said there are about 800 000 hectares of forests, or a proportion of 
about 12 % 

As regards the new provinces, Macedonia, Epirus, Crete and islands 
of the Aegean Sea, it is estimated that the wooded areas represent about 
14 % of the territory. Generally speaking, the forests of Macedonia and 
Epirus are much richer than those of old Greece. In Crete and in the 
Aegean Sea islands forests are not very numerous except in a few cases, 
as for example in the island of Thassos. 

It results from the foregoing figures that for the whole of present-day 
Greece, including the new provinces, the wooded area amounts to about 
I 3 % of the country. Flow the point of view of ownership, about 50 % 
of the forests belong to the State, 20 % to convents or to communes, and 
30 % to private individuals. 

Composition — For the provinces of old Greece, the only parts for 
which at present fairly precise data are available, the proportions of the 
various species is something like the following: — Aleppo pine 30 %; 
spruce 25 % ; oak 20 % ; larch 5 % ; beech 5 ; various : — chestnut, 
Pinus pine a, hornbeam, elm, maple, ash, lime fruit trees, etc., 10 %. 

Oaks are represented by numerous species, the proportion of which 
is much as follows : — Quercus conferta 35 % ; • Q. pubescens 35 % ; 
Q. Aegtlops 10 % ; Q. Ilex 8 % ; Q sessiliflora, Q. pedimculata and Q. 
Cents 12 %. 

Production. — The total annual production of the Greek forests 
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and the corresponding value may be estimated as follows for the peiiod 
1905-1911: — 


60 000 cub metres of timber, worth . 
25 million zy'iies (1) of firewood, worth 
16 million okes of charcoal, worth 
20 million okes of resin, worth . 

8 500 000 okes of valloma, worth . . . 
Various products (tanning and colouring 


. . . 

3 OOO OOO 

JCi, 

. 

r 3 000 000 

» 

. 

2 |oo OOO 



3 OOO OOO 

)> 

. 

1 300 OOO 

n 

matfcci) , . 

300 OOO 

» 


Tola . . . r*>oooooo fi, 


In addition, about 370000 quintals of lime, valued roughly at I mil¬ 
lion francs are produced 111 the forests, and glazing for slice]) and goats con¬ 
stitutes an indirect product which may be valued at about 7 million francs. 

Hence the total yield Irom the foicstsof old Greece would icpiesent 
about 33 million francs, but this is quite a theoretical estimate inten¬ 
ded merely to show the part placed by the forests 111 the total national 
wealth, since a large proportion of these products is not tianskumed 
into money. 

The foregoing figures show how gieat a value, in the total production, 
the by-pioducts have*, compared with the mam pioduct, namely tiiul k*i, Thus, 
in some privately-owned forests, the revenue brought in by the letting for 
grazing and the sale of resin is much higher than that from the sale of 
charcoal and wood. This disparity is naturally all the greater, the worse 
the estates are managed as regards forests. On the other hand, it may 
be observed how low the pioportion of conimeicial timber is compaacd 
with firewood This is due to various causes • primarily the compo¬ 
sition of the woods and the low feiiility of the soil, the poor management 
of the forests, the large number of illegal actions, and in particular the 
customary rights of the peasants to fiiewood, with the lesulttng abuses. 

This deficient production of timber necessitates the annual importa¬ 
tion into Greece of over 100 000 cubic metros of timber, a quantity 
much greater than the home production. 

w Regulations and Administration. — In Greece, all forests, whatever 
their ownership, come under the foiest regulations. Theie is uo forest 
code, but the laws are the result of a laige numbei of texts, some of which 
aie already very old. During the last few years, however, the insuffi¬ 
ciency of these laws has been remarked and attempts have been begun to 
complete them. Two recent laws in particular deserve mention : one deal¬ 
ing with fires, the other with reforestation. 

Greek forests, especially in the low-lying districts where Aleppo 
pine predominates, are much exposed to ravages by fires, which arc some¬ 
times intentionally lighted by shepherds. A law passed in 1914 pre¬ 
scribed excellent measures both for lessening the number of fires and for 
immunising ^ ie suiting damage. These provisions consist mainly in ptq- 
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htbitmg the lighting of fires in any forest during summer,in creating safety 
fire-belts and in protecting burnt areas for 10 

Much will have to be done m Gieece as regaids the restouition and re¬ 
wooding of the mountains. On the slopes of many mountain chains there 
are huge stietches of formeily wooded giound which have been reduced 
to the condition of waste land or entirely denuded through abuses 111 
exploitation or in grazing and through fires. The question of re-plant¬ 
ing was the object of a special law, passed on May 3, 1918, winch provides 
for the setting up in each commune of a Reforestation Commission 
including the head of the cotnmune and 4 members: officers or private 
owneis. These Commissions will be nominated to specily the areas where 
re-planting or protection is necessaiy. Tlie piotection of the ground may 
consist mostly in forbidding or regulating grazing and exploitation. The work 
of re-planting will be carried out either by the proprietors or by the State, 
after the purchase of the ground by agieement or by expropnation. 

Two new laws passed by the Pailiament December 26, 1918, will 
allow of several important improvements being realised soon. 

The first of these laws regulates the method obmanagement, as regards 
exploitation, of forests belonging to estates, communes, public and pri¬ 
vate establishments, as well as of those under litigation and unallotted, 
it revises and codifies the existing customs with regard to rights of usage; 
especially the gathering of firewood by the peasants, giving the local au¬ 
thorities the right of determining the enforcement of the provisions; 
and in connection with taxes, it slightly modifies some of the tariffs at 
piesent in force. 

The second law establishes the basis of a new organisation of the Po- 
xest Service. In future the staff will include 20 inspectors, I20 district 
chiefs, 50 head foremen, 150 foremen and 850 guards. The lecruiting 
of the lower grades of staff will continue to be done from the two guards' 
schools, but in order to be able to fill quickly the extremely numerous 
vacancies that exist at present, the law provides, as a temporal y mea¬ 
sure, for -the admission to the forest seivice of ex-soldiers, pieietably non¬ 
commissioned officers, who will be nominated uuder-guaids and will 
be promoted only after being passed by one of the schools for guards. 
As regards agents, a measure of this nature is not practicable, and it is 
only in a few years that the woiking of the Higher Purestry School at 
Athens, established in 1917, will enable the present shortage of staff to 
be made up. Only then will the new organisation be able to be put fully 
to work and many of the reforms involved be able to be realised. 

215 - The Forests Of Madagascar (1). — Grandtdier, G. (General Secretary o£ the Geo¬ 
graphical Society), in Revue g&n^mle des Sciences , Year XXX, No. 2t, pp. 624-629. Paris, 
Nov. 15, 1919 

Madagascar is not much wooded * the central heights are practically 
devoid of trees and the southernmost part, where the climate is very dry, 

(r) See R., March, 1919, No. 274 > p. 275, and R., June, 1919, No. 74 Part XII t 

p. 758. {Rd.) 
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shows only a scrub with occasional trees and plants adapted to chy con¬ 
ditions. The only really wooded parts arc *— 

1) First, and mainly the eastern side, along the whole of which ex¬ 
tends without a break, from Fort Dauphin to near Volicuuu, to a width 
of 50-70 kilometres, the great eastern forest, composed almost entirely of 
evergreen trees and cut into by numeious and vast “ sahavoka ”, bare or 
unwooded, immense glades covered with large herbaceous plants, bamboo, 
“ ravmala ” or travellers' trees, and small thickets. 

2) Secondly, the western region, where the tiees, whose leaves fall 
during the dry season, form nioie or less extensive lorcsts, distributed here 
and there over the whole of this zone, and stretching parallel to the coast 
from Cap d'Ambre to Omlahy in wide belts which are not continuous 
and do not present unbroken forest as in the eastern region, but form large 
blocks intersected by bare spaces or, moie often, by plains dotted with 
isolated trees or thickets. 

The author describes these forests of Madagascai and enumerates 
the chief species composing them (accoiding to the Rev, R. Baron, in the 
west there is scarcely 4 % of the plants to be found in the east). He 
then studies, with a historical review of the subject, the lumber trade of 
Madagascar, the timber itself and its uses, with its commercial value, 
Lastly he treats of the rubber and copal provided b3 r the plants of Ma¬ 
dagascar, and ends up with some considerations of a general kind on the 
increase and improvement of the forest production oi the colony. 

216 ~ A Study on Hibiscus tiliaceus • — Henry (Technical Director of the u Sod£t£ 
Francaise des ties Marquises ”, at Jaiohae), in Bulletin de la SocUti Nakonalc d’Acch- 
mataUon , Year I^XIIV, No xi, pp 343-345. Pans, Nov., 1919. 

Hibiscus tihaceus L (= Paritmm tihaceum A St Hil. » the Burao 
of the Tahitians = the Hau of the Marqttcsans) is the, forest species 
in the islands of French Polynesia. It is to be found everywhere, in the 
valleys, on the highest summits, in damp places, in the driest parts, but 
it always indicates a fair degree of moistme m the subsoil when it is 
growing 111 places that appear on the surface to be and. 

Although the forms of this plant aie comparatively vaiied, they 
appear to belong to a single species (even the trials pis variety, which 
is doubtless only a dimorphic form, and another variety which is chara¬ 
cterised by its wide polymorphy). 

The uses of the wood of Hibiscus iiliaceus arc comparable to those of 
walnut. It provides knee pieces of value 111 shipbuilding, and when seasoned 
it takes on a dark tint and provides jl fine wood for cabinet making, 
especially the small-leaf varieties which have a finer grain and closer fibres. 
The young stems when ripened in the sun yield strong fibre suitable for 
making cheap cordage for home use The wood varies in quality ac¬ 
cording to the shape of the leaf; the best and hardest is that from small¬ 
leaved trees whether they grow alone or along with other varieties. 

These characteristics are constant, and generally the different varieties 
are found growing together in groups. 
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The tncuspis variety appears to be confined to Tahiti and to the lee¬ 
ward Islands 
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217 - The Toxicity of Cacao Husks for Livestock. —Marcitadier and Goujon (Direc¬ 
tor and Chcmibt in the Daboratoire Mumeipfil agree du Nans), in Annates des Falsifi¬ 
cations ei des Fraude$> Year XXI, No 131-133, pp 283-297 Pans, Sept -Oct, 1919 

It is well known that the cacao iruit is a fleshy one, in whose pu^p 
the seeds are set, the kernels of which are used in the maimfactuie of cocoa. 
The husk or shell of cacao is the perispeim of the seed It is a mem¬ 
brane of 110 great thickness which completely surrounds the kerned and is 
very friable, especially when roasted, as is generally done in the case of 
husks used for stock feeding. Cacao husks are used on a large scale at 
the present day in the preparation of theobromine, an alkaloid much 
used since 1890 in the treatment of heart troublevS. Besides this the husks 
also provide, on extraction with steam, cocoa extracts which are in great 
demand for confectionery aud which, on account of their high content of 
caffein, are used also in the manufacture of certain coffee substitutes, such 
as malt coffee. It is possible also to extract from them a brown colouring 
material soluble in alkalis and of a fast colour. Finally, as they have a 
high content of assimilable iron, the husks serve as a basis for certain me¬ 
dicinal preparations used for anaemia. 

* As regards the use of cacao husks for stock feeding, the authors 
declare that: — 

1) The raw husks are dangerous, at least for horses, and the sale 
of them should be controlled. 

2) The husks, when their extracts have been removed, are of 
no food value, and the sale of them for stock feeding should be forbidden. 

218 - Haemorrhagic Septicaemia.— Washburn, H. J., m U, S Department oj Agri¬ 
culture, Bulletin No. 674, pp. 9 Washington, May 15, 1918, 

Bulletin dealing with the following points: — Characteristics of this di¬ 
sease ; History , Causes, Symptoms , Anatomical changes which it causes; 
Diagnosis ; Prevention , Treatment, Disinfection of premises. 

Haemorrhagic septicaemia is an infections disease which attacks various 
species of animals, especially cattle, sheep and pigs Young animals are 
more susceptible to it than older ones, those which are thin and poorly nour¬ 
ished are most liable to infection. The disease is a poisoning of the blood 
which often rapidly proves fatal In suddenness of attack and high mor¬ 
tality at the beginning of an outbreak this disease much resembles anthrax. 

In pigs the disease is called “ swine plagi e ” or contagious pleuropneu¬ 
monia The acute form is usually fatal within a few hours from the appear¬ 
ance of the first symptoms. The acute form causes gradual weakening 
and emaciation and may last several weeks. 

Fowl cholera is the form of haemorrhagic septicaemia affecting poultry; 
it causes sometimes heavy losses among fowls, pigeons and geese. The 
outbreaks axe generally so rapid in their effect that no treatment is possi- 

[m-sis] 
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sible. As soon as the disease appears the apparently healthy animals 
should inmediately be separated, placed in clean quarters and given 
good food and 'water. In many cases inoculating the healthy animals 
with Bacterins has proved effective in checking the spread of an epidemic. 

In the United States haemorrhagic septicaemia occurred for the first 
time many years ago in the form of “ swme plague In 1885, the Bu¬ 
reau of Animal Industry identified the Bacillus bipolar is suiscphcus as the 
cause of the disease, identical with the “ Schweineseuche ” of German 
writers. 

Curative treatment is useless. Preventive treatment by means of 
bacterins obtained from the same species as the animal to be treated (. B . 
bovtsepticns for cattle, B. suisepkcus for pigs, etc), or else by means of an 
attenuated culture of the living organism, has often given satisfactory 
results Isolation of the uninfected animals and disinfection of their quarters 
are most important measures 

319 - Typhoid Fever and Infectious Anaemia of the Horse.*— basset, j„ in Compfcs 
rctidus de la Societe de JBvoloqte, Vol I/XXX 1 I, No 31, pp. 1262-1263 Paris, Dec 6,1919 

In previous papers (x) the author has shown : — i) that typhoid fever 
in the horse is inoculable, being caused by a filtrable virus ; 2) that the 
virus is present in the blood, where it remains m vitro for over 15 weeks, 
and in vivo for about 5 months ; 3) that a first attack of the disease con¬ 
fers complete and immediate resistance experimentally for at least 4 months, 
and clinically for 18 months; 4) that at the beginning the fever is present 
alone for 2 or 3 days, and that, consequently, in times of epidemic the 
thermometer serves to diagnose the start of the disease and ensures forthe 
patients the best chances of recovery. 

As doctors and experimenters have been struck by the close similarity 
in the symptoms shown by horses affected with typhoid fever and those 
suffering from the acute form of anaemia, the author tried to find out if 
it were a case of distinct morbid entities and to compare them Kxperi- 
ments on the subject show that: — 

1) The two diseases are absolutely distinct; 2) they are very differ¬ 
ent, because, contrary to typhoid fever, infectious anaemia is essentially 
chrome ; in the case of anaemia, as in the chronic forms of many diseases 
due to microbes (tuberculosis, farcy, malaria, etc.) the equilibrium of the 
organism is at tjie mercy of a more or less mild, common, or specific cause. 

The author proposes to base on these experimental results a method 
for diagnosing anaemia. Dieases due to parasites visible in the blood 
having been eliminated, the diagnosis will be based on the remitteace 
or intermittence of the fever. In the absence of spontaneous feverish at¬ 
tacks, these will be brought on by injection, into the blood, of serum from 
any horse (2). 

(1) Com pies rendus de I’Acadimie des Sciences, August ax, 1911; Reouetl de med vitir.. 
Sept, is, 1911, Feb. 15, 1912 ; Bui. Soc. cent. med. vitir . March 12, 1912. (Authors' note). 

(a) And perhaps more simply by the injection of salt water in sufficient quantity (the an¬ 
ther has at present no subjects on which he can verify this hypothesis). (Authors' note). 
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It is not at all necessary to bring about several attacks of fever; 
a sixigle one brought on , appearing about 2~] hours after the disturbing in¬ 
fection, will assitie the diagnosis 

2zo - A Contribution to the Study of Anaplasmosis in Cattle: Sheep and Goats are 

Susceptible. —- I«iGNifcRi 3 , J\, in Bulletin ate la SocieU dc Pathologic exottque , Year XII, 

No. 9, pp. 6ji 651, Pans, Nov 12, 1919 

Inoculation experiments with Anajblasma argeniinum 011 several 
species of animals showed that — 

1) The guinea pig, rabbit, pig and home do not seem to be affected 
by A . argent mum. 

2) Sheep and goats, on the contrary, are receptive to the parasite, 
winch lemams alive m the blood for yeais. 

3) The passage from sheep to sheep or fi 0111 one goat to another is 
possible indefinitely. 

4) The inoculation with A . argcntinum of sheep or goats never gives 
rise to symptoms 01 lesions of anaplasma, or to typical parasites visible 
in the red blood corpuscles ; the temperature is not altered, except some¬ 
times about the 30th day, when a rise to 40-41° C. may be found for 1 
or 2 days only ; even duimg tliis passing fever, when it exists, nothing 
abnormal is observed about the animal, and the blood colouiations do 
not reveal Anaphisma as such ; the parasite, however, exists in the red 
coxpuscules, as proved by inoculation, but the author thinks it is to be 
found there in so small a foim that it is difficult to recognise. 

5) The blood of sheep and goats previously inoculated with A. 
argeninmm is active when injected into cattle which take anaplasma 
infection ; theie is a posibility of attenuating the A . argmtinum in the 
sheep and of using their blood as a vaccine against bovine anaplasmosis. 

221 - Curative Treatment of “Bush Sickness M by Iron Salts in New Zealand. — 

Roakus, C. J. unci Aston*, B. C , in The New Zealand Journal of Agriculture, Vol. XVIII, 

No. pp. X 93 “i 07 > 2 fig Wellington, April 21, 1919- 

The authors have made, at Mamaku Barm, a series of experiments 
consisting in giving medicinal compounds (either in the form of brick-licks 
or as drenches given by hand or in the drinking water) which contained ele¬ 
ments known or suspected to be deficient in the local soil in the lands 
which caused “ bush sickness " (i). 

Summarizing the results obtained up to date it appears that, of the 
mineral preparations tested, the administration of phosphates, or iron 
salts to cattle grazed on pasture dressed with phosphates, keeps them in 
good health for a much longer period than would be the case without 
that treatment and dressing. But, on the other hand, it appears that it 
is only by drenching (by hand or in drinking water) with a syrup of phos¬ 
phate of iron that the animals can be kept indefinitely in good health or 
cured of " bush sickness Of organic compounds the double citrate of 

(1) See R„ March, 1916, No. 316. {Ed.) 
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iron and amm onium cures “ bush, sickness " more quickly than syrup of 
phosphate of iron. It is probable that other oiganic salts of iron would 
be equally effective. 

222 - Observations on Avian Malaria. — Sumsent, Etienne (Pasteur institute of At 
gena), m: I Bulletin de la Society da Pathologic ewhtjue, Yeat XII, No 9, pp (>01-603 
Pans, Nov. 12, 1919. — II Do pp 603-605 1 diagr. 

I. — It has always been agreed, with RutiW, that Plasmodium is 
pathogenic for the carrying insect to such an extent that, when expeii- 
ments are to be made by infecting mosquitos with parasitised blood, caie 
should be taken not to use buds very badly infected. 

It appears, in fact, that when the insect shows on its stomach wall 
a certain number of cystic tumours as large as Go [jt (the stomach being 
on the average 1 500 \i long and 800 [x wide) these foieign bodies must 
cause some trouble 111 the functioning of its organism. 

On the other hand, on the basis of the statement that insects fed on 
blood very lich in parasites aie decimated by this excess of virus, it would 
be logical to believe that, following 011 a severe epidemic (e g., with super¬ 
abundance of blood-infecting Plasmodium of human malaria), there would 
be a diminution in the numbers of infected transmitting mosquitos, a thing 
which has never been clearly proved. 

The author has found m the laboratory that Plasmodium is not very 
pathogenic for the insect carrying the virus. He observed several hun¬ 
dred cases of mass infection by Plasmodium relict urn, an agent causing 
malaria in birds, in Culex of which each individual carried at least 100 
zygotes at their maximum development; he never observed a, greater 
death rate among them than among tlie control Culex (i. e those with 
only a few zygotes in their bodies) or among fresh Culex which had not 
been fed on Plasmodium infected blood Hence the full development of 
P. reketum in Culex does not appear to involve disturbances fatal to the 
insect. 

II. — In malaria of birds, after an incubation period of 3 to xo days, 
there occurs an acute infection of the blood, during which Plasmodium 
is very prevalent for about a week. Then if the bird survives, the para* 
sites quickly (in 3 or 6 days) become very rate. Some irregular attacks 
occur for a few weeks and precede final recovery or the state of lateut^iu- 
fection which confers comparative immunity, without the parasites being 
visible in the peripheral blood. 

After investigation, the author has found that in avian malaria the blood 
of the vertebrate is very infectious to the insect for the fortnight following 
the acute stage, in spite of the low number of parasites in the bird’s blood 
during this period. 

a&3 - Concentrated Cattle Foods used during the War.— Gtnrmr, k. (Report on work, 

done in the laboratory of the French Fanners’ Society in 1917 and 1918), m Bulletin de 

la, Soci$U des AgricuUcurs de France, pp, 173-174, Fans, June, 1919* 

The subjoined table gives some interesting analyses of concentrated 
foods used during the war. A few unusual products will be noticed, which 
were resorted to on account of the shortage of foods. 
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Seaweed, washed and dried, has been used as fodder ; chestnuts have 
served as starchy food ; also bum from vauons plains has been utilised, 
some kinds of remarkable composition, others ot little value. 

Percentage cam position of tartans cattle foods. 


Cat bu¬ 

Mmcial 

rl otem Eats 

Cellulose 

Uyuidiub 

matter 


_ 


Feeding Products ok Good Quality. 

Oilseed t'akes. 


Groundnut cake ... . . 5r 740 2 X 90 4.12 644 8.52 

Copra .. 20 8 \ 1380 39.28 1208 472 928 

Linseed » . 30.02 6 92 36.14 7 3° 6* 88 12,14 

Maize » . .... 9.87 464 63.73 826 1.70 1180 

patamut .. 1650 916 47*4° 12 54 3*01 ti.46 

Bran and nulling residues. 

Cereal biai). 14.18 360 5 {,08 10,44 5.40 12.30 

Groundnut oily » . . . . 22.50 19,44 23.86 18.61 7.26 8.30 

Soya ». 900 1.00 32.09 4°»56 4-7° 11 75 

Millet ». 8.30 5.22 59.98 10.40 4.90 11.20 

Buckwheat thirds. 33 68 8.00 35.42 4.60 4.76 13.54 

Various vegetable products , 

Seaweed .. 8*75 1 3° 49*°° 9.20 13*°5 18.7° 

Kelp., 12.50 120 45.46 9.60 15.00 16.24 

Whole chestnuts. 3.12 1.07 30 69 2.90 1.12 61.10 

Coffee chicory husks . . . 6.00 0.58 70.24 4.12 4.40 14.66 

Dried beet pulp . 8.65 1,20 58.21 17.80 4.22 9 92 

Animal products. 

Dish rueal (1). 39*75 2.10 — — 43*22 12 46 

» » (a). 45.80 9.50 — — X4*°° 3°*7° 

Poor Food Products. 

Beau pods. 6.08 0.34 43.22 34*&1 B-* 6 11.76 

Rice bran. 5.0S o.O{ 3688 32,24 16.12 9*04 

Buckwheat bran. ..... 7.15 x#x6 44*9 30,60 2.60 14 80 


(1) Sodium chloride 0.24 % ; phosphoric add 3 5*74 % \ hme 20 20 %. 

(a) Phosphoric acid 5,76 %; lime 7.7o %* _ __ 

The table also shows the composition of dried coffee chicory husks. 
Coffee chicory is subject to fairly considerable variations m pn.ee ; some 
years, in consequence of super-abundance, there is a fall such that selling 
does not pay and even is very difficult. In that case, husks of coffee chi¬ 
cory can be used as cattle food ; they constitute a good carbohydrate food, 
of similar feeding value to sugar beet, although in the chicory root synan- 
throse predominates instead of saccharose, as in the artichoke. 

[m] 
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breeding 224 - Results of Crossing the Zebu with European and Australian Cattle, in British and 
Butch India. — T’Hoen, m Cultiira, OfficiH Orqaan van het Netierlandsch Genootschap 
voor Landbouwwdenshap, Yeai XXXI, No 374, pp. 369-374 + 5 figs Wagcmngui, 
Nov 1919. 

In tropical colonies, repeated of attempts have already been made 
to cross Bos taunts with the zebu, so as to combine the bee {producing 
capacity and productivity of the fonner with the adaptability of the latter 
to the local conditions and its special resistance to disease. 

The author describes the results of a series of crosses between the 
Neellore breed of zebu on the one hand and the Java ox and some European 
and Australian cattle on the other hand. 

The zebu of Neelolre (Madras, British India) is an excellent working 
animal; it measures i 40 to 1 50 nieties at the withers ; the female gives a 
high yield of milk, 8-10 hires per day with a fat content of 4.5 to 5 per cent. 
Prom the cross zebu x Java cattle, draught types were obtained but 
they were poor milkers. By crossing Neellore zehus with Australian or 
Dutch cattle, animals were obtained which gave a good production of 
beef and a milk yield which, although less than that of their European dams, 
was nevertheless above that of the zebus, and such as to make these hy¬ 
brids of great value in the warm damp coast regions of the Dutch East 
Indies. The fat content of their milk is 4 % and even over. The cas¬ 
trated males make splendid draught animals; the authoi mentions a pair 
(sold on the Malang market) which measured each 1.50 metres in height and 
2.20 metres round the chest. 

By using as sires, in these crosses, males of Euiopean breed, the zebu 
characteristics quickly disappear, and in the 3rd generation the progeny 
cannot be distinguished from pure-bred European cattle. 

b importation of bulls and dairy cows from India, Europe and Aus¬ 
tralia is regulated by the State. The European and Australian types con¬ 
centrated in the central mountainous territory, where the altitude moder¬ 
ates the temperature and keeps it between 15 0 and 30° C., can become 
acclimatised and breed regularly. 

The results already given by scattered and uu-coordinated attempts 
promise the best of prospects for the future, especially when the woik 
is carried on according to a uniform method and with a well-planned pro¬ 
gramme of work. 

The example of British India, gives an idea of the icsults that can 
really be obtained by the crosses in question. The Montgomery (Zebu) 
cow has been mated with the Ayrshire bull, with a view to raising the milk 
yield of the zebu type. While the Montgomery cow yields on an average 
8-10 litres of milk pet day, at the second generation of the cross a daily 
yield of 15 litres has been attained. 

325 - Domestic Animals In Syria. — Dechambre, Ed, ia Comptes rendus dcs stances 
de VAcademte d'Agriculture de France, Vol V, No. 29, pp. 975-976 and 995-1002. Paris, 
Dec. 17, 1919. 

The author (Veterinary Adjutant-Major with the Trench troops in the 
levant) has studied the different aspects of animal production in Syria. 
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The contour of Syiia is veiy vaiiod ; it includes high mountains like 
Lebanon and Anli-Lebanon, and vast plains like the Beka, which stret¬ 
ches between the above two ranges. 

Except for some pails of the* Beka plain, the neighbourhood of the 
towns and a pait of Lebanon, tlie country is badly cultivated The soil 
is feitilo in many parts, but sufleis from lack of water. In fact, during 
the whole summer, Jfiom Apiil to Novembei, theie is no lamfall and the 
rh ought as extieme ; giowth is practically at a standstill and the ground 
is coveied only with haul dued glasses, mostly spiny. Only in spiing 
is vegetation luxuriant, and many herds are fed on it. 

Livestock is one of the mam soiuccsoi this country's wealth, but on 
account of the difficult conditions uiulei which it subsists, improved breeds 
cannot be found tlieie. 

Exact figtnes as to the numbers of annuals are not available, the only 
statistics on the subject dating from 

Catti*E. -- The type is uniform, constituting a true breed, and has 
great similaiily to that of Lowir Egypt, but is rather more developed. 
The height is small (1.15 to T.30 metres on the average) ; head lectilinear, 
najic somewhat prominent; horns always veiy short, growing sideways 
and upwards, turned down only in some cases ; neck short, dewlap much 
developed ; back straight, lump shoit, thigh lecltlinear, udder very small, 
sometimes scmeely visible between the hmd legs ; colour dark fawn with 
some white spots ; bulls almost black with shades of fawn on forehead, 
nape and back , hail rough, skin thick ; they hardly ever handle well, 
as theie is no covering fat, even on animals m condition; internal fat scarce, 
located about the loins The cows give little mote than 80 kg* of meat 
not, and haidly ever as much as 100 kg. 

In the Damascus legion much more developed, specimens are to be seen 
but then lace characteristics are similar. 

There aie also somewhat larger cattle light grey, ash-coloured, and' 
with fairly long turned-up horns. These are likely cat tie from the north ; 
they are similar to the animals seen at Smryna and Constantinople. 

Sheep, - - These form one of the sources of the wealth of Syria. Un¬ 
like cattle, they grow veiy well on the immense plains that are covered with 
numerous docks. 

In general the size is fairly large ; the tail Is veiy big, loaded with fat, 
and quite unlike that of the Barbary sheep (huge mass as wide as the back, 
often reaching to below the hocks, then turning sharply back and upwards, 
narrowing a little, and ending in a loose part, 20 to 25 cm. long, kke the 
tail of a European sheep) ; generally no horns ; when they are present they 
are short and turned backwards ; some specimens have very long spiral 
horns (40-45 cm.) at both .sides of the head ; colour white with some 
brown or black spots, but the colouring may extend over all the head # 
and even a large part of the body. The wool does not cover the face and 
does not come past the knees or hocks ; it is not too coarse, 7-8 cm. long, 
wavy and somewhat curly; the * fleece is not thick 

In the south of Palestine, very large sheep are found, without horns, 
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with long black fleece, tail very big but conical and elongated. These 
supply almost all the local consumption needs Their flesh is of fine qua¬ 
lity but almost always has a strong disagreeable odour 

Goats. — These are extremely numerous all over Syria, and in many 
parts fom larger flocks than the sheep. 

The type is less uniform and less characteristic than that of sheep 
and cattle. There are two distinct breeds, but these aie frequently cross 
bred : — 

1) A breed of fairly big goats with very long ears, without horns 
(or with very small ones turned backwards), of black colour more or less 
marked with white, with hair very long (15-20 cm), stiff and hardly 
waved, udder much developed. This breed is excellent for milk. It 
is the same breed as is found round about Beyrut, which it supplies with 
the greater part of the milk consumed theie. 

2) The immense flocks of goats on the plains of the interior are 
of a quite ckfterent type. The size is less developed, ears are small, and 
erect, and horns long, in elongated spirals at each side of the head. The 
coat is black with some white spots. The fleece is shorter than that of the 
other breed. 

Horses. — The number of head is much lower than for the preced¬ 
ing classes. Syrian horses enjoy a worldwide reputation, but requisitions 
by the Turks have spoiled their future. 

These horses axe of small size, spare, and muscular, the coat is very 
light grey, often spotted, or chestnut, the face has a slight dip in the Su- 
pranasal bones. 

At Damascus there are horses which correspond better with the clas¬ 
sic type of Arab horse : big, generally bay, rectilinear outline, face flat, 
supranasal bones not dished, nostrils widely opened and squarely cut. 

MuEES. — These are fairly numerous, of good size, muscular, re¬ 
sistant, used almost entirely for the pack saddle. 

Donkeys — Very numerous ; small, like those of North Africa; 
at Damascus, a large proportion have absolutely white coats. 

Camees. — Much used for transport, of the humped species; 
numbers reduced by requisitions of the Turks. 

PotjeTRY. — Very abundant everywhere. Fowls are of small 
size, as large as good partridges ; the plumage is mottled white, red and 
maroon. Before the war Syria exported a large quantity of dried eggs. 

I/ike all poor and arid countries, Syria is a country where only sheep 
and goats can thrive. It is likely that France might be able to utilise these 
appreciable resources. The native consumption is not sufficient to re¬ 
quire the Syrian flocks. If the Arabs continue rearing without good out¬ 
lets for their products, it is because, for them, flocks constitute a visible 
^sign of wealth. It is not even doubtful that they would agree to dispose 
* of their stocks for gold or silver. 

In regard to cattle, it would be best to consider them entirely as draught 
animals and use them for agricultural work. When methods of cultivation 
become improved and when crops become more abundant and more re¬ 
fs^ 
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gular, then the grading-up of the herds of cattle will he able to be taken 
in hand* Bor this purpose, selection of the native breeds or the introduc¬ 
tion of French breeds may be lesoited to It will be advisable, however, 
to be caieful in using the latter method. In older to avoid much loss 
of time and costly failure, it will be wise to take into account the lesults 
to be got by this method, uudei similar conditions, in Noi th Africa, m Turns 
and especially in Morocco. 

226 - The Distribution of High-Class Breeding Stock by the Government, in Sas¬ 
katchewan, Canada, from 1913 to 1918. — The Agricultural Gazette of Canada , 
Vol, 6, No. 11, p, 978 Ottava, Nov , 1919. 

The Five Stock Biancli of the Department of Agiicultme for Saskat¬ 
chewan has published returns on the woiking of the Five Stock Products 
and Sale Act. The leturns show the net results of the eftoits of the govern¬ 
ment to introduce by means of this new law pure bred and high class grade 
stock into Saskatchewan. The totals under the different classes of stock 
show a very satisfactory increase from the year when the law came into 
force (19x3) up to 1919. 

In all, 17 261 breeding annuals have been supplied to 2 067 farmers on 
favourable conditions. Table I shows the complete record of animals sup¬ 
plied by the Department since the year when the act first came into opera¬ 
tion, and Table II shows the number of farmers who have taken advantage 
of the assistance and facilities offered by the Department m virtue of this 
•act. 


Tauu£ I — Numbers of bleeding animals distributed 
by the (tovernmenl between 1913 and 1918 


Years 

Pitre bred 
bulls 

l 

Pure-bied 

cows 

Gi ulc 
cows and 
h< tiers 

Pure-bied 

tarns 

Grade ewes 

1 

Swine 

Total 

animals 

. 

1913 

19 

18 

3 J 5 

_ 

IOOO 

, 

138£ 

* 9*4 

41 

II 

4«3 

*3 

482 

0 

1056 

* 9*5 

8 * 

12 

3OH 

35 

2120 

3 

£ 6 £J Z 

19x0 

150 

(> 

31 * 

10 

852 

— 

1360 

* 9*7 

x 58 

JO 

1322 

33 

2908 

283 

4774 

19x8 

*35 

7 

17^5 

127 

4061 

33 

6088 


587 

67 

4585 

i 

218 

11 485 

m 

17 £61 


Tabus II. — Numbers of fanners who have taken advantage of the facilities 

afforded by the act 


Number o t pm chasers 

19 X 3 

j HU* | 

i I 

*9x5 

XQI& j 

X 9 X 7 

| 1918 j 

Total 

of cattle. ......... 

127 

*<53 

184 

213 

355 

3 X 0 

1386 

of sheep 

— 

I8 

52 

30 

XOX 

X62 

363 

of pigs.. 

— 

2 

3 


2$ 3 

33 

3£1 

*. »»■ • W.—-«- . - — 

r 

— — 

- Jr 


-=~ 

- - ~~ 
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227 - The Service of State Stallions in Italy during 1919. — Moresciu, b , in c,,otmk 

dt Agncoltura della, Domemca , Year XXIX, No 37, p. 269, Piacenza, Sept 14,1910. 

At the end of July, 1919, the State stallions had served 02 977 mares, 
distributed as follows among the districts belonging to the cbilereut cen¬ 
tres : Crema — 15 857; Ferrara 10 850 ; Santa Maua di Capua 9 8x5 ; 
Reggio Emilia 7 815 ; Ozieri 8 670; Pisa 5460; Catania 5j8 (. As the 
stallions, contrary to regulations, continued to be used after this date 
in many distncts, the above figures will have to be slightly modified The 
total number of mares served in 1916 by government sires was 46 033. 
Hence there is a considerable increase in the last few years ; m Sardinia 
it amounted to 50 % from 1918 to 1919 Estimating the number of 
stallions in service during 1919 at 1110, each of them them solved on the 
average, 57 mares. 

228 - Mules in French West Africa. — Boyer, M, in Bulletin de la SocUle Nahomle d'Ac¬ 
eh matah on, Year BXVII, No II, pp 332-233 Paris, Nov, 1919 

The substitution of animal traction for human poiterage is of groat 
economic and social importance m French West Africa. 

A mule yoked to a light cart is capable of trahspoitlng 500 kg., or the 
loads of 20 men (a man’s load is 25 kg. for 25 kilometies per day, on the 
average). It costs in food only 25 centimes per day and hiring charges come 
to X franc per day at most, with food and attention included. A mule 
driver in charge of 3 mules and 3 carts will cost 1 franc (men porters cost 
from 90 centimes to 1 franc per day, including their return journey). 

Mules alone can serve for this purpose, as the African horse is no good 
for draught on account of its breed, and oxen can take only 100 kg. and do 
not stand up to long journeys 

Under such conditions it is necessary to breed mules fit to fulfill the 
conditions of transport in West Africa, and the selection of stallions should 
be specially investigated. The Poitou jack donkey must be discarded, as 
it gives a mule that is slow, heavy, too big, a bad resister of heat and one 
troubled with hoof splitting ; the Pyrenees jack must also be discarded, ul- 
Idiough it would give a mule of the desired size. The most suitable, mule 
is the medium artillery one, sired by the Spanish or MoToccan jack; it is 
of small size and is not liable to foot troubles 

In Africa, the mule exists only accidentally (i)as the natives, although 
they greatly appreciate the animal, refuse to breed it deliberately under 
the belief that it is the result of a mating contrary to nature. 

It is necessary to breed mules on the spot, because those sent to French 
West Africa are too expensive. There are suitable animals in French W 
Africa, especially in the Volta basin, but service is difficult, as the native 
jack is indifferent. On the other hand, the European jack donkey and the 
Moroccan which have already served do not give rise to this inconvenience. 


(i) The latest census in French W. Attica (1912) gives 116 000 horses, 7 800 000 cattle, 
3300000 goats, and 4 500 000 sheep, but mules are not mentioned. — See R„ Feb. 1010’ 
No. 146. {Ed.) ’ ' 
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To the advantages to be gamed, by using nudes lot lianspoit must be 
added those that 'would be pi ovule d in ploughing, which neither oxen nor 
horses can manage m tiopieal counlne'- 

229 - The " Maoilin ” Breed of Cattle in Ireland. - Mnuirit,, s l , m Huaid’s 

man Vol l/VIl, No u, p 55 J, Foit Atkinson, Apul j, nug 
The Irish “ Maoilin ” breed of cattle, hornless, with dark blown yel¬ 
low coat, generally whole coloured sometimes spotted white on the head 
and shouldeis, is very ancient and at the present time there are only 8 or 9 
herds Several skulls of animals of this breed have been found m the 
" crannogucs ” (1). 

According to some wiiters, the native home of tins breed stietches east 
of the Shannon thro* gh bongford, Westmeath, Kings County and Tipper¬ 
ary ; at the present time it is found chiefly m the west part of the island 
from Donegal to Cork. The distinctness of the breed is shown by the fact 
that, however much crossed, it is dominant and recognisable even to the 
10 th generation It is due to this fact that the breed is not to-day entirely 
extinct A ‘•ocicty has been formed for re-establishing this breed. 

“ Maoilm ” cows are excellent milkers ; they give from 8 to to gallons 
a day in summer and 4 or 5 gallons a day in winter of delicious rich milk. 
They are not liable to any disease According to the author the hornless 
character of some of the present Scotch and English breeds may be 
due to cattle introduced into East Anglia and Scotland by early Irish 
colonists. 

230 - Inheritance of Quantity and Quality of Milk Production in Dairy Cows, — 

Castle, W. E, in Procedm*s of the National Academy of Sciences of the Umtcd States of 

Amenca, Vol V, No. 10, pp 438-434. Washington, October, 1919* 

In. 1911, Mr. T. J. Bowlker undertook, at his farm m Framingham 
(Massachusetts), an experimental study on a large scale of inheritance in 
dairy cows by the modem method of crossing pure breeds and looking for 
a combination, in the 2nd crossbred generation, of the characters differ¬ 
entiating the breeds used in crossing. The breeds which he selected for 
trial were the Holstein-Friesian (which surpasses all others in the quantity 
of milk produced) and the Guernsey, which is distinguished for the qua¬ 
lity of its milk. He started with the idea that, if the quantity and qual¬ 
ity of milk production were independently inherited characters, it should 
be possible to combine them in a single breed by crossbreeding, in accor¬ 
dance with Mendel’s laws. The experiments were continued at Framing¬ 
ham up to 1919, and will be carried on by the University of Illinois. 

The Holstein cows were mated with a Guernsey bull and the Guern¬ 
sey cows with a Holstein bull Altogether, between 19x2! and 1919, 140 F t 
calves were produced, by mating F, heifers with F 1 bulls, 35 living F 2 
calves were obtained, all vigorous and well grown The F, cows calved 

(1) The Irish name for a kind of blockhouse used m ancient times as fortresses by Irish 
chiefs and which were generally built on islands.—Ci Nowean Larmsse illmtri Pans, Librai- 
tie Larouwse (Sd.) 
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for the first time at a slightly earlier age than the cows of either pure 
breed, which is evidence of their vigour and early maturity. 

The following data have been taken from the tables showing the milk 
and butter-fat production for the 1st and 2nd lactation periods of the pure 
bred cows and of those crossbred .— 

Milk and butter-fat production of cows of pure Holstein and Guernsey 
breeds and of cows bred by crossing them 


| Number 

Average age at 

Average 

Percentage 

Bleed of 

quantity of 

of 

{ Cows 

calving 

milk produced 

butter-fat 


Average 
quantity of 
butter-fat 
produced 


ist, lactation period. 


Holstein 

1 

25 

2.8 years 

7673 lb 

34 

Guernsey 

J 

S 

2.7 

4 617 

5 0 

JFj crossbred 

] 


2,6 

6 6 12 

4.08 


2nd lactation period . 


Holstein 

20 

4 years 

l 9 475 lb. 1 

— 

322 lb. 

Guernsey 

8 

3-8 

! 5 593 

— 

280 

Ft crossbred . . 

13 

3*9 

8 663 


363 


In the xst lactation period, and still more in the 2nd, the F x cross¬ 
bred cows gave results superior to the mean between the results given by 
the pure breeds producing them both as regards the quantity of milk and 
fat. But the record of variations relatively to the mean in the case of F 2 
crossbred cows must be awaited, unless the quality and the quantity 
of milk production are transmitted by independent factors ; in that case 
it should be possible to combine them and to obtain inheritance trans¬ 
mission. 

The two reciprocal crosses differed very slightly, and inversely in the 
two lactation periods; it seems, therefore, unlikely that any sex-linked 
factors are concerned. 


231 - Cattle Feeding Investigations in Kansas, U. S. A. — Kansas Agricultural Experi¬ 
ment Station, Report for the year 1917, pp 38, 29, 39, 40 Manhattan, 1918 ; Report for 
the Year 19x8, pp. 40-42. 1919. 

Eighty-four grade Hereford calves from the Fort Hays agricultural sub¬ 
station were divided into six lots and full-fed for the production of yearling 
beef. Four lots were used to compare good sweet-clover hay and green, 
brown and black alf a l f a hay. The concentrates used were shelled maize 
and oil meal. The black alfalfa had been stacked immediately after cutt¬ 
ing without being cured. It was charged at $5 per ton, whereas the price 
of the other hays was put at $15. 

The black-alfalfa lot was given almost twice as much hay as the other 
lots but ate somewhat less grain. The gain averaged lowest and was the 
most expensive of any lot with grain The green-alfalfa hay lot made 

[ 89 *-* 91 ] 
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slightly better and more economical gains than the biown-alialfa lot. The 
lot fed with sweet clover hay marie about the same gains as the green-alfalfa 
hay lot, but these weie cheapest. 

The two remaining lots were used to compare ground maize, barley, 
and linseed meal with shelled maize and linseed meal when the roughage 
consisted of brown alfalfa and silage in both cases. The maize and barley 
lot made the fastest gains of any of the six lots, but next to the black-al¬ 
falfa lot these were the most expensive. The other lot made rather low but 
cheap gams. 

Progress is reported on a project at the Fort Hays sub-station concern¬ 
ing the development ol breeding heifers. During the second winter of 
the experiment the cows which had calved at 3 years made bettei gains 
than the group that calved the succeeding spring as two-year olds. In 
both groups the lots receiving maize and cotton-seed cake in addition to 
roughage averaged somewhat less than twice the gain of lots fed with only al¬ 
falfa hay silage and wheat straw, but at somewhat more than twice the cost 
In the case of 2-year olds, the gram-fed lot had less trouble in calving. 

At the Kansas agncultural station at Manhattan, 5 lots, each consist¬ 
ing of 6 steers and 4 spayed heifers were fed 5 months in winter for the pro¬ 
duction of “ baby beef ”. The check lot received the following approxi¬ 
mate daily ration. —shelled maize 10 lb., linseed meal 1.7 lb , immature 
maize and Kafir corn silage 10 lb. and alfalfa hay 4.5 lb , the others received 
some variant of this. A ration in which the maize was ground produced 
slightly greater gains and more finish than the check ration and the added 
profit more than offset the cost of grinding. A lot receiving cottonseed 
meal instead of linseed meal showed inferior finish, although the gains were 
only slightly decreased. Until the end of the third month the calves re¬ 
ceiving cotton seed meal had gained more than any other lot and showed as 
much finish, but after that time cottonseed meal did not seem to stimulate 
the appetite in the same way as linseed meal, with the result that they 
would not eat as much feed and could not make the gams. 

A lot receiving no silage but nearly doubling the alfalfa consumption of 
the check lot, made the least profit per calf of any lot, due partly to the differ¬ 
ence in prices charged for alfalfa and silage, and partly to lower gains. 
A lot receiving neither silage nor supplement but over twice the check ra¬ 
tion of alfalfa made the slowest gains of any lot and next to the lowest 
profits. 

232 - Comparison between Rapa and Bluegrass as Pasture for Fattening Lambs, in 
Kentucky, U. S. — Horlacher, L. F., In Breeders Gaictte, Vol. EXXV, No. 2fi, p. 1508 
and 1510 Chicago June 26,1919 

In’an experiment made at the Kentucky Experiment Station the 
author has compared rape and bluegrass {Poa pratensis) as forage crops for 
fattening lambs. The lambs sucked their mothers at night and morning; 
during the day they were separated from the ewes and placed in the pas¬ 
ture ; they were also given half a pound of a mixture of oats and bran, in the 
proportion of 2: I per head per day. The test lasted 42 days commencing 
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each on June 20 xgi8 One lot of 10 lambs was placed on an acre of 
bluegrass (which had not been previously pastured) ; their average initial 
live weight was 62.3 lb ; they had an average daily gain in live weight of 
o 3lb per head and they consumed 1,91b of grain per pound of gain. 

Another lot of 10 lambs which was placed on an acre of Dwarl Kssex 
rape, had a average initial weight of 59,41b , the gain in live weight was 
0,38 lb. per head daily; this lot only required 1,6 lb of grain to produce 
an increase of 1 lb of live weight and were in better condition and more 
appreciated on the market than the other lot 

During the first two weeks of the test, the lambs placed in the rape fields 
scarcely touched it,with the result that the lambs feeding on the bluegrass 
made almost double the gain in live weight that was made by those on rape. 
By the middle of July the pastures were getting dry the bluegrass was still 
good for forage, but it was short and brown ; the rape was turning brown 
and yellow At the end of the 4th week the lambs on rape had regained, 
in comparison with those on bluegrass, all that they had lost at the beginn¬ 
ing and had taken the lead The 5th week was constantly wet, which 
freshened the pastures, and the difference in favour of the rape was therefore 
not so marked as it would have been if the season had continued normal, 

*33 — Goat and Sheep Bearing In Brazil. — in Bulletin Commercial de la Section des Affaires 
Sconomiques et commercials du Ministere des Relations exteneures, No. 4, p. 19, Rio de 
Janeiro, October, 1918. (Contributed by Prof Deocxecio de campos. Delegate for 
to the International Institute of Agriculture). 

Brazil is admirably suited for goat and sheep Tearing. Accoidnig to 
the estimate made in 1916, Brazil possesses 6 9x9 550 goats, distubuted 
in the different States as follows — 


Alagoas 

Amazonas 

Bahia 

Cear& 

Federal District 
Bspirito Santo 
G-oyaz 
Mhranhao 
Matto Grosso 
Mmas Geraes 
Far& 

Parahvba 

Parana 

Pernambuco 

Piauhy 

Rio de Janeiro 
Rio Grande do Norte - 
Rio Grande do Sul 
Santa Cathanna 
Sao Paulo * . . 

Sergipe . . 

Territory of Acte - * 


251 680 goats 

7 640 » 

2 779 8-20 )> 

*164 740 » 

5 500 » 

44 980 » 

83 800 » 

218060 » 

18 810 » 

426 3 $o » 

17 820 » 

841 190 » 

67 770 » 

710 830 » 

420 820 » 

89 670 » 

352 000 » 

76 280 
19039 » 

364 601 » 

174 680 » 

r 260 » 


Total , . . 6 919 530 goats 
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Biazil occupies the second place m the list of couutiie- which possess 

herds of goats, as 

may he seen 

from the following table 

.— 


Union of South Africa 


XI 5-20 7*14 

goats 

Brazil. 

* 


0 919 550 

» 

Argentina 



3 9 H<Jt>o 


Algeria * . * 

- 


3 7 ?^ 4 '4 

n 

Germany * . * 

- . 

* 

3 438 290 

i> 

Spain. 

• 

* 

3116 23b 

i> 

Austna-Hungary 

. . . 

. 

3014 190 

V 

Italy . . . 

. 


2 71 | 828 

» 

Bulgaria 


. 

1 459 344 

» 

France 


. 

I 230 238 

» 

Portugal - 

* 


I O34 2lS 


Serbia - . 

. . 


630 579 

a 

Tunisia 

. . . . 

* 

499 7 64 

a 

Switzerland 


. 

358093 

» 

Chile . * 

. 

. . . 

288056 

» 

Norway * . 

. 

. 

240 303 

» 

Netherlands 

• . . 

. 

232 47b 

/> 

Belgium 

. * * 

. - 

217 823 

» 

Japan . . - - 

... 

. 

89 488 

rt 

Sweden • 

. 

. . ... 

n 0 54 

* 

Uruguay * * . 

... < . 

. 

19 951 

» 


Of sheep Brazil m 3916 possessd 7 204 920, distributed as follow,s among 
the different States *— 


Alagoas 

. 

. , . 

. 

. l 83 530 

Sheep 

Amazonas . 

Bahia 

* 


. . 

. 12 810 

. I 841 900 

» 

it 

Cear& .... 

. 


. 

320 950 

» 

Federal District 

. . . 

. . 

. 

. 3 020 

V 

Espinto Santo . 

. 

. . 

. 

36 260 

» 

Goyaz ... . . 

. . . . 

. . . 

. 

78 040 

» 

Maranhao .... 



. . 

8 j. 820 

» 

Matte Grosso .... 

.... 

. 

. 

47 530 

» 

Bard ........ 

* . . 


. , 

33 570 

11 

Parahyba. 

. . . 


. . * * 

189 560 

» 

Parana . . . ... 

* # 

. . . 

* . . 

79 200 

» 

Pernambuco . . . - . 

.... 

. 


356 520 

» 

Piauhy. 

. . 

. . . 

... 

. 256060 


Bio de Janeiro * ... 

. . . 

. . . 

m + m 0 

65 510 

» 

Bio Grande do Norte 

. . - 

mm* 

* p * * 

207 510 

ft 

Bio Grande do Sul 

• 


+ * * * • 

2 622 920 

» 

Santa Catharina . - . 

.... 


» p p 

29 770 

» 

S&o Paulo . 

«... 

W m * 


1 49 470 

» 

Sergipe ........ 

. . . 

. . 


. 145 460 

J) 

Territory of Acre . * . 



Total . . 

2 049 » 

7 204 920 sheep 
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Although the country is second m the world for its number ot goats 
it has not yet reached an outstanding position for its sheep 

The chief sheep-rearing countries are listed below, in ordei of impor¬ 
tance for numbers (before the war):— 


Australia * - 

85057 -102 

ovim 

Argentina - ' ' 

S3 546 000 

» 

United States 

48 4S3 000 

» 

Russia in Europe 

42 735 657 

» 

Union of South. Africa 

35 7 ro 843 

» 

United Kingdom . j 

28 181 540 


Uruguay * ♦ 

26 286 296 

)) 

New Zealand 

24 788 150 

>i 

Spam 

15 820 951 

V 

Russia m Asia 

14 519 629 

)) 

Austria- Hungary 

12 337 542 

>> 

France 

12 079 21 r 


Italy 

11 162 962 


Bulgaria 

S 633 388 


Algeria 

8338023 

» 

Brazil 

7 304 0*0 

» 

Germany 

5 073 478 

» 

Chile . 

4 577 194 

» 

Serbia 

3 818 997 

)> 

Portugal 

3 072 988 

it 

Norway - - * * 

x 329 559 

» 

Canada ‘ ... 

1 265 101 

» 

Tunisia * 

1 119 310 


Sweden ... . 

988 163 

» 

Netherlands * ► ... 

842 018 

» 

Denmark ♦ * 

. 254 428 

» 

Belgium ... ... 

1S5 373 

>1 

Switzerland * * • ... 

. . 171 635 

» 


Recently the Federal Government of Brazil, recognising that this 
branch of the industry was not by itself attaining the importance which 
the splendid natural conditions of the country could confer on it, pi omul* 
gated a Decree which granted various favours specially to the breeders. 
The following are some of the provisions made : 

Decree of February 27, 1917. — Art 1. — The Government, with 
the aim of encouraging and developing sheep and goat breeding, will as¬ 
sist the States, Municipalities, Agricultural and Breeding Societies, Animal 
research stations and private individuals, when approved as perfectly 
suitable, by granting them the following favours : 

а) ^Payment of a sum equivalent to % of the purchase price and 
of transport charges on breeding animals of the two species in question 
purchased abroad, up to a maximum of 25 animals of both sexes for each 
breeder 

б) Payment of the amount of 15 paper mtlrets (1) per animal import¬ 
ed and transport inside the country for breeding ewes up to 1000 head. 


<x) 1 paper milreis « is.: 4 d at par. { Ed 0 
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c) Pure-bred ewes or she-goats and rams for breeding, in excess of 
the number of head mentioned under a), will give the light to the benefits 
indicated in b) up to xooo head m number. — 

Art 2 — In order to obtain the above benefits the interested parties 
will have to prove : 

1) That the extent of the land destined for rearing is m the propor¬ 
tion of 1 hectare to every 4 head 

2) That the land is dry and loamy. 

3) That the fields are well cleared and no thorns liable to spoil the 
wool are to be found in them. 

4) That they possess abundant'and suitable fodder. 

5) That they have a supply of pure running water. 

6) That they are situated in a dry temperate climate. 

7) That they have to hand suitable equipment, such as folds, diping 
troughs, places for storing and preparing wool. 

8 ) That the regulations of the health authorities have been observed 
at the time of importation and that the animals imported are not under 
one year and a half or over three years of age. 

Art . 3. — All regulations to the contrary are abrogated. 

Foreign Trade. — In 1916, Brazil exported 326 sheep to the value of 
4651 paper milreis and in 1917, 126 to the value of 2 600 paper mdreis. 

In 19x6 Brazil imported two goats, worth 253 paper milreis , and in 
1917,6 animals worth 729 paper milreis. 

In 19x6, the import of sheep was 1412 head valued at 187 09X paper 
milreis , and in 1917, 3 409 head valued at 247 059 paper milreis . 

All these imported animals are pure stock for breeding. 

234 - The Breeding of “Kameik” Pigs in Eastern Bulgaria. -- gancev, g., in 

Zemledielsko-Skotovodsto, Year XI, No. 7-8, pp 154-158. Sofia, Scpt.-Oct 1919 {1). 

With the exception of some unsystematic attempts at crossing with 
Berkshire, Yorkshire and Mongohtza breeds, all the pigs bred on a large scale 
m Bulgaria are of native origin. The “ Balkamc ” breed predominates 
but it contains local types differing slightly fiom one another according 
to the climatic, topographic and feeding conditions of each zone. 

(1} In lus work entitled Lc mzze bovme esmm della Serbia (Bologna, 19x8) E, Mascheeonx 
states that the improvement of native pigs in Bulgaria dates back to 1S84. In that year 
English breeding animals, Yorkshires and Berkshires, began to be introduced, and the Govern¬ 
ment established piggeries with boats and sows at the schools of agriculture and at the stud 
stations Only in 1906 were piggeries set up (at Kaja-Bouroum and Kula with a view to 
improving the native breed by crossing with the Mongohtza, The latter seems most suitable 
for crossing with the native Bulgarian pig, and it could not be otheiwise, as pig breeding there 
is very different from that practised in England: the feed of Bulgarian pigs, and generally 
of all pigs m the Balkan peninsula, consists mainly of pasturage 

In Serbia, where the native pig belongs to the Balkan breed (the same as most of the pigs 
in Bulgaria), crossing with the Mongohtza pig has always given good results The Matchva 
and the blade Morava pig are improved by crossing with the Mongolitza Even the Serbian 
half-wild mountain pigs {Kostrechke and Kotyari )when cross bred with the ^Mongolitza give 
excellent progeny. 
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The Kamcik pig (Kamciiska Svinka) belongs to one of these types. 
In the valleys watered by the large and the small Kamcik, pig breeding has 
become a commercial affair Eveiy household rears from 5 to 20 of these 
animals and people owning up to 200 are not rare The chief breeding 
centres are the villages of Smiedovo, Zlokucem, Cenge, Novo-Selo, Kopiu- 
Khoi, Goren Ciflik, Arnautlar, Staro-Onekhovo, etc , situated m the distiicts 
of Varna, Prieslav and Pravadia (Eastern Bulgaria). 

The Kamcik breed has some wild blood, as wild pigs, which are still 
fairly numerous in the more mountainous and out-of-the-wa3 T districts, 
sometimes mingle with herds of domestic pigs and stay there for a time. 
Also, new-born pigs have on either flank dark transversal markings, disap¬ 
pearing with age, which are characteristic of the Balkan wild pigs 

The Kamcik is of medium size . at one year old it is 60-70 cm high and 
0.80- x metre in length It is black in colour, with white and black or yel¬ 
lowish spots. Well-fed specimens at x year weigh 80 to 100 kilograms, and 
with age may reach 150 kg. The pork is very good and the yield on the 
average is from 45 to 50 per cent 

For the greater part of the year the pigs live m the open in herds, 
mainly in the gieat oak forests where they find plenty of acorns, roots and 
excellent pasture. At 1 year they are fed for fattening, which lasts in all 
30-40 days and consists for the first half of the time of acorns, and for the 
second half, of maize. 

Beside so many excellent qualities from the local economic point of 
view, the native pigs of Bulgaria have the fault of being too small and too 
short. Hence the author urges the advisability of improvement by cross 
breeding. The Mongohtza breed would be suitable for this purpose 

235 - Mineral Nutrients and Maize in Swine Feeding in Kansas U S. A — Kansas 
Agricultural Experiment Station Report for the Year 19175 pp 13-15 jVt amh a.tt a. il, 191S j 
Report for ike y ear 1918, p. 13. 

In order to study the importance of mineral nutrients m swine fee din g, 
90 Duroc-Jersey pigs were divided into 15 lots and fed on maize, with va¬ 
rious ash and protein supplement 1 -. Bone ash was a valuable addition to 
all lations tried, except those containing tankage, when it proved detri¬ 
mental A ration of maize meal and alfalfa pasture did not supply all 
the mineral required for young fattening pigs 

Six pregnant Duroc-Jersey sows, fed on maize only, and three fed on a si¬ 
milar low ash ration composed of ground maize, wheat gluten, and blood 
meal produced small litters of poorly developed pigs, half ot which were * 
dead in 30 days. The sows were generally in poor condition, and two died 
about 5 weeks after farrowing Two control lots, comprising 3 sows each, 
were fed on a mixture of ground maize 70 parts, shorts 24 parts andt ankage 
6 parts with or without extra mineral matter, and produced healthiei pigs 
that grew more vigorously and showed a lower death rate. 

Study of the influence of low-ash rations on pregnant sows was made 
in 1918 with 14 animals, 10 being survivors of the preceding year's work. 
Eight sows fed on ground maize alone either tap ot distilled water pro- 
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duced 14 dead pigs and 39 living ones, of which only b Ined loi 2 months. 
Three sows fed on maize, maize gluten meal and blood meal pioduced 21 
dead pigs and no living ones Three sows fed on maize, diorts and tankage 
produced 1 dead pig and 21 living ones, all still alive at weaning, 60 
days afterwards. 

Study of the effect of piotem and ash supplements to maiZL in the fat¬ 
tening ration was made with 60 Duioc-Jersey pigs weighing at the stall 
about 45 lb. a head and divided into lots of 6 each The feeding methods 
are judged largely by the tune necessary loi the pigs to gam 150 lb 

Seven lots were fed on alfalfa pasture, and 4 in diy lots Of the 7 foi- 
mer, the 3 lots 111 which maize was the only concentrate took longest (xo^ to 
107 days) to attain the desired weight Additional ash had no appaient 
influence. The most rapid gains (97 days) were made by a lot given 
6 % of the concentrate as tankage and which had access to extra mineral 
nutiients A lot 111 which shoits and tankage (4 . x) toimed 20 % of the 
gram ration gamed 150 lb. per head m 99 days. Two self-fed lots, one with 
maize, shorts and tankage and the other with maize, tankage and additional 
ash, required 100 and 10 x days respectively. Three of the lots not on 
pasture received shorts and tankage (4 1) as supplement to maize. A feed¬ 
ing period of 112 days was required for two whose gram ratious were 70 
and 60 % maize, respectively, and a period of 105 days for the other 111 
whose ration the proportion of maize was gradually changed from 40 
to 80 per cent The fourth lot not on pasture had free choice of maize, 
shorts and tankage and needed 104 days' feeding. Shorts and tankage 
were consumed approximately in the proportion 8 : x and formed 
about 30 % of the ration 

236 - The Influence of Groundnuts and Rice Bran on the Quality of Pork; Experi¬ 
ments in Texas* USA. — Burk, I,. B, Texas Agricultural Experiment Station 
Bulletin 22 u pp 5-13 1 fig College Station, January, 19*8 
The pui poses of this expeilinent weie to determine - 1) The value 
of groundnuts as hog feed; 2) the kind oi poik that gioundnuts will 
produce ; 3) whether soft oily pork can be profitably hardened by feeding 
a grain ration , 4) whether or not hogs can be pre\ ented from getting soft 
when grazing on groundnuts by feeding a half giaiu ration ; 5) the kind of 
pork produced by milo maize and nee bran ; 6) the feeding value of the 
different rations. * 

The experiment involved 12 lots of 10 pigs each, aveiaging 107 lb. 
pei head The different lots were under obseivalion at varying intervals, 
between October 12, 1916 and January 19, 19x7 Tor 20 days or more 
previous to the expenmental periods all the hogs were fed 011a balanced 
grain ration of milo maize chop and meat meal All the lots except Kos 1, 
2, 11 and 12 grazed on groundnuts or were fed on groundnuts in dry lots. 
The hogs grazing on groundnuts produced an average of 158 lb, of pork 
per acre, the estimated yield of groundnuts being 19 bushels. The 
groundnut-fed hogs that were finished on grain were changed gradually 
from groundnuts in order to prevent the animals from going off feed. The 
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success of this method is indicated by the fact that every lot made its best 
gains during the week of the change. The lots on cottonseed meal and 
rwiln maize were fed for 80 days without any signs of cottonseed meal 
poisoning. 

Some of the results of the feeding and slaughtering tests are given below. 

At the beginning of the test two, hogs from a check lot were slaughtered 
an d placed in a cooler temperature held at 32°F. After 24 hours they 
were firm, At the end of 40 days four hogs that had grazed with lot 8 on 
groundnuts were slaughtered and held at freezing temperature. These car¬ 
casses were soft and oily both after 24 and 48 hours of cooling At the 
end of the experiments the hogs were sold to a packing house m Fort Worth, 
Texas, subject to a killing test. They were examined after being held in 
the coolers for 24 hours at from 32 to 38°. The results of this examination 
are given in the following table. 


Effect of groundnuts and nee bran on -pork. 
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(1) One pig removed, sick. 


3 h addition to the slaughter test, melting point determinations were 
made by the station chemist of samples of fat taken from the leaf fat, 
shoulder and along the back of three hogs of each lot (1). The hogs fed 

(i) See R., Oet-Dec., 1919, No. 1200. {Ed.) 
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on groundunts throughout the period and killing soft, .showed a much lower 
melting point than those receiving a straight gram ration throughout and 
also a lower melting point than those fed on gram for 30 to 60 days after 
grazing on peanuts for 40 days In practically every case the melting 
point test corroborated the test in the coolers. The hogs were valued at 
the be ginning of the test at 7.5 cents per pound They sold for 10.9 cents 
on the Fort Worth market the soft or oily hogs being docked 1 5 cents 
per pound. In spite of high prices for feed and labour a profit was made 
on every lot except No 1. 

237 -Alfalfa Meal for Fattening Pigs, in Iowa, U. S. A.— Evvard, j m , in The 

Breeder’s Gazette, Vol. 75 , No 16, p 918 Chicago, April 17, 1919 

At the Iowa Agricultural Station two groups of pigs weighing 52 pounds 
at the beginning of the experiment shortly after weaning time were fed on 
gram and tankage from a self feeder, free-choice style Group I, on a ration 
of shelled maize alone, reached 225 pounds weight in 1x5 days Group II, 
on a mixture of ground maize and ground alfalfa, took 138 days to make the 
same weight, 1. e 20 % longer time This group consumed less tankage 
than the first one, but the figures for the cost of the feeds per unit of grain 
show that 18.8 pounds of alfalfa and 32.8 pounds of maize equal 10.3 pounds 
of tankage. Thus, even excluding 23 days of labour,, the group fed on 
ground alfalfa showed to least advantage. 

On the other hand, giound alfalfa gives excellent results as an addi¬ 
tion to maize for pregnant gilts, which have to keep in good condition 
without fattening. 

238 - Castration Due to Feeding Cocks Exclusively ona Meat Diet. - Wizard a, potoikt 

in Compies rendus del'Academie des Sciences, Vol XZ.XIX, No 24, pp 1177-1179 Paris, 

Dec 15, 1919 

In a senes of expenments carried out between 1901 and 1906, F. Hous- 
say (1) studied the modifications produced m cocks and hens by an all-meat 
diet. Amongst the results obtained, this author found a diminution of sex 
dimorphism , — progressive sterility, cocks losing their fighting instinct, 
hens acquinng spurs, etc 

Having established that sex characters depend 011 the genital glands, 
the author was led to investigate whether the facts observed by Houssay 
were not connected with some modification of these glands, resulting from 
the kind of feeding. The modifications of sex dimorphism appearing m 
cocks fed on meat can be interpreted rationally by the work carried out 
by the author between 1910 and 1918. 

The following are the conclusions arrived at from these investiga¬ 
tions — 

The variations in sex dimorphism appearing in meat-fed cocks can no 
longer be attributed to the direct influence of the diet. The truth is that 
an exclusively meaty diet brings about a slow intoxication of the organism, 
to which the genital glands are especially sensitive and in consequence 

(i) F. Hottssay, Variations expenmentales. Etudes sur 6 generations de poules carni¬ 
vores (Arch, de Zool. e\p et ;en VI, ny'7, pp 137-332). ( Author’s note) 
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of winch they may gradually become atrophied or not develop Then, as 
a secondary effect there appear the well-known modifications which result 
from castration. 

These results may seive as basis for an explanation of the neutralisa¬ 
tion of worker bees, or bettei for the inverse transformation of a worker 
larva to a virtually fertile queen In addition, they show that the response 
made by the organism to the suppression of the testes is unified whatever 
be the cause of this suppression (physiological, pathological or by opera¬ 
tion) 

Results of the same nature were obtained by SchBpeemann on geese 
(1906) (1) and by C, B. Patji, on rats (1906) (2) They give a glimpse at the 
generalisation of the facts connected with castration due to feeding. 

239 - Bee-Keeping and Honey Production in the United States, — tones, s a , m 

U S Department of Agriculture, Bulletin T No 685, pp 61 Washington, June 20, 1918, 

Statement and discussion of numerous statistical data relating to bee¬ 
keeping and honey production in the United States A series of Tables gives 
for each State the number of hives on farms, the percentage of total swarm¬ 
ing in the various months, wintering (food and protection against cold), 
losses from disease and during wintering (causes and percentages), annual 
production of honey per colony, the total annual honey production, the 
form of honey produced, the colour of the honey, the disposal of the 
honey taken (domestic use or for market), the value of the export of 
American honey from 1911 to 1917, the import of honey into the United 
States from 1911 to 1917, the principal plants furnishing nectar and pollen 
with average dates of the beginning and end of flowering periods, the 
plants furnishing nectar and pollen for surplus honey (as distinct from that 
which the bees consume). In conclusion the geographical distribution of 
the more important homes and the conditions and prospects for the 1918 
honey season are given 

Dealing only with the general averages for all the States we have the 
following figures 

INCREASE IN THE NUMBER OR COLONIES IN THE VARIOUS MONTHS 
OR THE SWARMING SEASON IN PERCENTAGES OR THE TOTAL ANNUAL INCREASE : 
March 3.5%, April 16.4%, May 25.1 %, June 362%, July 14.8%, 
August 4 %. 

Wintering — Usual length of period between autumn and spring 
nectar flows. 5.8 months. longest period that the bees remain in the 
hives without a flight in an ordinary winter — 1.5 months; amount 
of honey stored per colony at the commencement of the winter: — about 
33 lb , method of wintering • — in cellars 9.1 % , m double walled and 
packed hives, 9 % ; packed or in cellar (not separated), 4.3 % ; packed 
above, 2.5, wrappings of tar paper, etc., 0.9 % , straw covering and 

(1) Scbbpelhann,, Ueber die gestaltende Wirkung verschiedener Ernahrung auf die 
Otganen. der Gans [Arch, f Etdte., Vol XXI, 1900 ; Vol XXIII, 1907). — £2) C B. Pato, On 
the Influence Excessive of Meat on the Male Reproductive Organs (Journ. of Phys. 
Vol. XXXIV, 1906) {Author’s note). 
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miscellaneous, I % , total percentage of hives protected against cold, 
26.8 °o , (in the southern Stales this precaution is not necessary) 

Losses from disease in summer and wrNTKR — Summer 
losses . — in 19x5,1.5 % of the colonies , in 191b, 2 3 % , in 1917, 3.5%, 
winter losses from all causes - in the 4 winters of 1914-19x5 to 1917 — 
19x8, 12 6, 13.3, 10 U and 18.7 respectively 

Annual honey production per codony - Average fox all States 
during the quinquennial period 1913-19x7, 91 6 lb 

Total production op honey in the United States (census of 1909) 
— 54S14890 lb. 

Form in which the honey is produced (percentages for the 4 years 
1934 to 1917 respectively) — Comb honey m sections -- 417, 40.0, 
38 1, 37 9 % , honey extracted by centrifugal machines, draining or 
pressing — 42.1, 41 o, 43 8, 48 4 % , comb honey more or less broken 
and mixed with liquid honey (“ bulk ” or “ chunk ” honey) - 16.2, 

19 o, 18 1, 13 7 % 

Colour op the honey. — White 42 8 % , light amber 29 5 %, 
amber 17.1 % , dark 10.6 %. 

Exports and Imports — For the fiscal years ending June 30, 1915, 
1916, 1917 and for the 6 months ending December 31, 1917 respectively 
there were the following values, in dollars, for exports : — 114 038, 
252 487, 736 139, I 254 887 , and the following values, in dollais, for 
imports — 255 274. 232 896, 455 167, 580 742 

Prior to the war the export was chiefly to Germany, during the war 
it was mamly to the United Kingdom Impoits came chiefly from in¬ 
sular possessions and from Central America The quantities imported 
in the above-mentioned years and the average values were * — 303 965 
221224,427 650, 227092 gall, worth 41 1—44 1—67.7—112.7 cents per gall. 

Plants furnishing nectar — Percentage of the total honey 
collected, furnished by the nectar of each kind of plant * Alfalfa, 7,7 % — 
alsike clover, 1.4, % , Mchlohis b 2 % , white and crimson clover, 19.6 %; 
fruit tree flowers, 0.6 % ; lime 3 5 , Ilex opaia, x.x % , Robinia sp , o 9 %; 
Diospyros virgin k a, 05%, Oxydevdrnm sp, 1.6%, Liriodendron sp. 
28%, Nys&a spp , 3.1 % . other trees, 3.8 % ; Ilex glabra, x.6 % ; Rims 
0-7 % , other shrubs, 7-4 %: Rnbus strigosus and other species, 06%; 
other wild plants with small fruit, 0.6 %; buckwheat, 2.9 % ; cotton, 
4.0 %, other plants cultivated in large crops, 1.7 % ; aster 1,4 % ; Soli- 
dago virganrea, 21%; Polygonum pcr&icana, 2 % ; Bidens sp and Co¬ 
reopsis sp, 13%, other miscellaneous plants, 76% — Blends' — 
Alfalfa -f- sweet clover, 1.4 % , mixed clovers, 2.0 % ; clover -j- lime, 
4 % , other blends, 5.9 %. 

■340 - A Possible Explanation of the Sex Question in Bees.—See No. 338 in this Remew. 

341 - The Araujia, Plants Dangerous to Bees. — See Np. 188. in this Review. 
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sebicotttob 242 - The Partial Sterilisation of Mulberry Leaves in Silk-worm Feeding. — Sacchi. 

R ,ia Le Staztom spermentah agrane ttahane , Vol. 52, Nos 7-9, pp 332-348 Modena, 

2919 

The paitial sterilisation of mulberry leave has been held up as a preven¬ 
tive against flachene „ and as a means of obtaining more silk of better 
quality. 

In order to test the value of this opinion, the author made a series of 
experiments, of which the ones described m the present study form the last 
part 

From previous experiments (1) it was concluded that — 

1) If the worms are fed on leaves washed with water or an aqueous 
solution of lysoform or “tachiol” (silver fluoride), far fewer leaves are 
consumed than if they had not been subjected to the treatment described. 

2) Although silk worms fed on moist leaves eat less they weigh more 
than those fed on dry leaves. 

"*3) The treatments described did not prevent the occurrence of a few 
sporadic cases of “ flachene „ and emaciation. 

4) The silk cover of cocoons from silk worms ted on partially sten- 
lised leaves is heavier than that from silk worms fed on ordinary leaves. This 
increase in weight also occurs when the silk worms are fed on leaves suffi¬ 
ciently well washed with fresh or boiled spnng water. 

5) The feeding of silk worms with washed leaves has a favourable 
influence on the quality of the silk, particularly on the length, tenacity, 
and elasticity, as well as the weight of the reeled silk. 

The greater weight of silk and the lower consumption of leaves, pre¬ 
viously observed in 1906 by Prof. P. Bxjcci (Bollettmo delta Socieia degli 
Agncolton itaham, No. 4, 1906), suggested that larvae fed on treated leaves 
would assimilate a greater quantity of nutritive principles from the leaf. 

In order to check the accuracy of this idea, the author made a series of 
weighings and analyses of the leaves fed, of the leaf residues collected, and 
of the excreta collected In this way the data grouped in the subjoined 
table, among others, were obtained. 

The quantity of dry matter ingested and assimilated by the silk worms 
fed on washed or partly sterilised leaves is lower than in the case of un¬ 
treated leaves. The surplus weight of larvae and cocoons is due to a higher 
content of water. When the cocoons are dried, those from silk woims fed 
on natural leaf weigh more than those from silk worms fed on washed or 
treated leaf. 

These results agree with similar ones obtained by Verson (Amuario 
della i?. Siaziom lacologica d% Padova , Vol. XXXIV, 1917) The author 
concludes that washing or partial sterilisation of the leaves prevents nei¬ 
ther “ flacherie f * nor jaundice ; it does not assist in the production of silk 
but on the contrary appreciably diminishes it, and it does not affect the qua¬ 
lities of the silk. Consequently in the present state of things, the practice 
is not to be recommended. 

(1) See R t July, 2917, No 655. (Ed )- 
[MZJ 
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23 074 % 

. . 

13 243 

9156 

. 

23 74t> 

9 040 
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2 677 

. 

76.O7O g 

60 950 g 
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5 746 
69 065 g 
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FARM ENGINEERING 

243 - The Application of Eleetrieity to Farm Work in Sweden. — Bjerknes, k , 
in Ttdsknft for det Norsks Landbmk, Year XXVI, No 10, pp. 409-425 + 28 figs, 
Christiania, Oct., iyiy. 

Electrical Plant for Agriculture. — The greater part of the 
electrical energy is produced m Sweden by hydro-electric stations, of which 
the three following supply considerable quantities of energy for agricul¬ 
tural purposes * — Kungl Vattenfaldstyrelsens (anlaeg), near Irolhattan 
and Alfkarleby, the plant of the Electricity Company of Hemsjo, near 
Karlshamn, and that of the South Sweden Electrical Society near Eagan, 
to the north of Malmo. 

The mam lines of the Vattenfaldstyielse have an average tension of 
70 000 volts, which is reduced to 20 000 volts in the great transformers 
at the 2nd grade stations, and then to 1500-3000 volts in the 3rd grade 
stations. This current goes to the agricultural exploitations and serves 
directly to drive the large motors, threshing machines, etc., while for light¬ 
ing and for driving smaller motors the voltage is further reduced by 
suitable transformers to 220 volts and even less. 

Each 3rd-grade station serves the country round about within a ra¬ 
dius of 3-4 kilometres, where the subscribers form a Distributing Society 
which, constructs local lines with its own capital. 

To facilitate such undertakings the State grants long term loans on 
good conditions from a special fund, called the Statens Kraftlaanefond. 

The Distributing Societies unite to form District Societies or Cen¬ 
tral Societies, with their own engineers who carry out controls and im¬ 
provements and are present in consultation, etc. These societies buy 


AORicmnmn 

MACHINERY 

AND 

IMPLrMENTS 



2 40 


AGRIC ULTUR AL MACHINERY AND IMPLEMENTS 


material m common and wholesale, thus effecting considerable economy on 
cost prices and obtaining better results as to quality and type of material. 

Fpr the cost of electric current, the Vattenfaldstyrelse woiks a double 
scale of prices 25 ore (o 345 fr at par), per kilowatt-houi tor lighting 
purposes, and 10 ore (0.130 ir at par) for agricultural puj poses (In 
addition there is a supplement for the payment of interest and upkeep). 

The Electricity Company of Hemsjo woiks 111 a similar mannci , only, 
in this case, it is the Company itself winch carries out the construction of 
the local lines, and it exacts in return a higher supplement from the users. 

Use of Electric Power on Farmas — As well as foi lighting 
purposes, electiic power serves to diive the following machinery. 1 hreshmg 
mills, straw presses, winnowing machines, straw and fodder choppers, 
kibblers, presses, elevators, cheese-making machines, milking machines, etc. 

Material and Instruments — A senes of notes accompanied by¬ 
photographs serve to give an idea of the many and varied applications 
of electricity to farm, work There is a detailed description of current 
transformed to 1500 volts, illustrated with plans, schemes and figures. 
There ate also be mentioned Small motors carried on hand barrows, a 
centrifugal pump installation, a veiy simple and practical elevator for 
bags, a fodder unloading and storing plant, and the “ Comor electric 
milking machine, the use of which ensures a remarkable saving of work 
and at the same time the most absolute cleaness and purity of the milk. 
These machines are attached to all the cows at the same time and the 
ynilkmg is done simultaneously and rapidly 

244 - Tractor versus Horse Team. — The Pastoral Review, Vo! XXIX, No. 10, p 948 

Melbourne, October 16, 1919. 

The first agricultural tractor trial in New Zealand was held at Bar¬ 
field, in Canterbury, in 1919 

Six tractors competed in a ploughing test, and four completed their 
plots, and it was the average work of the latter that was adopted as a 
basis for comparison of costs, etc The ground operated upon was lea land, 
with a sparse covering of grass. The cost of a tractor was set down at 
£500, days worked per year 100, and the life of a tractor 500 days. The 
cost per acre at 5.37 acres per day was estimated at 14 $. 5 d. The cost 
for a year of a six-horse team, and an extra horse, was £630 6 s , the number 
of days worked per year 250, and an estimate of 5 acres ploughed equalled 
a cost of 10 s. 1 d. per acre, a difference of 4 s 4 d . in favour of the horse 
team over a tractor. Therefore the tractor can successfully supply trac¬ 
tive power for farm implements, but it cannot economically displace hor¬ 
ses for constant work, on account of its higher cost of operation under pie- 
sent conditions. 

245 — A Press for Fuel# — L , In Journal d* Agriculture pratique, New Series, 

VqL XXXII, No 45, pp, 4x0-911 Paris, Dec. 2, 1919^, 

This press is intended to utilise, m the form of perforated briquettes, 
coal and coke dust (1) and also all farm products that are thrown away 


(x) See R., Dec., 19x8, No 1416. (JSd.) 
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or are not considered usable as fuel, such as sawdust, dead leaves, paper, 
wheat and oat husk, etc. 

For the purpose it is sufficient to mis the material to be pressed very 
thoroughly with a binding substance and to press the mixture. As, how¬ 



ever, it would not be appropriate to incur expense in order to utilise 
rubbish, the choice falls on very “ fat,, clay soil an excellent binder which 
costs nothing and gives very good results when used in the proportion of 
10 % to la % for coal or coke dust, and 15 % to 20 % for woody mate¬ 
rial, sawdust, dust from working machinery, husk, leaves, etc* When 
using paper, it is soaked some days in water, and the size glutinous content 
acts as a binder. 




[*«] 
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The following is a brief description of the press in question: — 

A chamber C, supported on 4 posts T, and made to receive the mix¬ 
ture for pressing, is traversed by vertical rods B, fastened on to a fixed 
plate F‘ which are employed for perforating the briquettes. A mobile 
plate F’ pierced with holes to let through the rods can be pushed from below 
upwards by the levers K and N, through two uprights E, guided by grooves 
G, and a connecting rod X. A cover D closes the top of the chamber C 
and is held solid by clamps R which are held in slots S bored in iron 
plates. 

The method of working is simple • The mobile plate F’ is lowered to 
the bottom of the chamber by raising the lever N. The cover D is drawn 
off by the handle P. The chamber is filled, the cover replaced and the 
lever N is forced down Then the cover D is removed and, to free the 
briquette from the rods which have made the holes in it, the lever N is 
lowered to the ground. It remains only to lift off the briquette, by slid¬ 
ing it carefully, and setting to dry. 

Pressure is exerted by means of two levers K and N, connected by 
2 connecting rods L. The lever K acts directly on the rod X. The lever 
N acts on the lever K. If the arms of the lever K are in the ratio 1 :4 
and those of the lever N in the ratio 1 * 7, the rod X receives a force equal 
to 4 X 7 = 28 times the force exerted at the end of the lever N. If 
a man weighing 75 kg. hangs on to the end of the lever N, the matter en¬ 
closed in the chamber will undergo a pressure of 75 X 28 = 2100 k 
a pressure which may be increased by lengthening the lever N. 

The measurements of the briquettes are o 22 metre x 0.18 metre 
X 0.07 metre. When dry, they have a mean weight of 3.5 kg if made of 
coal dust. 

This press is easily made with hard rough sawn wood and bolts. 
There is no fitting and little iron work. Thus the farm staff which 
looks after the cart repairs could make it. Moreover, any hands which 
have not been discharged at the beginning of winter can be set to making 
briquettes when not otherwise employed. 

24b — Review Of Patents. — Authorities : Germany, Landwirtschafthchc Maschmen und 

Geraie, Artemer Zalsckrift, Artern ( Province of Saxe) For British India, Canada, 

France, New Zealand, Switzerland, United Kingdom, United States, see A, 

January 1920, No no. 

Tillage Machines and Implements. — Germany: 313040 Multi- 
furrow mechanically drawn plough with arrangement for ploughing on a 
curve, keeping an even width of furrow ; 313066 Motor plough with driving 
wheel adjustable on the axle ; 313136 Motor plough with engine self stop- 
ing in presence of obstacles; 313139 Beam (multi-furrow plough) oscillat¬ 
ing at too great resistance in soil; 313179 Motor plough with 2 front 
wheels, one of which runs in furrow 

Canada : 193735 Harrows ; 193784 Rake tine. 

United States : 1314678 Arrangement for attaching harrows to plough l 
1314S38 Motor cultivator ; 1316359 Small motor plough with stilts ; 1318230 

[* 45 - 846 } 
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Cutter pulveriser , 1318979 Lister plough , 1320507 Cultivator accessory; 
1320851 Combined plough and harrow , 1321004 Cultivator 
New Zealand 42054 Mobile support for farm implement 
United Kingdom * 1328x0 Motor two-furrow balance plough, 133671 
Cultivator 

Switzerland: 83806 Rotary tiller , 83808 Motor plough 
Drainage and Irrigation. — Germany : 313157 Ditching machine 
with screw excavator and transporter 

• Man ures and Manure Distributors — United States. 1314766 Ma¬ 
nure sowing machine ; 1320782 Dung spreader 

United Kingdom . 133104 Manufacturing process for calcium cya- 
namide (using as catalytic agents carbon tetrachloride and an alkaline 
compound capable of fixing chlorine) 

Drills and Seeding Machines. — Germany 313002 Sowing pro¬ 
cess 

Canada . 193786-193847 Seeding machines. 

United States : 1314683 Potato planting machine , 1314863 Seeding 
machine , 1316288 Maize sower 
New Zealand : 42025 Sower 
United Kingdom : 133520 Potato planter 

Cultural Prerations — Canada: 193783 Couch grass eradicator; 
193789-193809 Weed eradicators. 

United States . 1316183 Orchard cultivator ; 1316316 Cotton chopper 
combined with cultivator 

Reapers, Mowers and Other Harvesting Machines. — Canada : 
193572 Reaper for Kaffir com heads 

United States : 1318296 Hay tedder ; 1320406 Reaper and binder. 
Machines for Lifting Root Crops. — United Kingdom : 133157 Po* 
tato lifter and sorter. 

Threshing and Winnowing Machines — United States: 1317181 
Screening machine ; 1317736 Maize huller ; 1320968 Huller. 

Machines and Implements for the Transport, Preparation and 
Storage of Crops. — Germany : 313308 Root slicer. 

Canada : 193882 Sheaf loader. 

United States : 1314694 Cart with arrangement for loading and lifting 
shocks ; 1314815 Shock loader , 1316081 Feeder for silo fodder chopper; 
13x7882 Hay lifter ; 1318110 Fodder press , 1318789 Hay-cock maker. 
Switzerland : 83809 Straw-press feeder. 

Traction of Agricultural Machinery. — Germany : 313283 
Three-wheel tractor for ploughs and other cultivating implements, attached 
laterally to the back driving wheel 

^Feeding and Housing Livestock. — Canada: 193788 Manger; 
193814 Water trough. , 

United States : 1318159 Pig oiler. 

Apiculture. — New Zealand : 41374 Syrup container for bees. 
Industries depending on Plant Products. — Cknada ; 193466 
193542 Flax beating machines. 

[**#] 



244 


RURAL ECONOMICS 


Dairying. — Canada: 193858-193859 Milking machines. 

United States . 1316072 Milking machine 

New Zealand: 41313 Milk measuring apparatus , 41978 Milking ma¬ 
chine teat-cup 

United Kingdom : 132900 Cheese press. 

RURAL ECONOMICS 

247 - Some Points Brought Out by Successive Surveys of the Same Farms ( 1912 - 1917 ) 
in Different Parts of the United States — Hawthorne, h. w. (Office of Farm 
Management), ta Journal of Farm Economics, Vol I, No. 1, pp. 24-37. Lancaster, 
Pa , June, 1919. 

The Office of Farm Management of the United States Department of 
Agriculture, in addition to the annual statistical surveys conducted on a 
large number of agricultural areas in various parts of the United States, 
undertook several surveys in 7 different areas, with the object of studying 
from, the dynamic point of view the organisation and economical results of 
the areas under survey The areas chosen were : — 

1) The hill section of Ohio 

2) The dairy section of Wisconsin. 

3) The com belt in Indiana. 

4) A trucking district of New Jersey. 

5) An apple-growing section of the Shenandoah Valley in Virginia. 

6) A trucking section of Florida. 

7) A citrus fruit section in Florida. 

The surveys in the first three areas have extended over a period of 5 
years, those in the last four areas 2 or 3 years. The discussions in this paper 
centre around the first 3 areas, for each of which there are records for 5 
years or longer. To facilitate the interpretation of the surveys a brief des¬ 
cription of the areas follows : — 

1) The Ohio Area. — This area in the hill country of Ohio is repre¬ 
sentative of much of the hill land drained by the Ohio river. The topography 
grades from rolling to very steep and is often rocky; large unbroken fiel ds 
being seldom found. The land is fairly productive and valued at $31 per acre 
The farms are from 4 to 9 miles from railroad points and the wagon roads 
are hilly and unimproved. The farms average around 160 acres, 22 % 
of which is unimproved (woodland and wasteland). Half the land is used 
for pasture and % in growing crops, of which about one-fourth is in maize, 
one-fourth in wheat and small grains and one half in hay. Only 6 % 
of the maize raised was sold, also 35 % of the wheat and 16 % of the 
hay. Of the farm receipts, 15 % was from crops sales, 6 % from dairy 
products, 21 % from cattle, 14 % from sheep, 12 % from hogs and 17 % 
from poultry. Usable records include 25 farms for 7 successive years, 
but the data for the last year have not yet been tabulated. 

2) The Wisconsin Area. — This is an area typical of a consider¬ 
able part of Wisconsin dairy region. The surface is rolling to hilly, the 
land is valued at $ 100 per acre, and only the main wagon roads are itn- 
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proved. The farms average 148 acres, of which II % is unimproved; little 
more than one-third of the land is in pasture and a little moie than one- 
half in crops. The crop land is divided almost equally among maize, the 
small grains and hay Practically all of the crops grown in this area are 
fed on the farms, and the crop sales are but 3 % of the farm receipts, half 
of which come fiom the sale of dairy products or, m general a / 8 from 
dairying and cattle sales, excluding hog sales, which repiesent over % of 
the receipts The records include 60 farms for 5 consecutive years. 

3) The Indiana Area. — The area m Indiana is representative of 
much of the eastern part of the corn belt area The surface is level to roll¬ 
ing. Much of the land is tile-drained, and it is valued at $ 185 per acre. 
The wagon roads are improved — most of them gravelled — and railroad 
points aie leadily accessible the whole year round. The farms average 
127 acies and only 5 % of the land is unimproved. About % of the land 
isin pasture and s / 4 in crops. Nearly one-half of the crop land is in maize, 
one-third in’ small grains (mainly oats) and the remainder m hay. A larger 
proportion of the crops produced in this area was sold from the farms than 
in either of the other areas. About 24 % of the maize, 80 % of the oats 
and 26 % of the hay was sold. Thirty five per cent of the farm receipts 
arose was from the sales of crops, 40 % from hogs and 13 % from cattle. 
In this area the records are from 100 farms for 5 successive years. 

Two-eoed object oe -the discussion — The surveys further concern 
the variations in the economic results of the farms studied which took 
place during the pre-war period and the war period (1916-1917). The years 
1912-1915 (inclusive) are taken for the pre-war peiiod because the rapid rise 
in the prices of farm products "in the United States caused by the war did 
not begin to be felt in agriculture until 1916. Hence in this presentation 
the war period includes the 1916 and 1917 crops. These data are all that 
is available as yet for tracing the effect of the war on American agriculture. 
Hence they are given with some detail. 

Variations in eabour income over the period 1912-1917. — 
The labour income variation from year to year in each of these areas is of 
fudamental interest (Table I) 


Table I. — Labour income variations for 24 farms in Ohio, 60 in Wisconsin 
and 100 in Indiana, from T912 to 1917 inclusive. 
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In the Ohio area the labour incomes for the years prior to the war 
ranged from $ 110 to $ 190. The year 1913 might be considered below 
normal for the following reasons: — It was the poorest wheat year, the yield 

i**n 
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per acre being scarcely more than one half of the averages of 1912, 1914 
and 1915, the quantity sold being less than one-half of the year of next low - 
est production and less than one-fifth of that of the year of highest produc¬ 
tion The price was slightly lower than m 1912, 18 % lower than in 1914 
and 16 % lower than in 1915. The apple ciop was nearer a failure than anr 
cither year, the quantity sold being 17 % of that of the next poorest yeai 
and only 3 % of that of the best year. The pnce was from 5 to 30 % lowei 
tha n in other years. The price of wool was 20 % lower than any other year 

"Very low labour incomes are shown for the Wisconsin area m 19*4 a nd 
1915, which reflect the prices of dairy products and hogs for those years 
In 19x4, the prices received for dairy products were lower than any other 
year. They were slightly higher m 1915 but almost entirely overcome by 
the lower pnce of hogs. 

The low labour income m the Indiana area in 19*4 reflects the low maize 
yield, which was 10 bushels less per acre than in 1913 and 4 bushels less 
than in 19x5, Hogs were lower m 1915 than any other year, but the ciop 
sales were $ 278 more per farm than m 1914, oat sales were 30 % more than 
in 1914 and wheat sales almost double. 

All the areas show higher labour incomes in 1916 than m the earlier 
years, and the Ohio and Wisconsin areas still higher m 1917, owing to com¬ 
binations of higher pnce levels and increased production. In Indiana the 
labour income m 1917 scarcely exceeded that of 19x6 due to a severe hail 
storm which swept diagonally across the area studied. If only the records 
of farms outside the strip affected were considered, the income for 70 
would have shown as much increase over 1916 as in the other areas. The 
difference in actual value of the labour incomes for the years before the war 
and during the war is less than indicated, because the dollar had less purcha¬ 
sing value during the war than before 

Variations in percentage return on investment over a period 
op YEARS. — The peicentage return on the investment after deducting the 
farmer's labour from the farm income is shown in Table II. 


Table II — Percentage return on investment on 25 farms m Ohio, 
60 in Wisconsin and xoo m Indiana from 1912 to 19x7 inclusive 
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Percentage increase in receipts and expenses during the war.— 
These are collected in Table III in the form of averages for the two- 
year period 1916-1917 and for these 2 years separately, for each area and 
for the 3 areas as a whole, and represent the percentages of increase in the 
averages for the period before the war, which includes the years X912-X915. 

[Mtl 
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Taber III — Receipts and expenses on 25 {aims in Ohio, 60 m Wisconsin 
and too m Indiana , during the nun as pei tentages of those before the tear 
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Table III shows cleaily that whereas the leceipts rose by 49 % as com¬ 
pared with the pre-war period, the increase m expenses, 011 the average for 
the 3 areas, was only 27 %. The details of this phenomenon aie given in 
the Table for the 2 years Am mg the war and for the 3 areas separately 
It may be deduced that if for 1916 the increase m expenses was only Vs as 
great as the increase in receipts (average of the 3 areas), in 19x7 it rose to 
2 / 3 , and it may be judged that the tabulation of the 1918 data will show 
the increase in expenses to be equal to or in excess of the inciease m receipts. 

How FARMERS <f SPEEDED-UP ” DURING THE WAR. —- In setting foith 
the data in Table IV an attempt has been made to show some of the ways 
in which the farmers in the areas studied contributed, with little if any addi¬ 
tional labour available, to laise production in order to meet the food crisis 
brought about by the war. 


Tabee IV — Intensity of pi odaction diumg the war on 25 farms m Ohio , 
60 in Wisconsin and 100 m Indiana , as percentages compared with the 
pie-uai period . 
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In the Ohio area, with an increase of only 2 % in the amount of labour, 
the crop area was increased 9 % and the amount of live stock 15 %• In the 
Wisconsin area with an increase of 4 % in the amount of labour, the crop 
acreage was maintained and the number of cows was increasedby 13 % * In the 
Indiana area with no increase in the amount of labour the maize acreage 
was increased 15 % and the number of hogs sold increased 5 %. It is 
readily seen that the farmers m each area, as a whole, increased the volume 
of their business. There were all sorts of variations on individual farms ; 
some show much greater increase than is indicated and some less. 

The response came along the Ime of the prevailing type which is the 
best for the locality or the farmers. In the Ohio area where most of the 
crops are marketed through live stock, about one-half of the livestock 
increase was in cattle, which is the major enterprise of the area. In the Wis¬ 
consin area, a dairy section, the increase was in the number of cows. In 
Indiana, an area in the corn belt, where most of the maize is fed to hogs, 
there was no increase in the crop acreage, but the cropping became more 
intensive by decreasing the acreage in small grains and in hay, and increasing 
the maize acreage 

Annual output per man — During the five-year period in the 
Ohio area, the quantities of the several farm products that these farmers 
put on the market annually per man has been worked out. These data are 
of special interest also, because this area is generally regarded as of much less 
importance agricnltuxally than either of the other areas ; yet this region in¬ 
cludes a considerable proportion of the rural population and of the farm land 
in the United States, and in addition to what it produces for home consump¬ 
tion it makes a very appreciable contribution to the food and clothing 
supply of the nation These data are summarised in Table V. 


Table; V — Annual output per man on 25 farms over a period 
of five years , 1912-1916,1 m Washington Country , Ohio. 


Stems 


Quantities 


Grain . . . . .. 

Roughage . . . 

Potatoes ... . . . * , 

Apples ... .. 

Bggs... 

Wool... 

Butter.* 

Cattle (live weight)... 

Hogs {id.} . 

Sheep (U.) . . . 

Poultry {id) .. 

Equivalent of cattle, hogs, sheep and poultry i n dressed 
meat. , . . . . ..... 


2 822 pounds 
6 042 » 

3 bushels 
15 barrels 
486 dozen 
247 pounds 
124 » 

1850 » 

1089 » 

600 » 

X96 » 

2 293 » 


Variations in labour incomes of individual farmers — Having 
shown the averages of farmers* labour incomes in the different areas, it is 
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very opportune to show also the annual variations on each farm, so as 
to bring out how far individual circumstances, closely connected with the 
fanner himself, affect the economic results of the work each year. In a 
final Table, 8 fanners in the Ohio area arc placed for b successive years in 
the order which each occupied for labour income. On examining this Ta¬ 
ble, it is seen that the first 3 farmers showed great uniformity m standing 
for the 6 years in question For each of these 3 farmers, the placing in rank 
is very close On the other hand, for the rest of the fanners, there were 
greater variations of which it is important to investigate the causes. Thus 
farmer No. 4 descended from 1st rank which he occupied in 1914 to 8th in 
1912 : farmer No. 5 who occupied 1st rank m 1915 fell to 18th m 19x7 ; 
farmer No. 6 from 3rd rank m 19x2 and 1914 to 18th m 1917 , farmer No 7 
rose from 17th rank m 1914 to 1st in 1916, and farmer No 8 who was only 
25th in 19x2, passed to 8th m 1913 

In, 1912 farmer No 4, on account of sickness in the family, had to re¬ 
duce his crop acreage by 12 %. In 1914 he was first in relative standing, 
having increased his poultry flock and gained on colts he bought and af¬ 
terwards sold. In 19x5, he was sixth in relative standing and his income 
was reduced by the loss of a cow and a horse In 1916, he was fifth, and his 
wheat index was lower than in any othei year. In 1912. farmer No. 5 was 
7th and he ranked lower among his neighbours in wheat yield per acre than 
he usually did. In 1913, he was higher 111 wheat yield per acre than ordinarily, 
and his hogs fed out exceptionally well. In 1914, he dropped lowest 
in hay yield per acre. In 1916, he went below his ordinary standing in 
yield per acre of maize. In 19x7 he showed greatest variation, through 
contracting steers for winter feeding on a cent-a-pound advance, while his 
neighbours who fed steers sold at an advance of 2 to 3 cents per pound over 
purchase price 

Number 6 dropped very low in 1916. He had a high priced team of 
work horses which went blind and he stood lower in rank m yield per acre 
of wheat than any other year. 

Number 7, an excellent wheat grower, dropped to 13th in X914 with 
his yield per acre of that crop, and he also ranked much lower m yield per 
acre of maize than ordinarily. In the latter years, however, he ranked bet¬ 
ter, through the higher price of wheat and wool he obtained on account 
of the time when he soldi 

In 1913, No. 8 improved his position compared with 1912, by renting 
additional land and so having a larger crop acreage, and in succeeding 
years he showed a certain uniformity in results. 

These illustrations are sufficient for establishing that there must be 
considerable variation in the incomes of individual farmers, even although 
the incomes of entire groups from year to year may be fairly constant. The 
other 17 farmers in the Ohio group show a similar amount of variation, and 
the Wisconsin and Indiana areas tell the same story. 

Selecting the best farms in an area prom a single year's study. 
— In the earlier years of farm management it was held to be difficult to se¬ 
lect the best farms in an area by observations on the general surroundings. 

[s«3 



250 RURAL ECONOMICS 


The following survey work confirms this, and the study of farms for a succes¬ 
sive years shows that even after a single year's study there is considerable 
chance for error in selecting the best farmers, as determined by those with 
highest average labour incomes over periods of 5 or 6 years Thus, taking 
io farms out of ioo with highest labour incomes, only 45 % of them will be 
amongst the 10 with highest average labour incomes over a five or six year 
period. On the other hand, selecting the 50 best farms, for any one year, 
there are 76 chances out of 100 that these 50 farms will be among the ones 
found best Hence the importance of using wide groupings of farms when 
data for only one year are available. 

Increasing size or business. — These surveys have emphasised the 
principle that an increase m the size of a farm does not always give an in¬ 
crease in the farmer's labour income, and that the ability and personal qua¬ 
lities of the farmer are the principal factor Thus the first consideration 
for an 80-acre farmer in the corn belt who is making a lower labour income 
than his neighbours on farms of equal size, is to make good on his 80, rather 
than to get more land 

Single years’ studies versus continued studies — The advanta¬ 
ges of several-year studies do net m any way lessen those of single year 
surveys. In a study of the broad economic principles affecting an agricul¬ 
tural area or type of farming, the single year surveys probably have the 
greater value in that a larger number of farms can be studied than is prac¬ 
ticable in continued work. There are, however, a number of well-recog¬ 
nised types of farming carried on in different sections of the country, such as 
the fruit-farming area of Virginia, the trucking districts of Florida, the 
citrus fruit districts, the dry-farming districts of the west, where it is 
nearly impossible to obtain results for one year that will give a true idea 
of conditions prevailing over a period of years . only work carried on over a 
number of successive years gives such results. The continued work also 
has an added advantage over the one-year study of giving reliable infor¬ 
mation regarding the trend of agricultural development. 

24S - Economy in Stock Feeding. — Marenohi, E , in Atti della R. Accademta de% Gergo- 
fill. Year CLXVI, Nos. 2-3, pp 86-97 Florence, August 25, 1919 

1} The use of fodders — economically speaking — should be based 
on obtaining from them the greatest transformation value . 

2} Among the various means employed to attain this end, concern¬ 
ing the physico-mechanical preparation of the foods, the use of special con¬ 
diments and the method of rationing the stock, the latter is of the greatest 
economic importance. 

3) Rationing cannot be determined — case by case — according to 
absolute rules, on account of the many unknown quantities occurring in 
feeding phenomena in general 

The ration factors (dry matter minimum quantity of protem matter 
per tpiit of weight, nutritive ratio, etc) are only indices of very uncer¬ 
tain practical value as compared with the multiplex circumstances under 
which they must be used. 
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It appears certain, however, that the most important ! actor in this 
question is the nutritive value that is, the proportion ot digestible protein to 
ternary substances (fats and non-nitrogenous extract reduced to the same 
physiological value) The feeding value R is expressed analytically by the 
following formula 

R =- " 

2 44 g + e 

where a, g and e indicate the percentage content of the fodder in digesti¬ 
ble albuminoids lots and nitrogen-free ext/act respectively. The quan¬ 
tity of fats is multiplied by the coefficient 2.44 to reduce it to the same ap¬ 
proximate physiological value as the nitrogen-free extracts, granting that 
the feeding power of each is m the same proportion (which is about 2.-14) 
as the respective heats of combustion 

If the food in the ration is not in the most suitable proportion for the 
kind of animal, the age and the work done (rest, work, fattening, milk pro¬ 
duction, etc ), the substances which are ingested in excess — in comparison 
with the others — are only partly utilised, according to this hypothesis as 
to their utilisation, in terms of the law of definite proportions Mixtures are 
for the essential purpose of preventing these losses or reducing them to 
the minimum. 

The author observes in this connection that food mixtures, to conform 
to the economic point of view, should surpass the transformation value 
of their components , that is, we should have — 

{M x v z + M 2 v 2 ) (M x 4 - M 2 ) v 3 , where M x and M z denote the quan¬ 
tities of fodder, and v x , v z , and v 3 the respective transformation values of 
M x , of M 2 , and of the mixture (M x -f M 2 ). 

The solution of the problem of mixtures (from the analytical point of 
view) is very simple. It evidently requires that the desired relation be in¬ 
cluded among the relations of the foods to be mixed The problem may 
be reduced to the following form ■— 

x — a ~ 

^2— Ri% 

where 2? denotes the food value which the mixture is to have, a and a 2 de¬ 
note the quantities of digestible albuminoids contained in the foods M t 
and M z respectively ; i x and i 2 the sum of the fats and nitrogen-free 
extracts reduced to the same physiological value, also contained in M t 
and M 2 . 

4) With feeding stuffs there arises the economic problem of control 
and valuation, as with fertilisers, the difference being that, under the 
name of digestible albuminoids, there is a senes of many heterogenous ni¬ 
trogenous substances which are not of the same physiological value. There 
are also fats and nitrogen-free extracts. Moreover, the market does not 
provide types of simple foods, namely foods with a basis either of carbo¬ 
hydrates or of fats or of albuminoids, which permit of determining the unit 
value of each of the useful principles that have to be bought on the market 
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for the purpose of correcting the farm fodders which have an excessively 
wide food value. 

This difficulty may be surmounted by admitting that there exists a 
certain fixed relation between the values of the substances indicated and 
that these are reducible to units ot the same value, called commercial units 
by the use of a formula of the type * — 

N = e + Kyg + K z a. 

where N — commercial units, e, g, and a — content of the food m carbo¬ 
hydrates, fats and albuminoids respectively , K x and K 2 = unit -'•tine of 
the fats and of the albuminoids respectively with regard to that of the 
carbohydrates considered equal to unity 

The relation between the values of the food principles has been pre¬ 
viously determined according to physical and other considerations, and 
later on by means of a mathematical process, suggested by Emmereing, 
based on the application of the Method of Least Squares. 

The estimation of fats along with that of nitrogen-free extract, is 
earned out, in the first case, on the basis of the respective physological 
value or in other words of the respective calorific values. The mean ratio 
which exists between the heat calories is 2 44 : I, or, by rounding the fi¬ 
gures slightly, 2.5 • 1. For albuminoids, the proportion between them 
and the nitrogen-free extract being, in the commonest normal rations, 
on the average 1 :5 or 1: 6, this ratio is simply considered valid, also for 
the respective commercial values. 

The method followed by Emmerling is the following: A certain num¬ 
ber (fairly large) of foods is taken, their composition and market price 
being known. Now, supposing .v, y and z are used to denote the unit value of 
the nitrogen-free extracts, the fats and the albuminoids, and granting 
that the market price (p) of each of the foods depends on the content of 
these principles (e, g, a), the following equations will be oblained : — 

e i * + gi y~ + «i z — Pi 

e z x + g z y + a s z = p z 


e*x + g n y a n z — p a . 

On solving the system of equations ('more than determined) by the 
Method of Least Squares, the most probable values of r, y and z are obtained, 
and consequently the relation between them also is found, which in the 
present instance is wanted. In the author’s opinion this method cannot 
be rigorously applied because, if the foods in question have some affinity — 
as, statistically speaking, should be the case in order that the Method of 
Least Squares may be applicable — an indeterminate system of equations 
is arrived at, which is therefore insoluble from the fact that the relation 
between the homologous coefficients of the unknown quantities is, within 
certain limits, constant. For foods having the characteristic of affinity, 
such as the cake, bay, straw and food grain classes, the application of the 
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Method of Least Squares leads only to a system of equations of this form, 
which is insoluble because indeterminate — 


x + [6 + si’ 1 y + [c + s a ’ ] - = ip + e 3 ’ ] 

x + \J> + s i' ] y -l - C c + S 2 ' ] z — + s 3 ” ] 

x + [b+ Sl ’”3 y + [c + s a '”3 z=[fi + s 3 ’”3 


where El \ e 2 \ S3’, s i”> £2”- £3”. £i”’> £2’”. s'”* • are relatively small 
quantities 

The author quotes as an example the data for the cake class: — 


Kinds of cake 

Digestible matter 

Ratio between 
content of 
albmmoids, fats 
and nitrogen-free 
extract 

! Albumin- 
oids 

1 

Fats | 

nitrogen-free 

extract 


% 

% 

% 1 


Uinseed cake 

24.64 

8.94 

32.27 

I : 0.36 :1 31 

Colza 

25 23 

7 54 

23.74 

I : 0.30 : 0.90 

Groundnut 

23 29 

7 15 

18 35 

1 : 0.30 : 0.78 

Undecorticated cotton 

17-95 

5 24 

19 03 

1 • 0.29 :1.06 

Rape. 

25 23 

7 54 

23.74 

x : 0 26 :0.93 

Btc etc, ... 

* 

1 

* • • 

... 


If, on the other hand, the foods themselves do not fulfil the condition 
of affinity, the system is no longer indeterminate, it is true, but the values 
of the unknown quantities derived from it are liable to very high probable 
errors, and on that account are not to be accepted as accurate. 

The problem may, in the author’s opinion, be solved by fixing the pro¬ 
portion on arbitrary criteria, because the results obtained — in practice — 
vary little, with the variation of the proportion itself (within the ordinary 
limits of variation, subordinate to the fact that albuminoids are of greater 
value than fats, and fats, in turn, than nitrogen-free extract). 

The author, by way of example, supposes that linseed cake has been 
purchased at 40 francs per quintal and that on a check analysis this cake 
is not up to standard, as shown by the figures below . 




Composition 


Useful principles 

Guaranteed 

Found 

Difference 


% 

% 

% 

Albuminoids . . 

Fats . . 

Nitrogen-free extract . * 

22 XO 
94O 
30*50 

xS.oo 
8.60 
30 00 

-4.X0 
— O.80 
-0.50 


The variations in the compensation to which the buyer is entitled, by 
applying the 5 different proportions adopted m the subjoined table, oscil¬ 
late between 5.03 and 5.65 francs per quintal. Such a difference suggests 
that, in commercial evaluations of feeding stuffs for stock, there is reason 
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to prefer the proportion I . 2 * 3 only because it is simpler to use and not 
for other causes 


Proportion adopted for the 
calculation 

Commercial units 

Guaranteed j Found 

17 | IF | {U-V> - d) 

Price of 
commercial 

unit 

(40 ’ U - p) 

Compensa¬ 

tion 

(dp) _ 

1.2:3 

| 115 60 

101.20 

—1440 

0 35 

5.04 

124 

| 137 70 

119 20 

— 13-50 

0.29 

5-36 

1-3 4 

1 347 IO 

127.80 

—1930 

0 27 

5.31 

1:2*5 

I 159 So 

137 20 

— 2260 

0 25 

3.15 

1 * 3-5 

1 169.2J 

145 80 

— 23.4° 

0 24 

5 60 


5) Another fundamental economic problem lies in the choice of the 
foods offered on the market. 

The most suitable depends not only on the relative cost price but also 
on the transformation value at the farm. 

By indicating as general terms — 


m 2 
Pi, Pst 

v l, V 2 
Cl. c 2 


m a series of foods, 
p n their market price, 
v the transformation value 
c a the lelative snitableness 


we shall have • — 


c i — v i~ Pi> c 2 =v 2 — p 2 ; .. c n = v n — 
and of all these foods, the one to be considered most suitable is that for 
which c is greatest 

The problems of economic suitability cannot be solved, in a general 
way, by basing the judgment of worth on the relative cost per com¬ 
mercial unit. 

On the other hand, there are no sure data on the physiological value of 
foods with respect to the greatly varying conditions of consumption. 

Kellner attempted to treat the question by means of a long series 
of researches, especially on the feeding of cattle, but he succeeded in unra¬ 
velling only part of the tangled skein. 

He was able, indeed, to fix the conception of valency and express 
the physiological value of foods in starch equivalents, defining the latter 
as a quantity of fodder which gives the same yield in fat {250 gm.) as a 
kilogramme of starch, provided that, the fodder itself be consumed under 
certain conditions. Hence the idea of valency is an idea to which only a 
relative signification must be attributed. 

Kellner's researches, however, have served to show how the same 
quantity of digestible feeding principles (according to the old analytical 
tables) can give rise to very different yields in terms of the nature of the 
foods, which he divides into two groups : a) those of full value • b) those 
of least value. 
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Feeding stufts of full value are characterised by a teed mg power, so 
to speak, proportional to their content in digestible carbohydrates, fats 
and albuminoids, such as oilcakes, meals, etc., in short, all food substances 
entirely or almost lacking m fibre. 

Fodders of least value have, on the other hand, a feeding power which 
never comes up to the theoretical power, that is, corresponding to the re¬ 
spective content in useful principles, and it is all the lower, the higher the 
fibre content is. In this group are straw, hay, etc 

The determination of starch equivalents of various foods is done in a 
very simple way by using Kellner's experimental data. 

The fundamental valencies serving as basis for the calculation are the 
following • — 


Useful principles 


Albuminoids . 

1 of common fodders (hay* straw, etc.) * 
Fats j of non oily seeds * . 

( of oilseeds 
Carbohydrates 


Starch equivalents 


* r 

* 

094 



1 .91 



2 12 



2 41 

* 


I.OO 


For foddeis of full value , the calculation consists in multiplying the 
content of albuminoids, fats , etc., by the respective valency and in add¬ 
ing up the products obtained. 

In the case of fodders of least value the same method is followed ex¬ 
cept foi reducing the number of starch equivalents so found in terms of a 
particular coefficient which is proportional to the fibre content as estab¬ 
lished by the following figures : 

Fibre content Coefficient of reduction 


Under 4 %. 0.29 

4-6%. 0-34 

6 -8% . 0.3R 

B-io % . o 43 

jo-12 %. 0.48 

12-14 • • • .... ... 0.53 

Over 14 %. . . 0.5b 


Kellner’s researches have enabled the data on the physiological value 
of foods to he expressed a little more precisely, but have not solved the 
problem from the economic point of view. It could not have been otherwise, 
given the method of the experiments, in which the value itself of the 
foods is determined by taking as the basis a certain ration, an immutable 
basis, considered as normal. \ 

The yield obtained under these conditions cannot correspond to the 
effective curve of the phenomenon which, for evident reasons, conforms to- 
the law of diminishing returns. 

[X4»l 
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6) Hence the economic problem of livestock feeding still bristles 
with many difficulties which will be overcome, little by little, only by 
multiplying the researches so as to be able to trace, among other things, 
the yield curves of foods under the most usua 1 conditions. 

The actual elements to hand at present are confined to regulating — 
within certain limits, commercial transactions, but they do not help to 
solve the very important economic problems of the choice and substitutes 
of foods. Trying to use them for such a purpose may lead to very grave 
errors , but farmers are generally by nature so shrewd and prudent that they 
very seldom allow themselves to be influenced by false doctrinal conceptions* 

AGRICULTURAL INDUSTRIES 

249 - The Use of Artificial Cold to Accelerate the Maturing of Wines.— Mathieu, i^ouis 
(Diiector of the Oenological Station of Burgundy), in Le Froid, Yeai VII, Vol VII, No 6 , 
pp 133-1*35 Pans, June 1919 

In France the great inroads made in the stocks of old wmes by con¬ 
sumption at the front during the war, and, the requirements of the 
whole world in fine wmes are entailing the consumption of the recent vintages. 
Hence the necessity of accelerating the maturation of these wmes without 
depending entirely on time for the requisite mellowness 

In order to obtain such rapid ageing without resorting to the use of 
processes requiring industrial plant, the author recommends the use of 
artificial cold, as refrigerating machinery provides at all seasons the action 
of cold, which brings about the clarification of the wine 

The freezing point of wine, which is between — 6° and — 8°C, may be 
reached without fear. In case of freezing, which is always partial, the wine 
must be allowed to liquefy again completely before racking, otherwise the 
wine from the frozen part would be much weaker than the first lot drawn 
off, and would have the qualities of watered wine (the separation of the 
ice can also be used to give concentration), but the wine would have to be 
racked before warming up again, or part of the substances made insoluble 
would redissolve. 

To the physical action of the cold may also be added the influence of 
oxygenation at a low temperature, simply by aeration effected by injecting 
air with a pump. This aeration should be done after replacing the com¬ 
pressing plunger of the pump by a rounded tube of red copper bored with 
small holes on a horizontal diameter. Small sharp blows are given to the 
wine pump when empty, so as to send through, not a current of air, but 
small bubbles at the bottom of the cask. A large volume of air would re¬ 
move alcohol and bouquet. What has to be got is a monJSntary satura¬ 
tion with oxygen of the mass of the wine. A few touches of the pump last¬ 
ing 10-15 seconds are sufficient once or twice daily, as the oxygen in the 
interval is fixed by the oxidisable elements. According to the amotint 
of oxidation the wine will stand and the agents causing it, these repeated 
operations accentuate the colour, bouquet and flavour more or less quickly 
as regards the quality of old wines, and experiments have shown that the 
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fineness thus obtained is much greater than at a high temperature, which 
justifies the reputation of frozen Burgundies. 

If the wine had not finished fermenting and still contained active yeast, 
the effects of aeration on ageing would be very slight and might even be 
counteracted by a renewal of fermentation. Thus it is advisable with such 
wines to complete the fermentation, first re-activating the yeast by keep¬ 
ing in a warm place. 

After racking on the spot the wines exposed to cold, as stated above, 
it may be beneficial in the case of wines destined to be bottled soon, to 
clarify them in the cellar in order to give them the right limpidity. 

It will be clear that wines having a tendency to deteriorate (casser) 
must not be exposed to cold and especially aeration, because this would be the 
means of accelerating the consequences of their high degree of oxidisability 

It is interesting for makers to know the variations caused in the volume 
of wme by freezing, as these may give nse either to accidents or to losses of 
wine which might be attributed w-rongly to other causes. The action of cold 
on wine causes a regular contraction in volume down to + 5 0 C,. then con¬ 
centration quickly becomes very slight or even almost inappreciable down 
to the point of solidification. As soon as freezing begins a notable increase 
m volume is to be observed, which is all the greater as the volume of water 
solidified becomes more considerable and as the freezing proceeds 

There is another cause to which the increase in volume may be attributed 
viz., the presence of dissolved carbon dioxide in the wine, for example in the 
case of new wines before being drawn off their lees or still in process of fer¬ 
mentation. At the moment of freezing the dissolved gas is liberated in 
the form of bubbles, some of which are shut into the crystals of ice, and 
are all the greater the quicker solidification takes place. In one experiment 
the author obtained an apparent increase in volume of 14 % in a white wine 
still on the lees and slightly frothy at the time of sampling. 

The necessary precautions should be taken to avoid loss by leakage 
through open bung-holes and cracks or through stoppers, especially with 
sparkling wines. 

250 - The Part Played by Iron In tin “ Casse Bleue” of Wines* — pi^daixu, a , 

in Comptcs rendus de VAcademic dcs Sciences, Vol CEXIX, No. 23, pp. 1108-1109. Paris 
Dec. 8 1919. 

The author had occasion to examine some wines that had been carried 
in tanks o£ unprotected sheet iron which is liable to be attacked by wines, 
as these are always acid. All the wines showed the same signs of "blue 
discolouration 99 (casse bleue}/ in this case a real synthetic alteration. Clear 
at first, they grew turbid on exposure to the air and deposited their colouring 
matter on the" sides and bottom of the bottles, and at the same time the 
surface became covered with an iridescent film. This shows, as already 
observed by Tagatu, that blue discolouration can take place perfectly well 
without the help of diastases (without denying the existence of the latter 
elsewhere). 

The author's observations prove : that all wines travelling, thus dete¬ 
riorate ; that wines so affected get rid of their iron by oxidation (e* g., by 
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the addition of oxygenated water) , that in order to preserve their market¬ 
able qualities, it is sufficient to place them in presence of a reducing agent, 
by simply drawing them off into casks well smoked with brimstone , and 
that it is always better to avoid putting wines in contact with iron. 

251 - Manufacture and Chemical Composition of Concord Grape Juice. — Hartmann, 

B G. and Tolman, E. M , m U. S Department of Agriculture, Bulletin No 656, pp 26, 
1 fig,, Washington, May 8, 1918 

Much work has been done on the chemical composition of American 
grapes, but the available information is restricted principally to the acid 
and sugar content and is chiefLv interesting to viticulturists Hence the 
research reported in the Bulletin here summarised on the subject of the 
manufacture of the juice of the “ Concord ” grape {a variety of 
Labrusca) and the chemical composition of this commercial product 

The authors give advice regarding the handling and keeping of the 
grapes and describe in detail the different stages of the process of manufac¬ 
ture which includes , —- Crushing and stemming, heating the crushed 
fruit, pressing, sterilising and bottling the juice for storing, siphoning 
the juice. Bottling and pasteurising for sale. 

A series of Tables shows the chemical compsition of the juice as pre¬ 
pared and after 4 months storage , during this period 100 cc of juice 
lose on the average o 53 gm of solids, 0 02 gm of sugar as invert before 
inversion, 0.10 gm.of sugar as invert after inversion, 0,51 gm of non¬ 
sugar solids, 0.13 gmof total acid as tartaric, o 24 gm. of total tartaric 
acid free and combined, o 24 gm of cream of tartar, o 12 gm of ash, 
13 o cc. of alkalinity soluble ash, K/10 acid, 0.04 gm. of tannin and co- 
ouring matter. There is then a substantial decrease in solids during 
^storage, about half is due to the precipitation of cream of tartar and 
alkaline tartrates and the other half to the precipitation of pectin bodies 
and gums There is a definite decrease in non-sugar solids, total acids 
and total tartaric acid, on the other hand the sugar content is not ma¬ 
terially altered. 

Another series of tables gives detailed analyses of 104 examples of com¬ 
mercial juice from 6 different factories. They indicate that a well manu¬ 
factured 4t Concord " grape juice contains less than 0.4 % of alcohol (it 
exceeds this percentage only when the pressing took too long) , it contains 
no sucrose, the polari c ation of the inverted solution at 87 7 0 C is lae- 
vorotatory, it contains about o 5 gm of free mafic acid per 100 cc ; it 
contains free tartaric acid and from o 36 gm. to o 79 gm* average o 54 
gm. of cream of tartar per 100 cc 

252 - The Maple Sugar Industry in the Province of Quebec, Canada (1). — vaillancourt 
C , in The Agricultural Gazette of Canada , Vol 6, No. 11 pp. 959-960. Ottawa,Nov.l 1919. 

The maple sugar industry fias increased threefold during the last three 
years in the Province of Quebec. This is certainly due m part to increased 

(1) The following articles have been published on the sugar maple in this Review: —* Ja¬ 
nuary 1915, No. 46, Gaixois, m., Notes on the sugar maple .; February, 1915, No. 194, Somer¬ 
ville, W., North American Sylviculture; April, 1916, No. 390, Sbpedd, O. M , Variations iri the- 
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price of beet and cane sugars, but also largely to tbe sugar-making schools 
established by the Department of Agriculture m different parts of the pro¬ 
vince, and to the demonstrations given by special instructors in production 
centres. The three schools are at La Mmerve (Labelle county), Beauce- 
ville (Beauce county) and St Louise (LTslct county) Modern methods 
of sugar and syrup making are taught in these schools. The courses last 
10 to 15 days, and the 'Department pays the board of the students while 
they are m attendance at the sugar school 

A summary of the woik done at these .schools in IQ19 is given 
below. 

At La Minerve, 371 gallons of syrup were manufactured; the 
number of maples tapped was 3500 during the sugar season (March 24 to 
April 27). 

At Beauceville, 14 230 gallons of sap were collected fiom 3500 maples 
and 356$ pounds of sugar manufactured (March 19 to April 24) There were 
328 visitors and 27 pupils. 

At St Louise, 26 194 gallons of sap were collected from 5000 maples 
tapped (March 25 to April 27), and 210 pounds of sugar were made, 537 
gallons of syrup and 100 pounds of ‘ f taffy ” (tire) This school was visited 
by 458 persons , 28 pupils took the course. 

Five instructors gave 94 demonstrations in 18 counties throughout 
the province, with model apparatus for preparing sugar and syrup during 
the demonstration. The lesults of these demonstrations have been most 
effective, and it is said that about 75 % of the sugar manufactured m 1919 
was of first quality. 

In 1919, the total crop of sugar was less than in 1918 It would pro¬ 
bably amount to 30 million pounds of sugar which, if valued at only 25 cents 
a pound, makes a total of 7500000 dollars. The crop of 1911 was only 
about 10 million pounds of maple sugar, which .shows the great progress 
made by the industry during the last 10 years 

253 - An Analytical Study of Spanish Olive Oil. — Fk rnandbz, o. and ijustamanus, 

P , in Revista de la Real Academia de Cicncias cvactas y /metis y maturities de Madrid, 
Vol XVII, No. 7-9, pp 281-286. Madrid, 19x9. 

The 33 samples of pure olive oil analysed by the authors at the 
u Institute Nacional de Higiene de Alfonso XIII” were of the 1917 and 
1918 crops, mostly from the piovmce of Seville The results obtained are 
summed up in the following table, which also gives, foi purposes of compa¬ 
rison, the constants for Californian and Italian olive oil 


mineral composition of the leaf and stem sap in American wild vines and suqar maple ; Septem¬ 
ber 1916, Ekwis T. G.» The forest species of Canada , September 19x7, No. 792, S A voir, F V ,, 
The Maple Sugar and Syrup Industry Schools of Quebec Province tn Canada . 
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Comparative table of the constants of olive oil from California, Italy, 

and Spam. 



Specific 

gravity 

Refractive 

index 

Iodine 

index 

Sapon¬ 

ification 

index 

Acidity 

% 

Specific 

tempeia- 

ture 

ot 

reaction 
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254 - The Lumbang-oil Industry in the Philippines. — aquxlar, r.. h., in The Phi- 
hppme Journal of Science, Vol, XIV, No, 3, pp 275-285, Manila, March, 19x9. 

The manufacture of lumbang oil m the Philippine Islands has been 
so far in the hands of Chinese, who have made no attempt to improve the 
the methods of production and the oil which they express is dark in colour 
and of a disagreable odour. 

But the oil industry generally in the Philippine Islands is undergoing 
a radical change, the manufacturers having a strong desire to increase 
the production and improve the quality of the product. Some of them, 
hitherto exclusively engaged in the manufacture of coconut oil, are now 
turning their attention to other oils, among which lumbang oil holds an 
important place. The object of the present paper is to discuss some of the 
more important points with a view to the best possible production of the oil. 

There are two kinds of lumbang nuts worked in the Philippines for 
oil: — Aleurites moluccana, known as ** pumbang bato " (i), and A. tns- 
perma (2) known as " pumbang banucalag The former is more widely 
distributed and more abundant than the latter and is of greater industrial 
importance “ puinbang banucalat " is indeed almost unknown m the Manila 
market, and when the word “ lumbang ” is used alone it generally means 
“ pumbang bato ”. The Chinese, who are the chief dealers in pumbang 
oil are unwilling lo handle the “ banucalag " variety because it is supposed 
that the nuts of that variety cause, on contact, skin eruptions; but the 
author is of opinion that there is no foundation for that belief. 

It would be interesting to develop the oil of “ lumbang banucalag ” 
as a separate industry, but meanwhile no doubt considerable profit would 


{1) 'This is the Bancoulier ” or Moluccan Walnut” Regarding Aleurites and their oils 
and the different " wood oils see R , Apr, 1913, No 662 ; R , Bee. 19x3, No 1339 
Oct., 1914, No 899 ; R , May, 1917* No, 4.36 , R July-Sept 1919, N 9 97 and R., Oct -Bee, 
1919, No. 1237 (Ed) — (3} Or A. triloba . (Ed.) 
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be obtained by using the nuts of this species as well as those of A. moluc¬ 
cana. The increased production of these oils is important in view of the 
fact that a similar oil to I^umbang banucalag oil, Chinese wood oil, is highly 
appreciated in the United States by paint manufacturers The fruits of 
both species of Aleurites mature and drop from the trees in June and July 
and the best time for gathering them is J uly-August. According to infor¬ 
mation obtained from the Chinese merchants the gathering of lumbang 
nuts could be much extended in Mindanao, more especially m the Davao 
Gulf district, where these nuts are known by the name “ biao ” and where 
large quantities are not collected. Hitherto there has been hesitation in 
placing capital m the lumbang oil industry because it was feared that 
ins ufficient nuts could be obtained to supply it regularly. But now, 
although the number of lumbang trees in the Philippines is not defin¬ 
itely known, it is certain that the production of nuts is abundant and 
quite sufficient to assure a profitable business to the oil industry. 

The author deals with Aleurites moluccana and A. trisperma, their 
nuts and the oils obtained from them. He draws the following conclusion: 
— The lumbang oil industry, if properly developed, will be a profitable 
business. 

It is much less desirable to purchase the kernels than the nuts from 
which to obtain the kernels, because oil from the kernels bought in the 
market is almost always of inferior quality to that obtained from freshly 
extracted kernels. No change took place in the oil content of whole 
uncracked nuts of lumbang bato stored for more than a year; but the 
content and quality of oil in pumbang banucalag nuts are considerably 
reduced when they are stored for a similar time: the shell is insufficient 
to protect the oil in the kernel from oxidisation by the air and the kernels 
deteriorate very rapidly. 

After expression, both kinds of oil can be kept satisfactorily in proper 
containers. It is therefore best, in the industrial season during which lum¬ 
bang oil is expressed, to commence by using the nuts of A. trisperma and 
to store the nuts of A . moluccana to be dealt with when the former have 
been finished. 

355 - The Effect of Alkali Treatment on Cocoa. — Bloomberg, E,n!/.S Department 
of Agriculture, Bulletin No 666, i>p so Washington, May 9, 1918 
In the process of the manufacture of cocoa, the cocoa beans are roas¬ 
ted, the shells removed, the mbs crushed and the resultant product pressed 
so as to remove part of the cocoa butter. The pressed cake, ground and 
sifted, forms the cocoa of commerce. The removal of a part of the fat makes 
the colour of the cocoa much lighter. The manufacturers have tried, by 
various processes, to daiken the colour of the cocoa so that it would more 
closely resemble chocolate. The commonest methods include the addition 
of alkalis or alkaline carbonates, ammonium carbonate or carbonate 
of magnesium. They are called *' Dutch processes ” from their place of 
origin. Under " alkali treatment ” the author includes all such processes. 
The investigations recorded in the present bulletin were under- 

[SS4-JSS] 
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taken primarily with a view to ascertaining whether the alkali treatment 
rendered the cocoa more soluble, and what changes it caused. With this 
purpose in view the author made analyses of alkali treated and untreated 
cocoas and he determined the total ash, water-soluble and water-insoluble 
ash, and their alkalinity, and protein. 

The results of the analyses show that the principal effect of the alkali 
treatment appears to be the increase in the colour of the aqueous solution. 
Treatment by alkali causes a decrease in the ash-free soluble matter and 
a slight increase m the amount of water-soluble protein, this is, however, 
more then compensated for by a decrease in the solubility of non-nitrogenous 
substances which are normally soluble in water. A portion of the water- 
soluble protein of the cocoa treated with alkali appears to differ from the 
water-soluble protein in the untreated cocoa, since it is rendered insoluble 
when the water solution is made acid with i% sulphuric acid. This differ¬ 
ence between alkali treated and untreated cocoa may serve for detecting 
the alkali treatment. 

Conclusions. — An alkali treated cocoa may be recognised.— By 
the high colour of the water solution , by the presence of a water-soluble 
protein precipitable m i % sulphuric acid, by the increase in the ash 
and alkalinity ratios. The assertion that alkali treatment increases 
the amount of cocoa soluble in water is absolutely without foundation. 

256 - Industrial uses for Cacao Shells. — See No 217 m this Review, 

257 - A Study of Fibre from Ag&ve Cantata, from the Industrial Point of View.— 

See No 203 m this Review, 

25S - Meat from Madagascar (1). — Mmisttre des Colonies , Bulletin del'A %ence Generate des 

Colonies (formerly Bulletin de VOffice Colonial), Year XII, No,i U> PP- 601-602, Paris, 

Oct, 1919 

The cattle m Madagascar are generally estimated at 8000 head, local 
consumption amounts to 270 000 head at most; during the 4 years 
1914-1917 the five factories then working, delivered to the food department 
16 737 tons of frozen meat and 10 364 tots of preserved meat, representing 
a total of 215 224 out of the cattle existing on farms in the colony. This 
came to only 43 044 head per year, which figure, added to that of the local 
consumption, gives 313 000 animals, a quantity much below that which the 
Madagascan herds can yield annually. 

Four of the factories are situated near the sea — Boanamary (Majunga), 
Tatnatave, Antongombata, and Montague d'Ambre, to the south of Diego- 
Suarez Bay ; one is situated at Tananarive itself, a sixth, which began to 
workm £918 at Antsirabe in the Vahinankaratra on the plateaux, makes ex¬ 
clusively preserved pork Diego and Tananarive make only preserved pro¬ 
ducts, and Majunga makes preserved and frozen meat. 

The production, which in 1914 came to 440 tons of frozen meat 
and 815 tons of preserved meat, had risen to 16 737 tons of frozen and 
10 364 tons of preserved meat by 1917 

(1) See JR,faa., ioiy, p 1, and March, 1919, No, 274. (Ed) 
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These factories are supplied only fiom the heids in the north and centre. 
The south of the island, although very well off 111 cattle, has not yet any 
outlets for its production, and it appears certain that one or more factories 
could thrive there 

259 - Experiments in Preserving Eggs in Italy. — passlrini, m , m r.oihiimnddUi Society 
itaham per lo studio delVahmentazionc, Vol I, No 1-3, pp 25-30 Violence, 1919 

From the results of a series of expemneutb conducted 311 1918 at the 
Scandicci Agronomic Institute (Florence), tlie author concludes that — 

1) Eggs may be preserved dry for ovci 7 months, provided they have 
been taken very fresh, carefully washed, have had their shells lightly rub¬ 
bed with fat (lard) containing 1 % of salicylic acid, and have been kept 
in a cool dry place* The loss in weight, due mostly to the evaporation of 
moisture through the shell, amounted to only 5 % 111 231 days 

2) By wrapping each egg thus greased in oiled paper, the loss in weight 
may be reduced to less than 3 % in 231 days In both these cases the 
eggs keep their taste and smell almost unaltered and the albumen remains 
liquid in the same way as eggs preserved in lime water 

3) Immersion in lime water gave excellent results , with perfectly 
fresh eggs, carefully washed, and sufficiently pure lime, like that from sta¬ 
tuary marble, this method is good for keeping eggs, in a cool place, for 
14 months. The slight taste of lye which eggs preserved in ordinary lime 
water take on in the course of time probably depends, not on the penetra¬ 
tion of small quantities of lime into the mlenoi of the egg, but on impuri¬ 
ties in the lime, especially alkaline hydrates, as this taste is not found 
in eggs preserved in sufficiently pure lime water. Some writers think 
that the liquefaction of the albumen is due to the passage of small quanti¬ 
ties of calcium hydrate into the interior of the egg, but the author’s experi¬ 
ments show that, even with dry preserving, this occurs. Hence it pro¬ 
bably depends on a molecular change in the albumen in time and pet haps 
also on the beginning of hydiolysis of the albumen concerned. 

Partial sterilisation at 6o° C, befoie immeision m lime water did not 
give good results. 

5) Dry-picserving of eggs previously heated to 0 o° C and., placed in 
closed vessels gave disastrous results, whether -these eggs were or were not 
coated with fat or gelatin. The same result followed when the eggs were 
exposed to ether vapour. 'Probably better results would have been ob¬ 
tained by placing the eggs in containers sterilised by heat, but in order to 
keep the contents from further taint, difficulties would have been encoun¬ 
tered which were too unsurmountable in practice. 

260 - The Prevention of Breakage of Eggs when Shipped in Car hots. — * Pennington, e » 
Macleer, H a., Greenlee A D , assisted by Dailey, P X. and Albin, H C,, in 
U. S. Department of Agriculture Bulletin No 664/31 pp. 8 PI. 12 Pigs Washington, 
April, 25 191 S. 

These investigations were carried out during two seasons on the car 
lots of eggs sent from different parts of Texas and Minnesota in the eastern 
States over an average haul of 1200 miles, in order to determine the causes 
of damage to the eggs during transport. 
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When the following conditions were realised — i) eggs sent iu car 
loads packed in good, well-made, standard cases with new fillers and 
flats, with properly placed and suitable cushions at top and bottom ; 
2) cases tightly stowed and efficiently braced, 3) cais handledmaccordance 
with good railroad practice, especially when switching , the total damage 
referable to transit was less than 2 % 

The size of the egg influences its safety in transit. Eggs which were 
longer than the cells of the fillers showed 3 71 % damages The eggs 
with lightly cracked or dented shells, but with membrane unbroken showed 
a transit damage of 2 88 % as compared with 1 77 % for eggs with sound 
shells. Applied to case lots of broken eggs, the mcieased liability to damage 
is noteworthy. 

Egg cases must be standard, symmetrically made with 5 or preferably 
6 cement coated nails at each corner of the sides and bottom and at the cen¬ 
tre partition While cottonwood, gum, and tupclo cases vary but little 
m strength, but the cottonwood has, on the whole, the greatest number of 
advantages. 

Medium fillers or heavier ones should be used It is absolutely 
necessary that the filler be perfectly new Suitable cushions of excelsior, 
with a flat, should he placed on the top and bottom of the case. The quar¬ 
ter filler is strong enough and it forms an even cushion. Corrugated board 
on the top of the case affords practically the same protection as the excelsior 
cushion, provided it takes up the slack. 

More damage occuis m the top layer of eggs than 111 the deeper layers 
of the case, and more in the ends than toward the centre. 

When cars are buffed with straw at the bunkers there is a slight but 
clear rise in damage as the cases near the centre of the car. There is also 
a progressively increasing breakage in the rows as they progress fiom the 
middle line to the side of the car. 

The location of layers is apparently immaterial. The load of eggs must 
be a solid unit in the car, fitting without play. This is the most impor¬ 
tant factor in avoiding damage in transit* 

The amount of damage m properly loadc*d cars buffed with straw is 
slightly less than in the same cars buffed with wood. When the straw buffing 
is placed at the bunkers and extends from the top of the load to the floor 
of the car, at least 50 % of the refrigeration is lost. Braces nailed to the, 
car seldom arrive in place. They cause much damage Self-bracing of 
the load by means of suitable strips placed below the cases is most satisfac¬ 
tory. Cars having steel underframes show a slightly greater amount of 
damage than those with wooden underframes 

The shocks incident to ordinary freight train handling while running, 
seldom cause damage in well-stowed cars. The shocks incident to switch¬ 
ing are sometimes destructive More care should be exercised m switch¬ 
ing cars' containing eggs While the haul in wagons or tracks ^between the 
railroad terminus and the warehouse or store may be responsible for some 
damaged eggs, the breakage is ordinarily not more than 1 cracked egg per 
case. ^ 
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261 - The Control of Trogocarpus ballesierrii a Hymenopteron Injurious to 
the Pistachio Tree, in Sicily, Italy (1) — R. Stazione spenmentalc di Aymmcolturae 
Frutticoltura, Actrealc , Bollettino 37, pp 9-10 Acireale, 1919. 

In view of the Decree dated September 28 19x9 by which Trogocarpus 
ballestrem (syn. Megastigmus ballestrem), commonly known in the country 
as the Pistachio Worm, is entered amongst the parasites whose compul¬ 
sory destruction may be ordered (2), and considering the damage caused by 
this chalcid fly to the yield of the pistachio (. Pistachia vera) and the econo¬ 
mic importance of this plant in districts where the crop is most extensively 
cultivated, the Minister of Agriculture issued the following Decree, dated 
October, 7 1919. 

Art. 1. — Combative measures against T. ballestrem are made compul¬ 
sory in the communes of Caccamo, Ventimiglia, Petralia Sottana and 
Gangi, in the Province of Palermo, Vita, in the Piovmce of Trapani; 
Alessandria della Rocca, Burgio, Canicatti, Casteltermini, Caltabellotta, 
Cattolica Eradea, Favaia, Licata, Lucca Sieula, Montevago, Raffadali, 
Ravanusa, S. Angelo Muscaro, S. Biagio Platam, S. Giovanni Gemini, 
S. Stefano Quisquina, Sdacca and Camarata, in the Province of Girgenti; 
Butera, Mazzanno, Pietraperzia and Riesi, in the Province of Caltanisetta ; 
Bronte, m the Province of Catania, and Rosohni in the Province of 
Syracuse. 

Art. 2. — In the above mentioned communes, proprietors or exploit¬ 
ing parties of pistachio plantations are obliged to destroy in spring all the 
female flowers of turpentine trees (. Pistachia TereUnthus) m their planta 
tions or near-by, within a radius of one kilometre. 

Art. 3. — Proprietors of turpentine plants situated near pistachio 
plantation^ must allow the destruction of the female flowers of this plant 
by proprietors or exploiting parties of pistachio plantations, without the 
right to any indemnity or compensation. 

Ait. 4. —The burning of pistachio fruits attacked by the insect in 
question is compulsory, both in the case of fruits which fall before harvest¬ 
ing and those which are included in the harvest. 

Art. 5. — Those failing to conform to this Order, will be liable to a fine 
of 200 lire per hectare of pistachio plantation owned or worked by them, ex- 

(1) See i?., Jftily, i9tS, No. 831. {Ed) 

(2) See R Oct-Dec, ? 1919, No, 1260. (Ed) 
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diseases not due to parasites 


GENERAL 


cept for the provisions of Art 22 of the law of June 26,1913, No. 888, which 
defines the steps to be taken m order to foresee and combat plant diseases, 
approved by the Decree of the lieutenant Governor of the Kingdom on 
March, 12 1916, No. 723 (1). 

Art. 6 — The Prefects of the provinces concerned are charged with 
enforcing the present decree, through the district observatories of phytopa¬ 
thology, the mayors and the royal carabineers 

The present decree will be published m the leaflet of legal notices for 
the provinces concerned and on the notice boards of the communial town 
halls indicated in Art. 1 


DISEASES NOT DUE 
TO PARASITES OR UNKNOWN ORIGIN. 

262 - Investigations on the “ Mosaic,, Disease of the Potato in the United States. -r- 
Schultz, E S, Folsom, D Hilddbrandt F M. and Hawkins E A, m Journal of 
A^ncultwal Research, vol XVII, No 6, p 247-274, 8 pi Washington, D.C Sept 15,1919 

The poato " mosaic ” although more common and, apparently, parti¬ 
cularly destructive m certain sections of the United States, is neverthe¬ 
less widely distributed in the rest of North America. 

The disease has a decidedly detrimental effect on the yield. The 
characteristic symptoms of the disease are noticeable on the aerial parts 
of the plant, especially on the foliage These symptoms may be modified 
or obscured by differences in environment or variety. Tubers of diseased 
plants trasmit the disease. Graf ting a healthy scion upon a diseased stock, 
or of a diseased scion upon a healthy stock, may result in the development 
of the disease in the healthy part. 

“ Mosaic ” may be transmitted by transferring juice from a diseased 
plant to a healthy plant. The disease can also be transmitted bythe agency 
of aphids. 

Mosaic ” apparently tends to increase the sugar content of the leaves 
and to reduce their starch content. “ Hill selection " has not proved 
successful for maintaning healthy stock when practiced in fields in which 
there was a considerable number of plants attacked by “ mosaic ”, On 
the other hand, pulling up the infected plants before the aphids became 
numerous was an effective method for checking the spread of the disease. 

DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER DOWER PLANTS. * 

263 - Investigations on the “ Crown Rust ” of Oats (Pacctafa coronata\ in 
Iowa, United States. — Melhos, I, E and Durrell, E W , m A gn cultural Experiment 
Station, Iowa State College of Agriculture and Mechanic Arts, Botany and Plant Pathology 
Section, Research Bulletin No 49, pp 115-144, 6 fig. Ames, Iowa, 1919 

In certain years Pucctma coromia Corda, restricts the production of 
oats in Iowa in a marked manner. It is noticed that this rust shows 

(i) See* Int. Inst, or Agric Annuaire international de legislation agncole, 6thyear 
(1916), pp 880-881. Rome, 1917. {Ed) 

[ 261 - 283 ] 
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itself epidemic one year while in the following year the disease is reduced 
to very small limits. Up to the present time the various factors which in¬ 
fluence the growth, development and* epidennology of this rust had 
not been definitely studied. 

From research carried out by the authors during 3 years it has been 
proved, firstly, that the n^nimum temperature for the germination of the 
uredospores of P coronata is x° C , the optimum temperature 17-22 0 C. 
and the maximum temperature 35 0 C The optimum temperature for 
growth of the germ tube is 20° C. The germination of the uredospores pro¬ 
duced in the greenhouse is variable In some experiments less than 5 % 
of them germinated ; in others a germination percentage of 90 % was ob¬ 
tained. The average of the percentages for all the experiments at the op¬ 
timum temperature was 21.9 % 

It is essential for the uredospores of P. coronata to be in direct contact 
with water in order to germinate A saturated atmosphere does not fur¬ 
nish sufficient moisture for germination. Uredospores floating on a film 
of water germinate better than those immersed in water and for this reason 
heavier infection may be obtained when the uredospores are blown on to 
moistened plants than when they are applied in suspension in water. 

Ordinary tap water used in the experiments earned out by the authors 
was found to be noticeably toxic to the germination of the uredospores. 
Vaseline and paraffin oil in contact with water act as stimulants to the ger¬ 
mination of uredospores. Vaseline increased the percentage of germination 
by 23 % over the controls, while paraffin increased it by 70 %, under the 
conditions of the experiment. The environment in which the uredospores 
of P. coronata are produced, influences their germination to a certain degree. 
Uredospores borne on heavily infested seedlings do not germinate so well 
as those borne on plants approaching maturity. A still, humid atmosphere 
favours rapid maturation of the uredospores. Uredospores detached 
from the host plant and kept in a dry capsule at a temperature of from 
13 0 to 20° C. showed increased germination after 6 or 7 days The biolo¬ 
gic form of * ‘ crown rust ” which lives on oats, has as alternative hosts, Rham- 
nus cathartiens and R. lanceolata * which is one of the'most widely distribu¬ 
ted native species. R. frangula, P. caroliniana and P. almfoha, according 
to the data collected, do not serve as hosts in the intermediate #stage 
(aecidium) of the biologic form of “ crown rust which is found on 
oats. 

P. lanceolata grows generally in the southern half of Iowa and in many 
localities the bushes are within a short distance of the oat fields. 

P. cathattica is commonly used as an ornamental shrub on lawns and 
in public gardens It bears annually the aecidium of crown rust and 
may well constitute one of the means of annually renewing infection. 

There axe in Iowa two native species of Rhamnus (R. lanceolata and 
P almfolia) and two introduced species (P. cathartica and P, frangula ). 

In the United States there are at least 10 native species of Rhamnus . 
However, it is only in a few cases that their relationship to crown rust of 
oats has yet been established, 
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364 - Observations on the Perithecial Form of the ” Oak Oidium ” in Italy (1), — 

Peglion, V.,in Rendiconh delle sedate della, Rcale Accadcmn det Lined, Classe di Scienze 
fi^iche, matematiche e naturali, Vol XXVIII, Nos 5-8, pp 197*198. Home, 1919* 
On October, 1919, the author observed the presence of numerous very 
small perithecia on the leaves of a pedunculate oak grown from seed, 
on which, as is usual, a strong growth of oidyim was evident The peri¬ 
thecia were scattered over the mycelial spots existing on the two faces 
of the blade, but especially on the upper one. 

Investigations earned out immediately, near Bologna led to the disco¬ 
very of a very great number of these fructifications on pedunculate and hairy 
oak leaves gathered in different localities. 

According to the author, the ascophorous form observed by him seems 
to correspond to Microsphaera qimana (Schw) Burr. 

265 -The Ascomycete Excascas purpurescens and the Deuteromyeete Septa- 
ria rhoina causing “Leprosy’' (or “Reddening’ ) and “Smallpox ’ respectively 
of Sumac {Rhus Coriaria): Diseases New to Italy. — 1) Traverso, g B,m 
Le Stazwm sprmentah a^rane daliane , Vol LIT, No 5-Gf pp 213-226, 2 pi , 2) 1,0 
Priore, G ancUCALiA, G„ ibid, pp 227-23 7 Modena, 1919. 

I. — In the month of May, 1915, the " Cattedra ambulante d’Agricol- 
tura ” of Girgenti (Sicily) notified the Royal Station of Plant Pathology at 
Rome, by sending some small branches of sumac (Rhus Coriaria) which 
were diseased, the presence of a mycosis attacking the anacardiactons family 
of plants in that province Examination of material sent later and 
researches made on the spot by Prof. Tkaverso in the following month of 
June, enabled the disease to be identified and recognised as new to Italy, 
although this appears not likely to assume great importance from the 
practical point of view 

The disease, named “ leprosy ” of the sumac by the author, has been 
found limited to the Campoiranco territory (Commune of Castrofilippo) 
along the road from Castrofilippo to Naro. The diagnosis of the disease is 
the following • progressive withering and early drying up of the young bran¬ 
ches, but particularly a brownish red colour of the leaves, which finally 
take on a purple colour with violet shades. 

This coloration, which appears first as spots scattered more or less 
irregularly, sometimes spreads very rapidly to all the leaflets of a leaf; 
sometimes it affects only a small number of them and not unfrequently it 
keeps to only a portion of the leaflet, mostly round the base. In the lat¬ 
ter case the appearance of the leaflets is very characteristic, as the violet- 
red portion is clearly separated, without appreciable shading off, from the 
healthy green part, with an extremely marked contrast 


(1) See JR , Now, 19x0, pp 181-182 ; R , Dec., 1910, pp. 357 404, 410; R., March, 1911, 
No. 998, R , April 19x2,No, 1298 , R , June, 1911,Nos. 1892-1893 ; R , March, Nos 576-577. 
R. t April, 1912, No. 742 ; ^ , May, 1912, No. 852 ; June, 1912, No. 973; R , Dec., 1913, No. 
1395, Jan., 19x4, No 75 ; Dec., 1914, No. 1184, R,, May, 1916, No. 583 ; R,, May, 
No. 494J R, July, 1917, No. 682. (Ed,) 
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No particular deformation of the leaves is noticeable, except some¬ 
times some slight swelling between the ribs; also the diseased leaves are more 
fleshy and thick*, r than the healthy ones It often happens that sumac leaves, 
through purely physiological causes, take on a reddish colour which might 
be mistaken at first sight for the disease 111 question ; but in this case the red 
colour is lighter and such as anyone familiar with the sumac could easily 
distinguish from the other phenomenon , and again, this coloration affects 
preferably the oldest leaves, and it is not accompanied by any thickening 
of the leaves. 

The young branches affected with lepiosy gi adually turn brown and 
dry up, without the plant apparently suffering outwardly, so that the re¬ 
sulting damage amounts to no more than a more or less marked lowering 
of the yield. 

Microscopic examination of the diseased leaves, in comparison with 
healthy leaves, immediately reveals a quite characteristic structural de¬ 
formation which serves as a diagnosis of the disease even when the parasite 
that is the direct immediate cause is not in evidence ; namely, greater com¬ 
pactness of the spongy mesopliyll in the diseased leaves and, more striking, 
radial lengthening of the epidermal cells. 

From investigations earned out, on sections of affected leaves, the 
author has concluded that the disease in question is caused, by Exoascus 
purpurascens (Robins) Sacc , a species observed hitherto only on Rh . 
copalhna in the United States and less authentically on Rh. pyroides in 
South Africa. The fact of the discovery of this parasite in Sicily on Rh . 
conana is of remarkable importance, both as regards the novelty of the 
host and because this is the first time the fungus has ben reported not 
merely in Italy, but in Europe. 

Should the leprosy eventually spiead, the author belie vs that spraying 
with Bordeaux mixture adding molasses or some other substance to 
make the solution adhere better to the young leaves of the plant, will be 
effective. 

Since his inspection at Girgenti, the author has observed in several 
of these sumac plantations another fungoid disease, more widespread 
than the preceding one but, like it, not constituting a danger, m 
its present state, to sumac ciops As an effect of this disease, which is 
also new to Italy, and which the author proposes to call <e vaiolo ” (small¬ 
pox) of the sumac, the diseased leaves turn slightly yellow and become 
covered with small spots of slightly variable appearance, according to the 
degree of development of the parasite causing them. Small brown-red 
points are first seen scattered in variable numbers between the secondary 
ribs of the leaflets. These points next enlarge, always keeping a more or 
less circular outline, and generally remain isolated. At the same time the cen¬ 
tral part of each spot becomes of a whitish colour, due to the tissues dying; 
thus there result smdll white spots surrounded by a relatively large brown- 
red marginal ring. lastly there appear, in the form of small black points 
in the middle of the spots, the fructifications (pycnidia) of a fungus which 
the author, by means of microscopic and taxonomic examination, identifies 

£**S] 
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as Septona vhoinci (Berk and Curt) Sacc , a deuteromycete which hitherto 
has been found only in the United States and always on Rk Cot inns 

II. — Under the same leaf reddening ” of the sumac Professors 
I/O Prior# and Scania describe the disease that Traverso described as 
“ leprosy ” 

Bo Prior# states that he studied this disease in 1907 in the west of 
Sicily , Scalia later observed it on the Ionian coast but, neither of these 
authors had published their observations 

According to Bo Priore and Scalia the disease becomes evident be¬ 
tween May and June on the youngest twigs , when once it begins to spread 
it attacks the older branches. The infection mostly affects the terminal 
leaflets and the corresponding part of the rachis, and appears as a peculiar 
redness which follows the appearance of black spots on the under side, 
generally starting from the midrib and covering a large part of the 
leaflet. The blackening and then the shrinking of the common rachis 
causes the upper part of the leaf to fall off, and perhaps later the lower 
part When the infection is early enough to involve all the buds, the 
growth of the plant suffers a sharp set back. Then two distinct phases 
may show up * —■ a) the plant withers and its aerial parts die, the under¬ 
ground parts seldom die, and then only partially, h) the plant replaces 
the dead shoots with new ones and manages to repair part of its losses, if 
the infection does not spread to other buds. Cases of reinfection are not 
few in rainy years and on cool ground; they may be found two or three 
times from the middle of May up to the end of June, and cease only 
when the hot weather of July comes. The spots ‘on the common rachis 
may lengthen and leave a part of the rachis intact, in correspondence 
with which the leaflets remain on after the fall of the opposite ones. 
Often however, as the spots gain the other side of the rachis, the upper 
portion of the latter shrinks and falls, with the corresponding leaflets 
Infection is completed, if its course is rapid, in 10 to 15 days In its 
first stage it is often localised to a small numbei of leaflets which 
become red or even black in their lower parts, as well as the corresponding 
part of the common rachis. The apex of the leaflets themselves may 
remain intact, but soon withers in consequence of the perishing of the 
lower portion. The infection often starts on the common rachis and 
reaches the base of the leaflets across their articulation. Infection of the 
leaflets constantly starts from the midrib, which is the first to turn red, 
then it spreads irregularly to one of the two longitudinal halves of each 
leaflet. The leaves on a single branch may appear partly diseased and 
partly healthy. On the same leaf there may be infected leaflets and the rest 
perfectly normal. The infected surfaces of the leaves show a purple red 
colour, quite different from the green of the healthy leaves This alteration 
is accompanied by a slight thickening of the leaf due to hypertrophy of the 
epidermal cells and of the mesophyll elements. Soon after, the infected 
leaves change their colour from dark purplish red to a more pinkish colonx 
while the surface seems to be covered with a slight waxy layer. These 
changes show on full-grown leaves as well as on young leaves which have 
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just come out of the buds The leaflets dry up very rapidly, however, 
before differentiating Tong, linear spots also of brown-red colour are 
visible here and there on the petioles Corresponding with these spots a 
light depression may be seen, caused by the outside tissues being affected 
On these organs the typical waxy covering mentioned above lias never 
been noticed It sometimes happens that all the leaves on a twig, still 
growing, dry up The twig itself may die off without showing notable 
symptoms of alteration 

The structural study of the diseased organs at various stages of the 
progress of the disease led the authors to attribute the cause of sumac leaf¬ 
reddening to a species of E\,Gascu% which they identify, while awaiting the 
results of later investigation, with E purpura seen s (Robins) Sacc, 
already referred to. 

Comparative trials of treatment with sulphur, Bordeaux mixture and 
spraying with 2 % solution of iron sulphate eariied out at Alcamo (pro¬ 
vince of Trapani, Sicily), have shown that Bordeaux mixture (Menozzi for¬ 
mula) is the most effective means of checking the disease. 

266 - Diseases of Lettuce and Passion flower new to Victoria, Australia. — brittle- 

bank, W W, in The Journal of the Department of A culture of Victoria, Vol XVII, 
Pait 10, pp 626-269, 2 fig Melbourne Oct, 1919 

The present paper deals first with the appearance in Victoria of Mars- 
sonia perforans Ell. and Kv first described in Ohio, United States, as cause 
of the lettuce disease known as “ lettuce anthracnose 99 and which brings 
about*the perforation of the majority of the leaves of the plant. So far as 
Australia is concerned, the disease was noticed in a market garden m a 
Melbourne suburb in which lettuce seed from the United States had been 
sown, lettuces in the same garden grown from seed of a different origin 
were not attacked The diseased plants were destroyed and as yet no fresh 
appearance of the disease has been noticed. Experiments have shown 
that spraying with Bordeaux mixture will hold the disease in check. Dise¬ 
ased plants should be pulled up and burnt. 

In the spring of 1916, numerous stems of Passiflora were attacked by 
a serious disease. An examination than made, revealed that they were 
affected with Boirytis c mere a Pers., and by another disease due to a 
discomycete ( Sclerotmia sp ) 

In the case of B . cincrea it was noticed that the chief centre of infec¬ 
tion was at the points where the stem wasted to the trellis wire which sup¬ 
ported it. At these points the stem is often slightly damaged by the effect 
of rubbing and these slight wounds offer a ready opening for the fungus. 
The symptoms of attack in the case of the passion flower are similar to those 
of other plants attacked by Boirytis . Wilting and death of the part of 
the plant above the point of infection is rapid, and after death sclerotia 
were found under the loose bark and in the pith. Experiments in infection 
by placing the conidia (obtained from the sclerotia found internally and 
externally on infected plants)or fragments of the mycelium on slight punc¬ 
tures made purposely, produced prompt infection, hfo infection took 
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as Sepiona rhoina (Berk and Curt). Sacc , a deuteromycete which hitherto 
has been found only in the United States and always on Rh. Cotmns 

II. — Under the same “ leaf reddening ” of the sumac Professors 
IfO Priore and Scaua describe the disease that Tra verso described as 
“ leprosy 

I/O Prxore states that he studied this disease in 1907 in the west of 
Sicily; Scaua later observed it on the Ionian coast but, neither ot these 
authors had published their observations 

According to To TriorE and Scaua the disease becomes evident be¬ 
tween May and June on the youngest twigs , when once it begins to spread 
it attacks the older branches. The infection mostly affects the terminal 
leaflets and the corresponding part of the rachis, and appears as a peculiar 
redness which follows the appearance of black spots on the under side, 
generally starting from the midrib and covering a large part of the 
leaflet The blackening and then the shrinking of the common rachis 
causes the upper part of the leaf to fall off, and perhaps later the lower 
part When the infection is early enough to involve all the buds, the 
growth of the plant suffers a sharp set back. Then two distinct phases 
may show up — a) the plant withers and its aerial parts die; the under¬ 
ground parts seldom die, and then only partially; b) the plant replaces 
the dead shoots with new ones and manages to repair part of its losses, if 
the infection does not spread to other buds. Cases of reinfection are not 
few in rainy years and on cool ground, they may be found two of three 
times from the middle of May up to the end of June, and cease only 
when the hot weather of July comes The spots *011 the common rachis 
may lengthen and leave a part of the rachis intact, in correspondence 
with which the leaflets remain on after the fall of the opposite ones. 
Often however, as the spots gain the other side of the rachis, the upper 
portion of the latter shrinks and falls, with the corresponding leaflets. 
Infection is completed, if its course is rapid, in 10 to 15 days. In ihs 
first stage it is often localised to a small number of leaflets which 
become red or even black in their lower parts, as well as the corresponding 
part of the common rachis. The apex of the leaflets themselves may 
remain intact, but soon withers in consequence of the perishing of the 
lower portion. The infection often starts on the common rachis and 
reaches the base of the leaflets across their articulation. Infection of the 
leaflets constantly starts from the midrib, which is the first to turn red; 
then it spreads irregularly to one of the two longitudinal halves of each 
leaflet. The leaves on a single branch may appear partly diseased and 
partly healthy. On the same leaf there may be infected leaflets and the rest 
perfectly normal. The infected surfaces of the leaves show a purple red 
colour, quite different from the green of the healthy leaves. This alteration 
is accompanied by a slight thickening of the leaf due to hypertrophy of the 
epidermal cells and of the mesophyll elements. Soon after, the infected 
leaves change their colour from dark purplish red to a more pinkish colour 
while the surface seems to be covered with a slight waxy layer. These 
changes show on full-grown leaves as well as on young leaves which have 
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3ust come out of the buds The leaflets dr} T up very rapidly, however, 
before differentiating Tong, linear spots also of brown-red colour are 
visible here and there on the petioles Corresponding with these spots a 
light depression may be seen, caused by the outside tissues being affected. 
On these organs the typical waxy covering mentioned above has never 
been noticed It sometimes happens that all the leaves on a twig, still 
growing, dry up. The twig itself may die off without showing notable 
symptoms of alteration. 

The structural study of the diseased organs at various stages of the 
progress of the disease led the authors to attribute the cause of sumac leaf¬ 
reddening to a species of Exoastn s which they identity, while awaiting the 
results of later investigation, with E. fiupumscens (Robins). Sacc., 
already referred to. 

Comparative trials of tieatment with sulphur, Bordeaux mixture and 
spraying with 2 % solution of non sulphate earned out at Alcamo (pro¬ 
vince of Trapani, Sicily), have shown that Bordeaux mixture (Menozzi for¬ 
mula) is the most effective means of checking the disease. 

266 - Diseases of Lettuce and Passion flower new to Victoria, Australia. — bri me- 

bank, W W., m The Journal of the Department of A lti culture of Victona, Vol XVII, 
Part 10, pp 626-269, 2 fig. Melbourne Oct, 1919 

The present paper deals first with the appearance in Victoria of Mays- 
sonia perforans Ell. and Ev first described in Ohio, United States, as cause 
of the lettuce disease known as " lettuce anthtacnose ” and which brings 
about-the perforation of the majority of the leaves of the plant. So far as 
Australia is concerned, the disease was noticed in a market garden in a 
Melbourne suburb in which lettuce seed from the United States had been 
sown. lettuces in the same garden grown from seed of a different origin 
were not attacked. The diseased plants were destroyed and as yet no fresh 
appearance of the disease has been noticed. Experiments have shown 
that spraying with Bordeaux mixture will hold the disease in check. Dise¬ 
ased plants should be pulled up and burnt. 

In the spring of iqiG, numerous stems of Pas si flora were attacked by 
a serious disease. An examination than made, revealed that they were 
affected with Boirytis cinerca Pers , and by another disease due to a 
discomycete (Sclerotmia sp.) 

In the case of B. cinorea it was noticed that the chief centre of infec¬ 
tion was at the points where the stem was tied to the trellis wire which sup¬ 
ported it. At these points the stem is often slightly damaged by the effect 
of rubbing and these slight wounds offer a ready opening for the fungus. 
The symptoms of attack in the case of the passion flower are similar to those 
of other plants attacked by Boirytis. Wilting and death of the part of 
the plant above the point of infection is rapid, and after death sclerotia 
were found under the loose bark and in the pith. Experiments in infection 
by placing the conidia (obtained from the sclerotia found internally and 
externally on infected plants) or fragments of the mycelium on slight punc¬ 
tures made purposely, produced prompt infection. No infection took 
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place when conidia or mycelium was placed in contact with unpunc¬ 
tured parts of the plant. 

In its action the disease produced b v Sclerotima sp is similar in appear¬ 
ance to that caused by Botryhs and might at first sight be mistaken for 
the latter. In the cultural experiments the sclerotia failed to produce asco- 
phores. As had previously been observed in the case of B. cmerea , the my¬ 
celium placed in contact with sound tissues of the host plant did not cause 
any infection; on the other hand it caused rapid injury and death when 
placed in contact with wounded tissues. It was noted that the point of 
attack was at ground level or slightly below it, or at the point where inju¬ 
ries are most likely to occur during cultivation. Sometimes, but not often, 
the disease was found at the forking of the stem close to the level of the 
ground. Both B. cinerea and Sclcrotmxa sp. have been largely held in check 
in gardens where their presence had been noticed, by cutting and burning 
the diseased parts of the host and subsequently carrying out repeated 
spraying with copper-soda sprays. 

267 - Polyporus Tsugae Injurious to Tsuga canadensis, in the United 

States. — West Rri>man, m Mycoloqta, Vol XI, No P5, p 262-277. Lancaster, Pa, 

1919. 

For several years dead timber of Tsuga canadensis has, according to 
observations made in Pennsylvania, been destroyed by a peculiar rot which 
seemed to be constantly associated with the appearance of sporophores of 
Polyporus Tsugae (Murrill) Overholts. 

The examination of a group of the conifer along the Raritan river near 
New Brunswick, in New Jersey, has enabled the author to prove that many 
of these trees were dead or dying from attacks of P. Schweimtzn ; some of 
the trees bore sporophores of P abiehnus , but most of* the trees which had 
died recently bore sporophores of P. Tsugae, sometimes in great abundance. 
Further research has revealed the presence in these standing trunks of the 
same rot observed in stumps and felled trunks of T. canadensis in Pennsyl¬ 
vania. P. Tsugae had been previously reported in the United States (Ver¬ 
mont, New Hampshire, Massachusetts, New York, New Jersey, Pennsyl¬ 
vania, Ohio, West Viriginia and North Carolina) occasionally on pine, and 
more frequently on standing or prostrate trunks, on stumps and exposed or 
nearly exposed roots of T canadensis. Few stumps or dead trunks escape 
its attacks when it is present m a locality, and as its destructive action is 
very rapid, it constitutes a possible source of danger for stored timber of 
T . canadensis. 

The existence of the rot can generally be detected, at least in the more 
advanced stages, by the presence of the sporophores of P. Tsugae, 

The damage which this fungus causes in the wood, and which the 
author describes minutely, is characterised by the fact that it commences 
as a sapwood rot (though the heartwood is later attacked,) producing a 
porous condition with numerous white cracks m the spring wood, and 
black spots scattered through the whole rotted part. 
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WEEDS AND PARASITIC EEOWKRING PEANTS. 

268 - Cuscuta suaveolens on the Onion, Carrot and other Plants in Wales, 

Great Britain. — The Jomnil of the Board of A , nculiitn , Vol XXVI, No 8, pp 836- 

837, 1 pi I<ondon, Nov, 1919, 

The presence of a species of Cnsutta had been noted in 10 separate 
allotments in the Cardiff district, and although onions were chiefly attacked 
the parasite was also found on carrots, parsnips, turnips, bird’s foot trefoil, 
sandwort, white clover and several grasses. 

A flowering specimen of this dodder was examined at the Royal Bo¬ 
tanic Gardens, Kew, and recognised as being Cu$t via suaveolens Ser (known 
also under the names C . racemosa Mart, and C chi liana Engelm), a native 
of Chili but frequently recorded as an alien in different parts of Europe 
and America (outside Chili). It is clearly allied to C Gronovh Wild., 
the common American dodder, which seems indifferent as to its hosts; 
the latter has not been recorded wild in Great Britain, but is sometimes 
cultivated in botanic gardens. 

It was at first considered possible that C suaveolens had been intro¬ 
duced in onion seed from America and it even seemed likely that the appear- 
rance of the parasite in the Cardiff district might be due to clover seed from 
Chili. But later, two samples of carrot seed reached theSeed TestingStation 
in which seeds of C. suaveolens were found, it is believed that these samples 
are of Erench origin. 

269 - Mistletoe Observed on th3 Chestnut, in Switzerland. — morbillon, h , in 

Journal fomher smsse, Yeai I^XN, Nos 9-10, pp 164 165. Beiue, Sept -Oct., 1919 

In November, 1918, the author found good tufts of Vtscitm album E. 
on Aesculus Hippocastamm E., in a park in the Canton of Vaud, at an 
altitude of 508 metres. 

270 - Sorghum halepense as a Weed. — See No 202 in this Renew 

INJURIOUS INSECTS AND OTHER EOWER ANIMAES 


271 - South Indian Coccidae . — A WAR, T V , 1U A ^cultural Research 

Institute, Pusa, Bulletin No, 87, pp, x-50, 6 flee, 16 pt Calcutta, 1919 

So far the Coccidae have not been sufficiently studied in South 
India. The author thought that it was not without interest, not only 
for systematic entomologists but also for planters, arboriculturists, 
horticulturists and nurserymen, to enumerate all the species of Coccidae 
so far recorded in South Iudia, with special reference to those which have 
some economic importance As far as possible he has avoided, both in the 
text and in the illustrations, all minute structuial details or technicalities 
regarding these insects. Out of 129 species recorded in the paper only 
40 had been previously recorded from South India, The first record 
of an insect of this family for South India was made in 1790 and the 
most recent was in 1911, Of the remaining 89 species, 18 are new to 
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science, the others are recorded for the first time from South India and 
some are new to India as a whole. There is hardly any doubt that a few 
of them are of foreign origin and must have been introduced into India 
through nursery stock, fruits, seeds, bulbs, etc. 

The great majority of the species recorded m the paper were collected 
in the plains of Southern India, chiefly in and around the Coimbatore 
Agricultural College, mainly by the author himself. 

resistant 272 - A New Variety of Wheat Resistant to Attacks of the Rhynehote Cfcadula 
plants sexnotata (— Jassus sexnotata) in Sweden. — See No 192 m this Review. 

means 273 - Lett cop is nigricornis, a Dipteron Parasitic on Coccids and Aphids. — 
of prevention Schumacher F, in Zeitschnft fur wissenschafthche Imekicnbtolosii^Vol XIV, No 11-12, 

and control pp 304306 Berlin, July 15, 1919 

Leacopis mgr icorms is of notable importance as a parasite on coccids 
and aphids Certain coccids are very largely attacked by the larvae of 
this dipteron. According to direct observation and bibliographic investiga¬ 
tion done by the author, the parasite in question has up till now been 
found on the following hosts. — 

1) Cocids = Enopeltis hchtenstemi Sign (Germany); E . festucae 
Fonsc (Germany) , E coloradensis Cock. (United States),' Pnlvmana 
mmmerahlts Rathv (United States), P. acencola Walsh and Riley 
(United States) , P floccijera Westw. (Italy) ; P* betulae T. (Germany); 
Eriococcus spumts Mod (Germany); Lepidosaphes nlmi T. (United States), 
Chionaspts ammeana Johns. (United States); Ch pmijohae Fitch. (United 
States); Ch ortholobis Corns!. (United States) 

2) Aphids: Aphis cephalanti Thom— (United States); A . gossypn 
Glov. (United States) ; A phis sp (United States); Pemphigus bursimns I* 
(France); P transversus (United States); Macrostphwm avena F. (United 
States); M stmborni (Hawaii). 

274 - The Influence of Temperature and Other Physical Agencies on the Insecticidal 
Properties of Chloropicrin (x). — Bertrand g„ Brocq-rotjsseatj and dasson- 
ville, iu Comptcs rendus dts stances de VAcademic dcs Sciences , 2nd Hatf year, 1919, 
Vol CEXIX, No. 22 (Dec. 1, 1919), pp. 1059-1061. Baris, 1910. 

According to the place and climatic conditions, the activity of cliloro- 
picrin when used as a parasiticide is liable to be affected by the tempera¬ 
ture and degree of moisture in the air. The authors have studied these 
circumstances and also the possible influence of light. Their experiments 
were mainly concerned with weevils, but were extended to other insects. 

These investigations have demonstrated that in the use of chloropicrin 
against insects there is no need to trouble about the influence of light or 
shade or of the degree of humidity in the air, as these circumstances are 
without effect. On the other hand, temperature, very materially increases 
the speed of action of the insecticidal vapour as in the case of chemical 

(*) See Jan , 1920, No, 14.8 (Ed) 
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reactions. Hence in practice it is very important to raise, where possible 
the temperature of the places where chloropicnn is being used for the 
destruction of insects. 

275 - Heliothrips rubrocinctus, a Thysanopteron Injurious to Caeao, in the 
Island of St. Thomas, Gulf of Guinea. - Boictm do Cc,it>o Colonial, Year xi, 
Nos 1-3 pp 7-8 Lisbon, 1919 

Hehothnps rubrocinctus recently caused serious damage to some cacao 
plantations in the island of St Thomas, where, up to the present, attacks 
of this insect have always been of limited intensity 

Experiments in the prevention and control of this insect bring ®ut 
the effectiveness of spraying with the following mixture — 

Tai 2 8 gm 

Palm oil 4 6 gm 

Wood asli . . . 4 6 gm 

\V>tei * . . 100 litres. 


276 - Diseases and Pests of the Tea Plant in Java. — See No 200 m this Jim <x 

277 - The “Lucerne Grub” ( Colaspidema atrum) Injurious to Vegetable and 
Garden Plants, in France (1). — muratet, ii , in Comptn rnuius ties mine,"; Ae 
l'Academic d’Agriculture de Fiance, Yol V, No. 38, (Dec. 10 1919), pp 970 972. 
Pans, 1919 

Besides the considerable ravages it occasions in fields of lucerne, 
Colaspidema atrum may cause appreciable damage in gardens and vege¬ 
table plots. 

On June 26, the author noticed that the larvae of this coleopteron 
had overrun a garden situated at Blagnac, near Toulouse. They were 
found m large numbers on several plants which they had partly eaten, 
especially on the leaves and stems of potatoes, beans, parsley and on 
marguerite heads. The author then collected some of these larvae and 
fed them on the plants just named. He found that they attack preferably 
first the outer flowers of the marguerite (the tubular flowers in the 
centre remain intact), then leaves of beans, which were almost entirely 
destroyed, then parsley, only the stalks of which were devoured, the' leaf 
blades remaining untouched. Finally, leaves of potatoes were least attacked. 

The garden was between two fields of lucerne and this invasion of 
C. atrum took place after the young shoots of the second crop of lucerne 
in these fields had been mostly eaten up. It is therefore probable that 
the “ grubs ” had emigrated to the garden because their usual food had 
run short. 

To reach the garden the grubs had to cross a vine but they had not 
attacked it. The author tried also to feed them on vine leaves, but 
without success. 
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278 - The Coceid leery a. purchasi and the Goleopteron Novi us cardinalis* 
its Natural Enemy, in their Relations with the Leguminosae Genista aeth- 
nensis and Spartium junceum, in Sicily, Italy. — savastano, m R . sta - 

stone spi * mentolc di Agruimcoltura, Actreale , Bolleiiino 37, pp» 1-4 Acueale, 1919, 

For some years the author had oberved on the hills m the district east 
of Etna that specimens of Icerya 'purchasi on plants of Gemsta aethnensis 
were not destroyed by Novms cardinahs, but the coccid grew so fast on 
the host that it sometimes killed the plant. Further investigations 
revealed, at least so far, the absolute absence of larvae of Novms and 
pupa cases on numerous plants of this leguminous plant examined at 
various places on the east-coast side of the Etna district. On the 
other hand, on specimens of Rhamnus Alaternus and of Rh. buxifohus 
situated bometimes near or in immediate contact with plants of G. aeth- 
nensis there was noticed the presence of larvae and pupae of Novms On 
making a comparative study, on one hand of citrus fruits and other plants 
almost free ot the insect, and on the other hand samples of G. althnensis 
affected with parasites, it was found that the larvae of Novius usually 
attach themselves to the lower side of the leaves of an evergreen species, 
and sometimes also to the upper surface, provided they can live shaded 
from the sun Consequently, the insect does not deposit its eggs on 
individuals of the Icerya existing on G althnensis , because its larvae, on 
account of the particular conformation of the host plant, are exposed 
on it to the sun’s rays The mature Novms feed only on some Icerya on 
the leguminous plant in question and then deposit their eggs in coccids 
situated on neighbouring plants wtih large leaves or tufted foliage. The 
host coccids of G. aethnensis being only partly eaten up by the coleopteron, 
surpass the latter in development and thus succeed, in becoming numerous 
parasites and drying up the plant, on the death of which most of the Icerya 
then die otf, except some which emigrate in time. 

^Before making these discoveries, the author was informed of an intense 
spread of coccids on rushes ( Spartium juncemn), on the hills an the east 
Messina district. No pupa or slough of Novtns has been found on any 
specimen of rush examined, ast his plant has a conformation identical with 
that of G . aethnensis. 

* * From the above observations it may be deduced that the coleopteron 
shows its weak side, since on the two leguminous plants mentioned the /- 
cerya multiplies with impunity. 

On the basis of a summary examination, it may be taken that the 
coccid is commoner in the hilly coast ah district from Messina to Ca¬ 
tania, where the damage is of slight importance. In order to prevent its 
spread in the middle and higher districts — which would lead to the fal- 
ing off of a forest product very remunerative to these districts, where fire¬ 
wood and small timber is insufficient for requirements - it is desirable 
to see to the destruction, in the coastal zone, of the host plants of the coccids 
here mentioned. 
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279 - Psyche graminella, a Maerolepi&optaron Occasionally Injurious to Vines, 
in Switzerland. — Faes, II , m La Tette Wuidoise, Ycat XT, Xo i«j, pp. 43137, 
fig 1. Lausanne Dec. 6, 1919. 

On May 15, 1919, the author received fiom Sion (\Mnib) a package 
of cases containing caterpillars of the Psycho gramoullft, with a state¬ 
ment that the para ile was attacking pait of a vineyard on the Vase re hills 
In the vineyard m question, one of the warmest and best situated m the 
district, the shoots were devoured wholly or in part by the caterpillar, 
over an area of about 400 square metres. 

The author advises, to combat tliis parasite, besides collecting the cases, 
the use of copper aceto-arsemte, i t the rate of 400 grammes pel hectolitre 
of Bordeaux mixture, winch gives very satisfactory results. 

The caterpillar was described in 1907 by Vau&ry Mavkt as occa¬ 
sionally attacking vines , up to the present it has never been reported 
m Swiss vineyards, at least within the author's knowledge 

After de-cnbmg the morphological and biological observations made 
on numerous specimens reared in the laboratory, the author adds that it 
is not to be feared that this insect will evei do serious damage as a parasite 
111 Swiss vineyards. It will remain an occasional pest, attacking the 
young leaves only when intense drought kills or greatly hardens grass 
culms, which form its usual food 

200 - Cosmopolites sordid us , a Beetle Injurious to Bananas in Australia. — 
Froggatt, \V„ W in the Agricultural Gazette of New South Wale c, Vol XXX, part II, 
pp, 815-S18, 1 fig, x pi, Sydney, Nov, 1919 

Cosmopolites sordidus Germ was first recorded, for New South Wales, 
in a banana plantation near Stoker's Siding in the river Tweed district. 
The district at present infested with the beetle appears to be the Condong 
Range, where there are a number of plantations more or less seriously at¬ 
tacked. It is not unlikely that the beetle will also be found sporadically 
in other districts. It has not been possible to determine how the insect 
reached Condong, but it was probably introduced with young banana plants 
from Redland Bay, Queensland, before the presence ot the pest had been 
reported in the latter district and before the export of the young plants 
was, consequently, prohibited 

The beetle deposits its eggs on the host plant just above the ground ; 
the resulting larvae commence to burrow downwards into the base of the 
stem, which later, if the larvae are numerous, is transformed into a spongy 
mass of tissues and finally the plant dies. When full grown the larvae 
change into pupae at the end of the galleries made by them inside the plant. 

The description of the larva, pupa and perfect insect is given. 

2S1 - MyeJois ceratoniae and Ephestia calidetla 9 Mierolepidoptera Inju¬ 
rious to Locust Beans, in Sicily, Italy. — Be Stefani, T., m JR. Stations tpenmen- 
tale di Agrumtcollwta e FrutHcoltura, Acireale, Bollettmo 3 7 > PP* Acireale, 19x9. 

From locust bean plants under obsc rvatlon at Palermo the author ob¬ 
tained many adults of Myelois ceratoniae Zell, (from the end of April to 
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mid-August) and of Ephesha cabdella Guen. (from the end of April to the 
beginning of September). 

In August the locust beans are in the process of drying on the plants. 
This is the period when the two microlepidoptera (family Pyrahdac ), 
issuing from the old fruits attack the new ones on the plants which, being 
gathered in, as is the custom m Sicily, duiing September-October, will 
give rise to the first generation in April. On the other hand, the individuals 
from dried locust beans in store, coming out between April and June, will 
give n^e to two or three generations in the same old locust beans in the 
stores. 

The two insects deposit their eggs only on the beans, near the rib , 
the caterpillars bore a small hole in the fruits and entering them begin 
to destroy the pulp , the damage done is severe enough to make the 
beans so attacked useless Once their growth is finished the larvae leave 
the fruits and enclose themselves in cocoons adapted to the places where 
they have taken refuge 

M ceratomae has been got also from dates, dried figs, raisins, and fruits 
of Cydoma japomca. In the larval stage it consumes also the dried-up 
insects. It is found along all the Mediterranean coast, in Africa, Mada¬ 
gascar, and the Antilles. „ # 

E. cahdella has also been found in cork trees, ,as well as in dried fig*- 
and raisins. I/ike the preceding species, its caterpillar consumes the dried- 
up insects. It has been reported m France, England, Austria, Dalmatia, 
Germany and Asia Minor 
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I. — Local societies for Agricultural Book-keeping. — The 
origin of the first local societies for agricultural book-keeping dates back 
to the beginning of the twentieth century and was due partly to the 
control societies that have existed since 1895, and partly to farm competitions. 

The first society of control was founded at Vejen in 1895, and ;n 
1918 there were 670 such societies having as their principal object the 
fostering of the dairy industry. They keep check over milk production 
and the content of butter-fat, also on the fodder consumed by each 
dairy cow placed under their control and, by keeping a careful system of 
accounts, they are in a position to indicate the most profitable beasts. 

Sometimes the book-keeping extends to horses and a check is kept 
over their feed and growth; these are the first steps towards a complete 
system of farm book-keeping. 

The first society of control that attempted such an extensive system 
of book-keeping was that of Midt Langelant under the direction of H C. 
Duborg, consulting expert. Since 1907 he has used a system of his 
own which, is practically a combination of the single and double systems 
of entry; the daily entries are not made in the books, but on special forms, 
while the inventory for the year is kept on the double-entry system, 

The ledger 1 does not contain many details, nevertheless there are 
special accounts for the more important crops, viz cereals, root crops, 
hay, green fodder, as well as accounts for horses, dairy cows, heifers, 
and pigs. 
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When balancing the stock account, this is not debited with the 
ruling market price of the roughage consumed, but a value is given 
according to its utilisation by the stock, and the accounts of the various 
crops are credited with the respective amounts 

Few societies of control have adopted the Duborg system Its draw¬ 
back is the difficulty met with by the controlling officer who has too many 
farms under his control. He has farm work to attend to besides book¬ 
keeping, and it happens with the older societies, that the book-keeping 
work gets behind The system therefore could not extend, audit has been 
found easier to obtain estate subsidies by founding sections of agricul¬ 
tural book-keeping, or local circuits within the already existing agricul¬ 
tural associations 

In the island of Samso there is one of the oldest bookkeeping circuits 
of this kind , from 1902 till 1908 prize competitions were held there for 
the best-kept books concerning the various groups of crops Similar 
competitions were also held in the folio-wing years in other parts of Den¬ 
mark, but as the interest in complete agricultural accounts grew, so do 
we find in the majority of places that more branches of the farm were 
brought under book-keeping control A system of account-keeping is 
thus evolved, much alike m principle to that elaborated by Dtjborg, 
although at times differing a little to suit local conditions 

The agricultural society of Holding adopted the system m 1909, and 
m 1910 the first independent society of agricultural book-keeping was 
formed m the island of Samso, this being the development that followed 
on the institution of farm competitions In the ensuing years this example 
was followed elsewhere and since 1910 about 40 agricultural societies have 
adopted this system of book-keeping, either through the appointment of 
special book-keeping committees, or by founding independent societies for 
agricultural book-keeping. 

In 1913, the Royal Danish Agricultural Society issued a number of 
books on the subject, which are very close m their form and substance 
to Duborg-’s ; this is therefore the system used by the majority of local 
societies and circuits of agricultural book-keeping. 

The circuits ordinarily do their work thus - — Having first secured a 
sufficient number of members, the society engages an accountant who 
will be the consulting expert and whose duties are: — 

(1) To help members to establish the system and keep the books. 

{2) To guide them in making the daily entries 

(3) To control the entries and make up the monthly cash account, 
the work book and the fodder account 

(4) To make up the yearly balance sheet. 

(5) To make a detailed analysis of all accounts at the dose of 
the year. 

The fees which, the society charges its members vary from 45 to 100 
ore per hectare (from about 6 d fo 13 % d. for 2 % acres) according to the 
area of the farm. Usually the circuits cover a small area, so that one ac¬ 
countant is able to visit each farm of his circuit as often as required 
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with the exception of the busiest time, when some assistance is needed. 
There are, however, circuits with more than 1000 members, and m such 
cases the consulting officer must have one or more assistants. 

Since 1915, the societies can apply for a State subsidy amounting to 
half the salary, office and travelling expenses of the accountant on condition 
that the government standard of book-keeping be adopted and that the 
balance .sheets be published The number of State-subsidised circuits 
for the financial year 1918-19 was about 30 and included 1094 farms with 
a total of 44 000 hectares , in 1919 the figures were much higher 

II. — The Office op Agricuettjrai Book-keeping — It was 
stated above that it is the rule to publish the results of the accounts 
of local societies A general elaboiation of the results of of all the societies 
has not, so far, been prepared, but attempts are being made for each district. 
The difficulty of elaborating as one whole all the available mateiial for 
the various parts of the country is partly due to the large number of books, 
there being more than 1000 m 1918, partly to the lack of homogeneity in 
the material itself 

In the spnng of 1914 the Royal Danish Agricultural Society proposed 
the foundation of a special office of agricultural book-keeping aiming 
at procuring all the data for preparing an elementary course on Danish 
farming The more complete development of this proposal was entrusted 
to Mr. O H Barfen, Professor of Rural Economy at the Royal Veterinary 
and Agricultural School 

The principal agricultural societies, after having accepted the pro¬ 
posal in its main lines, constituted in conjunction with the Department of 
Statistics a special committee, which w r as to try and establish a special 
Office of Agricultura lBook-keeping on the lines suggested by Prof, Larsen 

The fundamental idea was that this Office was principally to elaborate 
in a scientific manner, the books of the local societies of agricultural 
book-keeping, that the Office and the societies should collaborate and that 
onlv the best-kept books and those answering the purpose best, should 
be emploved In order to secure homogeneity and reliability, the Office 
holds every year a course or a meeting where local accountants meet to 
discuss the systems on which the books are kept and the rules followed 
for the distribution and allotting of the expenses. 

In accordance with the proposal, the first aim of the Office would be 
to ascertain the . 

(1) Amount of capital invested and manner m which it is allotted 
to the various agricultural enterprises 

(2) Comprehensive budget of gross profits, working expenses, net 
profits and interest on the capital employed 

{3) Book-keeping of the various branches of the industry showing 
cost of production, general and working expenses, expenses for horses, 
implements, etc. 

(4) Household expenses. 

(5) Income of the farmer and revenue yielded by the enterprise 


itself 
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It may be said that the Office started to work on this principle m 
the spring of 1916 , during the first 2 years the work was of a preparatory 
nature and only m the spring of 1918 was the organisation of the scheme 
effected and a satisfactory collaboration secured from the local societies. 
For the year 1919-20 the collaboration comprises a total of 29 societies 
and the number of books that will have to be elaborated will pro¬ 
bably be 350. For the 2 previous years 1916-17 and 1917-18, collaboration 
was extended by 6 and 17 more societies respectively with 75 and 235 
books The first report concerning the year 1916-17 was published in 
the autumn of 1918, and the second, referring to 1917-18, in the autumn 
of 1919. 

The Office is under the supervision of 7 members representing the 
societies and the institutions which took part in its foundation At the 
head of the Office there is Professor Larsen, the daily work is supervised 
by the consulting accountant Ivar Dokk, who is helped by a permanent 
assistant and by one or more temporary officers as circumstances may re¬ 
quire. 

During the first 2 trial years the working expenses of the Office 
were borne by the Royal Danish Agricultural Society, for the financial 
year 1918-19 it received 12000 kronen (1) as State subsidy and 1800 
kronen as the contribution of agricultural societies which are represented 
on the Committee. The State subsidy was raised to 15 000 kronen for 
the financial year 1919-20, while the contribution of the societies will 
depend on the work and whole expenditure 

The local societies of agricultural book-keeping receive besides a free 
supply of account books, a bonus of from 5 to 6 kronen for every book 
containing data that may be useful to the Office. On the contrary the 
concerns that correspond directly with it and get assistance from it for 
their book-keeping, pay a contribution in proportion to their size and to 
the extent of their book-keeping. It varies from 35 ore to 1 krone per 
hectare 


(1) 10 ore = 1 krone, 1 krone ==• is i r /2^• 
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282 - The Cultivation of Duckweed for the Control of Malaria. — Regnault, f., m 

BulletindelaSocietedePathologicexotjque, Vol, XIINo 10,pp. 735-736.Pans,Die 101919. 

When duckweed {Lemma spp.), completely covers the surface of marshes, 
it causes the larvae of mosquitoes to disappear, because these, bang 
unable to come to the surface and breathe, die of asphyxiation. Profe¬ 
ssor Laveran states in his Traite du paludisme, (second edition, p 654), 
that Centanni and Orta suggested the use of duckweed for the destru¬ 
ction of these larvae, “it is possible that this means might be useful 
in some particular cases ”. 

In 1917, the author was at Ajaccio, Corsica, and noticed in the neigh- 
bourood of that town that some few boggy marshes were covered 
with duckweed and, consequently, free from mosquito larvae, while 
a great number of other marshes contained clear water had no duckweed 
and were alive with larvae among which could be recognised those of 
Anopheles. The author put duckweed in some of these marshes, but they 
died; on recollecting that these will grow m water charged with organic 
matter, he threw in some horse and cow dung after which he sowed duck¬ 
weed lentils These multiplied and grew thicker and the mosquito larvae 
disappeared. When the organic matter was used up the duckweed died. 
The author was able to repeat the experiments several times with the 
same result in every case. 

It should be easy to grow duckweed In the struggle against malaria 
it would be advantageous to employ it on extensive marshes where 
paraffin would be costly. 

The disappearance of duckweed is one of the causes of the appearance 
of malaria in the countries ravaged by the war. Men and cattle have 
died there, the shepherd takes the place of the agriculturist, the land is 
grazed extensively where formerly it was intensively farmed. The water, 
when the organic matter is used up, becomes dear again and suitable as 

[Abstract No sm] 
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breeding places for anopheles Furthermore, the obstruction of drains 
and irrigation canals, the destruction of trees and cultivated fields favour 
the stagnation of water 

283 - Precautions to be taken in Case of Bite by the “Lucacha” (Latrodectus 
mactans\ a Small Poisonous Spider of Peru and Various Other Countries. — 

See No 334 of this Remew 

284 - The Effect of Milling on the Digestibility of Graham Flour. — eanowortht, c i 
and Dettei, H J (Office of Home Economics, V S Department of Agriculture) m Pio- 
ceedtn°s of the National Academv of Sciences,V ol. V, No n,pp fi 1 - 5*7 Washington, 
Nov , 1919 

In the United States, the bulk of the wheat used for flour is made 
into flour which contains 72 % of the wheat kernel, called “ patent floui ” , 
part is made into flour containing 85 %, called “ entire flour " or “ whole¬ 
wheat flour ”, part is also made into flour which contains 100 % oi the 
wheat kernel, known as “ Graham flour ” The flour containing 72 % has 
a much higher digestibility then that of the flour containing fiom 85 % 
to xoo 0/ Oj as the coefficients of digestibility in Table I show — 


Tabi,b I — Coefficients of digestibility of flours of various percentages 



! 

Tests by other authors 

Tests h\ 

the authors 


Number 1 

Coefficients ! 

Numfoei i 

Coefficients 


of 1 

of 

of t 

ot 


tests 

1 1 

digestibility J 

tests ! 

digestibility 

Flour containing 72 0/ Q . — 

1 

31 1 


« 

1 

Protein . . 

- | 

88 1 

89.5 

Carbohydrate . .... 

1 

95 7 


99 9 

Flour containing 85%. — 

1 


16 \ 


Protein .... . . 

. 1 . 

81 9 

| 

87.I 

Carbohydrate . ... 

* • l 

940 


98 3 

Flour containing . — 

! *4 


33 


Protein .... 

1 

1 

769 


1 84 Z 

Carbohydrate 

1 

90.1 

i - 

94 4 


The method of milling affects 1 he size of the particles and the extent 
to which the walls of the aleuxoi 2 cells are broken or weakened (while 
kneading, the walls of these celk are broken at the weak places) The 
authors investigated the effect of the various methods of milling on the di¬ 
gestibility of Graham flour A Minnesota spring wheat was milled in 5 
different ways; the flour was made into bread (with small quantities of 
lard, molasses, salt, ginger and baking powder), and the resulting bread 
was eaten by men with fruit (oranges), butter, sugar, coffee or tea, in food 
tests. For determining the results the usual analytical methods were 
employed. The results of the digestion tests are set forth in Table II, 
in which the flours obtained by the various methods of nulling are classed 
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in increasing degrees of fineness They show that the digestibility of 
the protein increases with the degree of fineness, as might be expected, tor 
it has been shown ( U S Dept Agru Bull 751, 1919} that the protein of 
bran is digested to the extent of 44 % m the case oi fine bran, and 28 ° () 
m the case of coarse bran, on the other hand, the digestibility of the 
carbohydrates varied slightly In Table II, the estimated digestibility of 
the protein and the carbohydrate represent the digestibility of these con 
stituents m the flour alone, after allowance has been made for the undi¬ 
gested residues of the other foods m the ration 


Table II — Finene <?<• and a eragc digestibility of Graham flour 
milled by different method 


Methods of millings 


Laboratory roUer mill 
Commercial roller mill 
Steel-burr mill 
Attrition mill 
Stone-burr mill 


Digestibility of the flour 


Per¬ 
centage 
i of 
hour 
pabsing 
through 
100 
sieve 


Digestibility of the entire ration 


Protein 


Fat 


r 1 

Carbo- I 
hydrate 


Ash 


Esti¬ 

mated 

digesti¬ 

bility 

of 

protein 


Esti¬ 

mated 

digesti¬ 

bility 

of 

carbo 

hydrate 



1 

1 

- 


1 1 

, ! 


8 2% 

72 l°o 

94 4°o 

960% 

70 I °0 

1 70 7°ci 1 

95 3 l, « 

22.8 

72.I 

956 

95*4 

67.6 

1 70-4 

93 8 

32-4 

79 2 

95 0 

96 1 

738 

f 78.5 

95 3 

36 6 

, 75 5 

92.9 

96 1 

69 7 

, 74-5 j 

195 4 

39 2 

79*2 

965 

966 

1 

784 

j 782 

j 96 8 


2S5 - Comparison of the Feeding Values of Different Bread-Making Flours. — Femiie 
d'Informations du Mzmstdre de P Agriculture, Year XXV,No 4,p 6. Pans, Jan 27*10.so. 

At the meeting of the Academic de medenae of Paris held on 
December 1919, the results of the researches made by Messrs. Ac hard 
and Gaillard were communicated, bearing on the effect of feeding ani¬ 
mals on different bread making cereals on their development, viz, 
wheat, maize, rye, barley, nee when added to the normal ration consi¬ 
sting of cabbages and carrots The addition of bread flour has given 
various results as regard to the increase of weight and the health of the 
subjects. 

These results could not be directly and principally attributed to the 
nature of the flour employed The mam conclusion that is drawn from 
these studies is that there seems to be no difference of any importance, as 
far as general nutrition is concerned, between the various types of flour 
These results could not be extended to the case of man without reservation, 
all the more so, because in the feeding of human beings these flours are 
consumed cooked as bread, not uncooked as in the experiments referred 
to above 
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28a - Direct Replacement of Glycerol in Fats by Higher Polyhydric Alcohols* — 

I Lap worth , A and Pearson, L in The Biochemical Journal^ Vol XIII, No 
pp. 296-300 — II Halliburton, \V D , Drummond J. C , and 0 annan, R. K., Ibid, 
pp. 301-305 Cambridge, Nov, 1919 

I. Interaction oe olein and stearin with mannitol — In the 
extraction of glycerin from fats by ordinary methods the by-products 
have a very limited application as food-stuffs To obtain a wider applica¬ 
tion, it has been suggested, among other processes, that the fatty acids 
should be converted into their esters (ethyl and others). The author pro¬ 
posed to investigate the results of esterifying with polyhydric alcohols 
similar m type to glycerol, on the other hand, Professor Robinson is at 
present investigating the esterifying with sugars and their simple deri¬ 
vatives. As alcohol, the authors selected for their experiments mannitol ; 
as fats, olive oil and stearin. They note the following facts * — By distil¬ 
lation of olein ox stearin with mannitol, under reduced pressure, m presence 
of a little sodium ethoxide (which acts as catalyst), nearly all the glycerol 
present m the original fatty compound is expelled The maximum yield 
of glycerol is obtained when the proportion of fat to mannitol corresponds 
to 2 molecules of the former to 3 of the latter. In both cases the other 
principal products of the reaction are water, a little alcohol and a substance 
which, m many respects, is similar to the original fat When fat and 
mannitol are used in the above mentioned proportions, or when there is an 
excess of mannitol, the composition of the product corresponds with that of 
a mixture of di-oleates (or di-stearates) of mannitan and isomannide. 

II. — The value, as a rood, or synthetic mannitol olive oil- — 
This product, of a light greenish brown colour, has an odour reminiscent 
of olive oil and has, compared with good commercial olive oil the follow¬ 
ing constants.— 


Constants 


Synthetic manmtol 
olive oil 


Olive oil 
(natural) 


Free fatty adds, calculated as oleic acid 
Saponification value . ... 

Iodine value . 


4.0 % 

*59 
82 4 


2.7 % 

193 

847 


The prolonged, feeding tests, were made with rats placed on mixed 
diet. Utilisation, of 97 8 % for the butter + olive oil mixture ; 96.6 % 
for olive oil; 95.8 % for synthetic mannitol olive oil was noted. The lat¬ 
ter is therefore practically utilised in the same proportion as natural olive 
oil. Furthermore, its use is by no means injurious to health and in no 
way hinders growth. 

287 - Bacteriology of Egg Bowders. — Feutlle ^Informations du Mimsiire de VAgncvl- 
jure , Vol XXV. No. 4, p. 6. Pans, Jan. 27, 1920. 

_ At the meeting held on January 6,1920 by the Academy of Medicine, 
Paris, the results of the investigations by Dr. A. SaTory and D., U- P t,a - 
MBWf cm the microbic flora of dried egg powders as sold in commerce, 
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were published This flora is important. It is usually aerobic, and 
includes micrococa which do not liquefy, and others which liquify in 
gelatines as well as members oi the Bacillus coh group, etc These powders 
are contaminated 

The various brands on the market are not sterilised. In the prepa¬ 
ration of creams and many dishes, these powders are not raised to a su¬ 
fficient temperature for sterilisation. 

CROPS AND CULTIVATION 

2S8 - Weather Forecasing at the Station of Agricultural Meteorology, Montpellier. 

— See No. 369 of this Review 


289 - Agricultural Meteorological Investigations in Scotland.—B edford, 

mthe Journal of the Scottish Meteorological Society, Vol XVip, 3rd Senes No 36, pp 76-83 
Edinburgh, 1919 

Having noted the predominant action of the weather in connection with 
the annual oscillations of the yield, Ihe author gives the results of investi¬ 
gations and experiments with a view to discovering the effect of adverse 
weather by means of appropriate cultural methods tending specially to 
modify the hygroscopic and thermal nature of the soil, 

Temvekatoue. - - In Scotland, towards mid-February, the soil tem¬ 
perature, is reduced almost to o°. to a considerable depth, The incieasing 
rise in temperature, helped by the warm spring showers and by sun¬ 
shine, but hindered by nocturnal radiation and by frequent returns of 
cold, is rather slow. It is only towards the end of March and the be¬ 
ginning of April, that a temperature suited to growth and vegetation and 
to bacterial activity in the soil is reached (5.6 0 C) 


1919 

Season 


March 10-19 . . , 
March 30-29 . . , 
March 30-April 8 
April 9*18 „ , . 
April 19-28 . , 

Apnl 29-May $ 

May 9-r8, , . , 


Temperature 
at surface soil 

Maximum, j Mimmum, 


Temperature at iyd depth. 
Maximum 


Minimum. 


I.O7 0 

—1 39° 

J 39 ° 

2,50° 

—I n° 

1 67° 

io^i° 

472° 

6.56° 

1444° 

389° 

7 78 ° 

16 67° 

3 06° 

IX TI° 

12,50° 

7.00° 

10,00° 

20.89° 

8. =53° 

13 &/* 


1 oo* 

5 °°° 

55 °° 
5 50 ° 
6.000 
889* 


Any cultural method tending to increase the thermal reserves above 5.46° 
wonld have a favourable influence on plant development and renewed 
growth. 

By simply using a covering stretched over a plot cultivated with po¬ 
tatoes, the author obtained, at certain hours in the day, temperatures 
superior to the minimum temperature necessary for growth, while under 
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the open sky, as a result of the suns’ rays, the temperature remained 
always below 5 56° C In the case of a piotected seed-bed, the seedling 
stage and the succeeding phases of development are considerably advanced, 
and the crop of tubers can be obtained three weeks ora month earlier 
than usual 

Besides methods employed to hindei the ellecl of the sun’s rays, it 
is possible to employ others tending to increase the thermal eapaeit> oi 
the soil, notably, rolling (according to King the diifciencv between 
the same types of soil whether rolled or not, is at 0 depth ol 75 cm, 
about 17° C), manuring (increase of I x° C) and good liitunagc 

(increase capable of reaching 2 4 0 C) 

Concerning soil temperature, the April rains are very advantageous 
to agriculture , the damp soil is a better conductor of heat, and the heat 
penetrates the soil more rapid h T , raising the temperature m the layer where 
the roots grow r , and where the seeds await 1 avourable 1 liermal conditions 
to enable them to germinate 

Surface tillage, done with a view to stopping the watei from flowing oh, 
and causing instead direct absorption, has also an advantageous influence 
on cultivated plants 

Moisture - - The dryness at the end of the spring and in the summer, 
accompanied sometimes by dry southwesterly winds, may frequently 
cause considerable damage From that time, there is an obvious expediency 
in encouraging moisture absorption in the first half of the spring in order 
to be able to cope successfully with the dry period which may follow. 

In 19x6, a clay-loam meadow was cleared m order to plant potatoes 
as soon as possible after ploughing and manuring. Tbe rainfall was normal, 
but there were strong and continuous southwesterly winds which dried 
up the ground very quickly The yield w r as only 12 500 kg. per hectare, 
with an a\ erage of 16 300 kg. for the entire district 

The production of a metric ton of potatoes necessitates about 
87 5 mm of ram, but in the example selected, the plants used only -(37*5 
mm of rain, whilst the rainfall in the corresponding period, was 450 mm. 
more than all the moisture previously stored 111 the ground. 

The following year plans were made to remedy these disadvantages. 

Directly after the harvest in 191b, the ground was dug to 45 cm. 
depth, then left as fallow land during the whole winter, in a fit condition 
to absorb the rain easily. As a result, the following spring the moisture 
was 10 % superior in quantity on this plot compared with neighbouring 
territory. Manure was applied and spring operations on the land were 
carried out so as to maintain, soon after planting out, a well tilled layer 
of surface soil, in such a way that the stored-up water would not be 
drawn to the surface by capillarity, followed by loss by evaporation 

In 19x7, as in the preceding year, there were unfortunately strong south¬ 
westerly winds, and, during the growing period, the total precipitation 
was only 375 mm. lower than that of 19x6. Nevertheless, the yield was 
27 600 kg per hectare (average of 22 600 for the district) coresponding to 962 
mm. precipitation. Thanks to the cultural work carried out, the rains and 
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reserve moisture m the soil weie used to their maximum capacity and the 
effect can be considered due to a depth ol water of 5S7 mm , the difference 
between the rainfall during the vegetation period, and the absolute quan¬ 
tity corresponding to the total crop 

290 - Investigations on the Cooling of the Soil During the Night, with Reference to 
Spring Frosts, m Scotland. — Franklin, T BEDroKD m Proceedings of the Row* 
Society of Edinburgh, Vol XXXIX, Part. II, pp r20-116, figs 3, JSdmbittgh, Oct 
In studying the cooling of the* soil during the night, the laws which 
govern this phenomenon and the consequences that it may have for cul¬ 
tivation, the basis almost always used is the temperature taken immediately 
above the grass which generally covers the ground, without taking into 
consideration the differences, sometimes very considerable, between these 
temperatures and those at the suiface of the soil itself 
. The author gives the results of a series of investigations which he carried 

out 111 Scotland with the object of thoroughly studying the phenomenon 
of the cooling of absolutely bare soil or soil more or les^ protected by 
vegetable growth The cooling of the soil during fine nights is due to 
radiation, and the effects of radiation are at first counterbalanced by the 
conductivity of the earth which conducts heat from the deeper layers 
to the surface and then, when the surface commences to freeze, the latent 
heat of freezing water is liberated and must be eliminated by radiation 
before further cooling is possible It is only when these two factors have 
been counteracted that radiation can directly lower the temperature of 
che soil The temperature at the surface of the soil depends therefore on 
— (1) The relative humidity of the air ; (2) the dryness of the surface 
layers; (3) the temperature of the layers immediately below. 

The result of the observations made, confirms the correctness of the 
considerations set forth above Particularly the rate of radiation of the 
soil (on calm clear nights when 5th magnitude stars are visible to the 
naked eye) is a function of the relative humidity The othei causes (con¬ 
densation, evaporation, etc.) have very little effect on the temperature 
of the soil. 

The tempeiaturc at the surface tends to fall rapidly" below the tempera- 
tuie at a depth of 4 inches up to the point where conduction from tins 
depth balances radiation. When this balance has been effected, the tem¬ 
perature at the surface should fall at the same rate and in the same manner 
as at a depth of 4 inches, and if the temperature of the subsoil is high there 
is little probability of frost. 

The difference in temperature between the surface and the layer 
ot 4 inches which establishes the balance between conduction and radiation 
is probably xo° P during the winter (when the ground is always moist and 
of uniform maximum conductivity), but may be as much as 20° F after 
a dry period in spring or at the beginning of summer. 

According to these data it appears possible to predict frosts by exa 
mining observations of the humidity and temperature of the soil taken 
at noon. Actually four separate values have to be predicted:— 

(x) The average relative humidity during the night, 
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(2) The temperature at a given depth (for example 4 inches) 
at the time when the temperature at the surface ot the soil reaches its 
minimum 

(3) The conductivity of the layer between the given depth and the 

surface 

(4) The difference between the surface soil minimum and the mi¬ 
nimum in the air immediately above 

The author believes that, taking these phenomena into account 
and by using sets of electrical resistance thermometers, it will be possible 
m the near future, to predict with great accuracy the minimum night 
temperatures. 

When the soil is covered with a poor heat-conducting material — 
radiation is considerably reduced To determine the specific effect of 
various covering materials the author has made a series of observations 
of minimum temperatures under 6 different conditions: — 

(1) Bare compact soil (control'. 

(2) Soil covered with a layer of y 2 inch of loose raked soil 

(3) Soil covered with a layer of x / 2 inch of ashes 

(4) Soil covered with a layer of V 2 inch of manure 

(5) Soil covered with a layer of y> inch of dead leaves. 

(6) Soil covered naturally with grass and moss 

The maximum thermal efficiency of these substances was on the 
average — 3 0 F. for, loose raked soil, 6° F. for ashes; 6.5 F. for manure; 
7 0 F. for dead leaves ; xo° F. for natural grass and moss 

On the slopes of ditches, near hedges, in the woods, the roots ot many 
herbaceous plants, protected by a surface layer of dry leaves, are very 
rarely injured by frost If in such cases, a warm rain, say in December, 
raises the temperature of the soil to the extent required for growth, these 
plants may grow and even flower m the middle of a rigorous winter. For 
example the author has noticed a primrose which, owing to a period of mild 
weather in December, 1918, had grown through the mossy turf “which pro¬ 
tected it and managed to flower on February 10,1919 At that time the leaves 
and flowers were exposed to an air temperature of 15° F., while in the 
soil at the level of its roots the temperature was 33° F. or l8° F. higher 

Therefore, so far as the lateness or earlmess of spring wild flowers 
are concerned, it appears that predominance should be attributed to the 
temperature of the soil, while the temperature of the air has, from the same 
point of view, much less influence. 

291 — Considerations on the Rainfall in Indo-China and their Consequences from the 

Standpoint of Cinchona Cultivation In that Colony. — See jsto 331 of this Remew. 

t 

292 - Unseen Condensation of Water Vapour due to Trees. —Dkscombbs, f., Comptes 

rendus hebdomadatres des Stances de VAcadeime des Sciences, Vol 169, Wo 33, 

PP 1x06-1108 Paris, Dec, 1919. 

When the " Association Centrale pour TAmenagement des Montagues ** 
founded by the author at Bordeaux m 1904, took steps to carry on 
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re-forest at 10 a with the object of increasing the resources of “ white coal 
the author drew attention to the hydrologic action of forests, and stated 
that trees cause abundant precipitations without any fall of rain An 
enquiry into thi 1 - statement elicited much interesting information In 
California, where there is no rainfall from the beginning of June to the 
end of September, trees are all the time very damp, the surrounding 
prairies are green instead of being bare ground (Sir Gardner Reed) 
Lake Leman is fed by the canton of Yaud and by the Haute Savoie 
with a proportion of forests of 25 and 28 per cent, respectively, and 
delivers a quantity of water superior to that due to ram and snow (Porel) 
The same occurs on the Haute-Marne-where 31 % of the country is forest 
(Moissonnet) 

On Table Mountain, Cape of Good Hope, 1163 metres high Dr M iRr.OTH 
placed two ram gauges , on the top of one he put an armful of brushwood 
and twigs and, at the end of the experiment which lasted 56 days, he 
collected 2270 mm of water in this and only 126 mm. in the control 
gauge 

Dr. Georges V. Perez states that abundant unseen condensation 
occurs in the Canary Islands where the “ tils ” [O/eodaphnc foetens) supply 
Mont-Verde with moisture and where the " garoe ", the holy tree of Iron 
Island collects enough water to supply the population of the island, which 
has no springs. 

The above-named Association Cenlrale conducted certain experiments 
at various stations with a cylinder 30 m. high, lined with thick wool¬ 
len cloth, and with an external surface equal to some 4 times horizontal 
projection The following result is worthy of note • — The quantity of 
dew collected in 1919 by Courty at the Bordeaux-Floirac observatory 
was about 4 times larger than the mean recorded by Houdaille at 
Montpellier with the ordinary dewmeter. 

The author calculated on the strength of numerous data the total 
amount of atmospheric precipitations plus that which is due to condensation 
on ground covered with vegetation, and situated in a mountainous zone 
of the Pyrenees where the precipitations average 40 inches per year and 
where 40 % of the soil is covered with vegetation. Taking this as the 
annual mean we have for the various cases; 1.16m., "on ground com¬ 
pletely treeless; 1.51m.,” onground where 5 % of the area is timbered 
and 5 % is scrub; 2.97m." on country with 30 % of forest and 
1.62 m ,” on ground covered with scrub to the extent of 50 %. 

Reforestation reqvures time and its hydrologic effects are not imme¬ 
diate ; the experience gained by the Association Centrale on the Pyrenees 
and Alps go to show that it suffices to keep away sheep and goats 
for 5 years from those mountains at the cost of 5 francs per hectare 
to enhance the growth of many trees and scrub without entailing any 
hardship on the inhabitants and their flocks. Reforestation plays therefore 
an impor-tant part, in encouraging the gradual increase in ” white 
coal ” supplies. 

C**»] 
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293 - Hard Pan in the Apulian foils and its Origin. Researches on Soil Chemistry 
in the Bari District (1). — Be Dominicis, A , from the Annali della R Scitola Sibe¬ 
rian di Agncoltura At Porttcz t Vol XV, pp 39,1 map Portici, 1919, 

The work was carried out m the laboratory of Agnoultural Chemistry 
of the Royal School of Agriculture at Portici, near Naples It includes 
an investigation bearing on the phy*sico-chemieal composition of the soil, 
on the chemical nature of its ingredients, on the chemical composition 
of the well waters and of the materials forming various lave is of the 
*oil selected for the research and of those of the subsoil, on the amount 
of water absorbed by the constituents of the various layers of the soil 
m an environment saturated with moisture, on the percentage of water 
absorbed by the same after 24 hours’ immersion (fiom 10 28 to 20 60 %) 
on the loss of water through evaporation aftei immersion (from q 90 
to 2367 after 36 hours), on the speed and pei cent age of water rising 
through capillars" action, on the physico-chemical composition of the hard 
pan (average of 2 s* mple- sandy matter 9 16, colloidal matter 2 87, calcium 
carbonate 87 17, organic and volatile matters 20, soluble sub stances,57). 

The lesulis of the investigation enable the authoi to conclude * — When 
It is undertaken to change the local agriculture or to intensify farming in 
that part of the country the most essential factor is that connected with 
the removal of hard pan, “ crosta pugliese This very hard layer of cal¬ 
careous crust runs uninterruptedly bei ween surface soil and subsoil, it pre¬ 
vents the roots from penetrating and also inteiferes with that free play of 
the water rising or descending, which is very providential to \ (getation 
This telluric phenomenon reduces to a large extent the natural fertility 
of that soil which is washed off the higher ground and the hillsides denu¬ 
ded of timber and accumulates on the plains These conditions arc more 
uncommon in the country round Bari, where the pan firmly adheres to 
the rocky tufa. In other parts of Apulit, on the contraiy, us m the 
Tavoliere and about Barletta the subsoil is friable 

The rocky mass constituting the subsoil in the Ban territory pos 
sesses a high degree of permeability, owing to its nature of calcareous tufa 
of pliocene origin. Its hydrie capacity, howevei, is limited, hut is sufficient 
for trees Nevertheless, lain waters do not penetrate as far down as the 
water circulating m the soil, which otherwise would have to rise through 
capillary action This is principally due to the rainwater, which is not 
retained through the absorbing power of the soil and cannot penetrate 
the crust * consequently it runs off along the layer fomxed by the crust 
itself and gets lost through the cracks and fissures In doing so it carries 
off earthy material thus causing a decrease of the depth of the arable soil. 
The capillary system i also very active in these rocks, this is why the re¬ 
moval of the crust is considered dangerous by the local agriculturists who, 
on the contrary, look upon it as the agent preventing the loss of the water 
reserves below it 

The pan rests on the top of rocky layers and is always next to the 
arable soil; its origin, therefore, is not connected with the farthest limit 

(1} See R. May 1919, no. 560; R. July-Sept. 19x9, No. 822; No 304 of tins Rmm. (M.) 

im 
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of penetration oi llie descending wtitei. nor with, the re-deposition 
thiough evaporation oi the calcium carbonate dissolved m the rising water. 
Where it is duo to the latter circumstance its position not onVv should be close 
to the surface, but oulcioppmg altogether , its position on the contrary 
is indicalcd by the layer where the capillary water meets the solution 
running through the* soil In lad, the ingredients of both waters being 
found m the pan, its formation is consequently due to the reactions 
taking place when the two wateis mix. The constituents of the ciust are 
the colloidal substances found as liydrosols in the circulating water and the 
calcium carbonate which is dissolved m the' capillary water the nature of 
the reaction is that o{ the coagulations which take place through the 
action of the electrolytes upon llie hvdrosols The proof is that no ciust 
is to be Jound undei the reel eaith {terra >o sv/) because being of lateritic 
nature, it is poor m liydrosols The a ntent and proportion of limestone 
m the crusl aie essentially due to the absorbtive powers of the coagulating 
agent for calcium carbonate. This is taken m the mesh of the coagulat¬ 
ing agent, it gradually replaces the water, and icduces the reversibi¬ 
lity and swelling of the hydrogels The wdiole mass thus takes shape, 
becomes compact, haul and impermeable The crust is not altogether 
impermeable, but the capillarity is nil, this is due to the nature and proper 
ties of a thm coating on the surface of the ciust The formation of this 
limestone pan is of historic origin because its formation implies absolute 
immobility as legate)s environment . such conditions could only pre¬ 
vail where no agriculture existed These coincide with the' 2000 years 
during which, dating back to the Roman republic, the country was 
only pastoial 

The problem concerning the possibility and dcsn ability of removing 
the pan aha includes methods the application of which, would lead to a 
change of climate and soil, these are , it ligation, nature of the subsoil, dry 
famung, use oJ explosives, arboriculture, reforestation, etc 

294 - On Sdil Absorption* - Ramann, K and Spkngci,, A (Mitteilung dei bodenkuntl- 
liche Ab trilling tier IConigt Bayorischen Porsthchen Versuchsanstalt), in Die landwwt- 
whaltltchen Vbl, tXCH, Rut *-4, pp r z 7-1 \ 6 , <> platen Berlin, 1918. 

In order to *ludv soil absorption, the authors carried out some experi¬ 
ments concerning the exchange of bases through the action of dibasic so¬ 
lutions, taking pormutit (x) os the starting point. 

When treating this silicate with neutral double solutions of potassium 
ammonium, calcium, and sodium salts, the displacement of "bases which oc¬ 
curs has all the character of a chemical action and not that of physical ab¬ 
sorption. The exchange of bases takes place according to the laws of chemical 
equivalence and, in the case of potassium and ammonium, according to the 
law of mass action ; in fact, for the two lattei elements the curves represent- 

(t) Artificial sodium zeolite, that is, hydrated silico alumitiate of sodium found by G-ans : 
this compound is notable for its absorbtive power for potassium, calcium, magnesium, man¬ 
ganese, iron, due to the exchange taking place beifween these bases and the sddtum of the si¬ 
licate itself, the sodium passing into solution* {BdJ) 


293-294] 



PERMANENT 
IMPROVEMENT 
DRAINAGE AND 
IRRIGATION 


294 


PERMANENT IMPROVEMENTS, DRAINAGE AND IRRIGATION 


ing the ratio between the ions m solution and the ratio between the bases 
incorporated in the silicate, practically coincide. On the contrary, with 
the solutions contaning sodium and calcium, the exchange of bases iollows 
as a rule the ratio of the 10ns of ttje solution, but the predominance of this 
or that salt causes divergences depending on an unknown factor. 

Potassium and ammonium substitute one another and completely re¬ 
place the sodium and calcium of the silicate, but the substitution of potassium 
and a mm onium in the silicate by sodium and calcium is incomplete The 
ratios between the bases m solution and those in the silicate are vanous 
and thes bases, which are present m the solution m very small proportion, may 
be found combined in the silicate m large proportion. Taking* a wider range, 
it may be said that absolute concentrations of salts m solution have no 
marked influence on the composition of the silicate and this applies also to 
solutions of bivalent calcium with monovalent elements Mutatis mutandis 
the same final equilibrium observed m the case of perniutit, very much 
akin to the soil silicates, exists in the soil i+self; m fact if we take soils 
m equal conditions, the ratio between the bases is constant, although in 
the soil solution the concentration may vary 

2 95 - Electricity and Soil Improvement in Italy, — 1 Elettrocuitura, m Vlmpresa Elet- 
tnca, Year XXI, No 11-12, pp 451-452 Rome, 1919 —II. Royal Decree-Daw No 1995 
of October 2, 1919 containing provisions m favoui of the production and utilisation 
of electrical energy Ibid , pp 475-477 — HI. Committee for Electroculture Ibid., 
PP 310-511 

I — There is much to be done in Italy to raise all the territory of 
the country- up to the same level of production Northern Italy has be¬ 
come what it is, because the waters have been regulated and harnessed, 
because the soil has been generously manured, and also through the large 
use of agricultural implements The agricultural and industrial problems 
of Southern Italy, on the contrary, will be solved through artificial lakes, 
forestation and through the improvement of the land, * It was once con¬ 
sidered impossible to create there any great water reservoirs and that in 
that part of Italy it would never be possible to pioduce, carry and distri¬ 
bute electrical energy on a large scale. Electrical enterprises have al¬ 
ready proved that by closely studying ? problem the impossible may 
become possible, and, within a few years, if there be no untoward events 
in the Italian electrical industry. Southern Italy will have hundreds of 
thousands of h. p. available, and it will be possible largely to provide for 
irrigation. There are plans for the improvement of unhealthy country which 
have been waiting for decades and which can be read in the fine volumes of 
parliamentary proceedings. As they were then studied, they could nevei 
be carried out now, as such studies were founded on ideas now obsolete. 
Eor the solution of such problems new ideas, new people and modern means 
are required. Electricity is bound to succeed there, because of the con¬ 
nection existing between the regulation of the water-courses and the crea¬ 
tion of reservoirs and irrigation, also because of the use of electric-pumps 
in all irrigations and works for the drainage of unhealthy country 
II. — The Italian Government signified their intention to make elec- 
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tiical energy available in agricultural districts for the increase of pro¬ 
duction, and have passed a decree winch contains the following provisions 
relating to Agriculture * — 

Art i p — Subsidies me granted lot 15 years equal to those granted 
to all existing hydraulic syndicates !»m irugation and land improvement 
which take cunents over 2000 \ olts in their own cables from gener¬ 

ating stations lor use m agriculture or land improvement A contribution 
amounting to 40 % of the cost for the erection ot complete sub-stations is 
also paid by the Government (Decree of the Lieutenant Governor of 
February 0, rotc>, 1 STo 185). 

Art 14 - - A bonus of 0.3 lira per Kilowatt is given to the same 
beneneiicianes referred to 111 Ait 13 who utilise electucal energy for 
the work ot cultivation of arable land. This bonus will be granted, annu¬ 
ally for a peiiod not exceeding xo years and not after 1940 

Art 15. -- Those who undertake irrigation with watei raised by 
eleetuc power will be eligible for bonuses assigned by this decree or can de¬ 
cide to share in the awards fixed by preceding orders. (Law of Feb. 28, 1886, 
No, 37 34 , Law of Jan xo. 1915, No 107, Lieut. Gov. Decree of May 15, 
19x9, No, 820) 

Art. 18. — Hydraulic or improvement consortia, and consortia of 
farmers alone or associated, can take up concessions for the construction 
of central electric stations, keeping the relative accounts separate. . 

Art 20. — The “ Cassa deposit! e prestiti ” will set apart a fund for 
the encouragement of mechanical and electrical applications to agriculture, 

III. — The Society among all proprietors of electrical enterprises in 
the kingdom have appointed a board for the study of electro-cultivatiOn. 
The board have already initiated their work on the following programme :—* 
ii) Irrigation improvements b\ means of electric pumps ; b) agricultural 
improvements as a consequence of the former, carried out with all modern 
machinery worked by electricity ; c) irrigation, whethei by pumping water 
from the subsoil, or bv lifting water to be canalised and distributed for 
irrigation purposes ; all this in connection with the problem for the sys¬ 
tematisation of mountain basins, lakes and artificial reservoirs ; d) motor 
ploughing ; c) various applications of, electric motors to different farm 
Operations, f 

. Of all these problems it is certain that that which concerns the regula¬ 
tion of water is the most important, because with it is connected the freeing 
of marshy country from malaria. This question should be considered in rela 
tion to the small areas, for with electric pumps, it will be always and 
anywhere possible at a very small cost to give the waters an outlet, what¬ 
ever might be the elevation of drains, sewers, etc compared to that of the 
largest water-courses, lakes or of the sea. The problem of irrigation is 
all important, because it would bring about increased production of grain 
and fodder now so scarce. 

Societies for electrical enterprises in Italy have ever taken fresh initia¬ 
tive and in the new work before them, they may be able to do a great 
<deal, specially if associated with the farmers. 
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The work of the board should be — to collect all data regarding 
the various Italian legions , to give directions for the execution of works, 
and for the supply of electrical energy , to regulate the supply according lo 
the energy available, to study the best machines, to undertake practical 
experiments even with the assistance of foreign specialists and publish 
the results; to make suggestions to the Government on matters of legis¬ 
lation, to organise exhibitions of agricultural machinery woikecl by elec¬ 
tricity , to help and in every way smooth the path and encourage the ini¬ 
tiative of the individual and above all efee to carry on active propaganda. 

296 - Means whereby Soil Erosion May be Prevented in Old Plantations.-™- See No ^8 
of this Review. 

297 - New Guano Deposits in the Island of Sardinia.— de dominicis, a , from the An- 
nah della R Scuola Superiore <U Agncoltura tnPoriici, Vol XV, pp is Portici, 1919. 

Dr. Altar \ discovered 6 caves containing important deposits of bat 
guano in the districts of Dorgoli, Oliena and Orosei. The author states 
that the chemical nature of this guano participates of the two tjpes, 
the nitrogenous, and the phosphatic guano, and that though it contains 
much foreign matter it is a rich manure that can be readily utilised The 
following are analytical results (x7 samples) showing maximum and mini¬ 
mum percentages — Water and volatile substances at ioo° C: 6.20 to 25.38 ; 
organic mattei 5.55 to 46.27, mineral substances 30.23 to 75.87, total 
nitrogen 44 to 7.14, nitric nitrogen 12 to 3 91; uric nitrogen 17 to 4.45. 
The average percentages are respectively: 15.09, 26.12, 5877, 286, x.27, 
and 1.56%. 

298 - Production of Farmyard Manure in Union of South Africa. — haxl, t. d (Lec¬ 
turer itt Chemistry, Potchefstroom School of Agriculture),m The Agricultural Journal 
of South Africa, pp 9-21, Johannesburg, June 1919 

The available quantities of farmyard manure from the different dasses 
of animals of South Africa are estimated by the author as indicated in 
the following Table:— 


Kind of animal 


t Approximate 
. number 


Manure produced 
per annum 


Value of mauuif 


Cattle. 

6 ooo 000 

46 800 OOO 

Horses. . . ... 

720 000 

4 320 ooo 

Mules ... 

95 000 

2 392 OOO 

Asses * . . . 

340 000 

Sheep * » . 

35 000 000 

26 250 ooo 

Goats *. 

12 000000 

9 ooo ooo 

Pigs. . .i 

1 090 000 | 

I 853 ooo 

Poultry , . . 

10 600 000 

465 ooo 

Ostriches. 

747 000 

Totals , . . 

•C 592 999 

01 080 000 


£ 29 250 000 
4 334 833 


28 328125 
9917300 
x 474 679 
486312 


£ tS 588 448 


[* 95 - 298 ] 
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Sheep furnish the richest mauuie iti fertilising constituents, while 
cattle produce the hugest quantity and the greatest total value. 

The author asseits that farrayaid manmc is the best complete manure 
for increasing the fertility of Houtli African soils He recommends the ad¬ 
dition of bone meal which greatly increases its fertilising value and gives 
a handsome return. 

299 Bansfleial Action of Farmyard Manure in Preventing the In jurious Effects of 
Alkaline Salts in the Soil.— Iapman, £ B and Oerickb, W. F (California Agricultural 
Experiment Station), in Soil Science, Vol VII, No 2, pp 105-120, Bibliography of 
2 works* Baltimore, M X> , 1919 

lixperiments in pots made in a greenhouse with barley m clay soil 
with the object of determining the action of farmyard manuie on soil 
to which had been added in different senes. — 03%, sodium chlonde, 
0.3 % sodium carbonate, o.O % sodium sulphate before sowing the first 
crop and additional quantities at the same late before sowing the second 
crop, four successive crops were giown ; the manure was applied at the 
rate of 20 to 160 tons per acre. 

The results, estimated according to the weight of the crops, show the 
protective action exercised by the manure against the alkaline salts pre¬ 
sent ; the action varied with the quantity of manure applied and with 
the chemical nature of the injurious salt, it also depended on the sum 
internal surface of the soil + infernal surface of the manure applied. 

More positive results were obtained against sodium chloride and so¬ 
dium sulphate ; in general, they have a practical application of considerable 
value. 

300 - The Influence of Fertilisers on the Botanical Composition of Pastures, in the 
United States. — Skinner, J J. (Soil Fertility Investigations, U. S Department of 
Agriculture) and Noll, C. F. (Agronomy Department, Pennsylvania Agricultural Bxpen- 

- ment Station), i» Soil Science, Vol. VII, No. j, pp. 1 hi -175, 4 Jig s pi.. Bibliography of 5 
works. Baltimore, 1919. 

A pasture on loam soil received for 7 consecutive years superphosphate, 
sodium nitrate, and potassium chloride in a double triangle arrangement of 
plots with 66 mixtures of fertilisers plus 6 controls; the total amount of 
fertilisers applied annually was 50 pounds per acre; the plots were 10 feet 
square^and were separated by 2-foot paths ; the grass was cut once a year 
so as^to allow natural seeding. The principal forage plants were: — Poa 
compressa, predominant at the commencement, P. pratensis, Phleum pra- 
tense, with smaller proportions of white clover and red clover. At the end 
of the experiment Poa pratensis had become predominant especially in the 
plots which had received most nitrogen, while Phleum pratense was fa¬ 
voured by potash ; doveor, however, did better in the plots where there 
was least nitrogen applied. 

The soil of the plots receiving well balanced mixture or mixtures con¬ 
taining principally sodium nitrate remained neutral, whilst when no nitro- 
>gen, or only a small amount, was applied it became add; this, however, 
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did not hinder the growth oi clover, although in such cases it is lavouied 
by liming 

To sum up t the predominance of a given species of forage plant in a 
pasture is very probably due to the sun lval of those species which the fer¬ 
tiliser applied suits best, such fertiliser being possibly at the same tune pre¬ 
judicial to other species 

301 - Researches on the Velocity of Solubility of Phosphoric Anhydride in Basic Slag 
and Other Phosphates. —• Maschhaupt, t g (Rijteiandboiiwpioeistaiton te Gioum- 
gen), in VcrsJaqen van Landboutukmidu*e Owlet zockin^en det Rnkshindhoitn'pnn htation, 
No 33, pp. 57-78, figs 5 *£a,gue, i‘>io 

The result of previous researches suggested to the author the eouvem- 
en.ce of determining the velocity of solution of phosphoric anhydride 
preferably through repeated extractions (1) Through an adjustment 
of his own apparatus he could submit to continued extraction the pho¬ 
sphates under study, thus he was able to estimate the rate of solubility 
of phosphoric anhydride m carbon dioxide solution. The powder3- state 
of the material, however, pi evented a constant rate of solubility, but 
although the method is not strictly scientific, a comparison may be made 
between the rates of solubility of the phosphoiic anhydride oi various 
phosphates 

The results of analysis show that the rate of speed at which phosphoric 
anydnde, contained in the following materials, is dissolved in carbonated 
water, decreases in the order m which the materials are here named. — 
Merck’s tricalcic phosphate, bone meal, Algerian phosphate, 3 basic 
slag, 3 basic phosphates and Florida phosphate, another basic slag and 
“ Ceres ,, agricultural phosphate. These results are rather unusual, because 
the Algerian and Florida phosphates, which have a minimum solubility- 
in 2 % citric acid, have a satisfactory rate of solubility in carbonated 
water, compared with other phosphates 

The opinion is held at present that the fertilising power of Algerian 
phosphate is much lower than that of basic slag, while that of Florida 
phosphate is almost ml If, on the contrary', we were to base the fertilising 
power on the rate of solubility of the phosphoric anhydride in carbonated 
water, we should arrive at opposite Conclusions and this points to the fact 
that either the commonly accepted opinion, from certain aspects, is 
wrong, or the criterion of the velocity of solution, at least as far as car¬ 
bonated water is concerned, is not sound. 

The necessity for fresh and accurate manuring experiments is obvious, 
and these according to the author, should be made in sand washed with 
boiling hydrochloric acid in order to eliminate interference from the 
many unknowm factors existing in cultivated soils Such experiments 
apart from determining which would be the best criterion to go by, be 
it the velocity of solubility, or the solubility itself independently of the 
former factor, would also serve to throw fresh light on the soundness, or 

{1} See R. IQ15, No. roio (Ed) 
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otherwise, of Wagndr s method based on the solubility m a 2 citric 
acid solution of phosphoric anhydride contained in phosphatic materials 
compared with that in carbon dioxide solution 

303 - Agricultural Consumption of Sulphate of Ammonia and Nitrate of Soda in 
the United Kingdom. — Sulphate of \mmonia Association, Annual Repot t, 111 Che 
Clunnurl 1 fade Journal, Vo\ DXY1, Xo i* 7<M« PP 37-^ I^ottUon, Tan 10,1020 

According to the Fertilisers Allocation Committee of the Food Pro¬ 
duction Depaitment we have the following data on the development, 
during the wax, in the consumption of nitrogenous mineral fertilisers m 
the United Kingdom 

Agricultural consumption of nitrogenous fertilisers m the United Kingdom 

(in tons) 


Yeai 

1 

Pioduciion 
ol Ammonia 
as Sulphate 

Production 
t ol Sulphate 
ot Ammonia 

Sulphate 

ol Ammonia 

1 Agritultuial 
| Consumption 
ol Sulphate 

Agucultuial 
Consumption 
of Nitrate 

l 

1 

ol \mman id 

I as* such , 

1 

l<Xpoitcd 

j of Ammonia 


of Soda 

I 

IQX3 * 

432 600 

(1) 372 000 

3-24 700 

j (1) 40 OOO 

1 

<*; 

} 80 OOO 

1914 ) 

420 4.00 

(1) 3b} 000 

313900 

(1) 50 OOO 

(* 

1 80 OOO 

X 9 X 5 

42b 300 

(1) 350000 

294 ^OO 

t (1) 64 OOO 

(* 

| j.O OOO 

( 2 ) 1916 . . , 

43*700 

3X2 500 

160 300 

| X44 600 . 

l 1 . 

1 5 OOO 

P) 19 X 7 • -I 

458 (>oo 

283 500 , 

28 500 

| 234 OOO 

(* 

l 5 OOO 

P) 19X8 . . .1 

432 600 

33 1 500 

38 400 

269 OOO 1 

W 

1 XO OOO 


(1) Estimated. — *2/ Year commenciun June 1. 

It should be noted that the agricultuial consumption of sulphate 
of ammonia steadily increased parallel with the decrease in the exports. 

Of the 2O9 000 tons of sulphate of ammonia furnished to agnculture 
from June i, 1918 to May.it, 1919, Kngland and Wales consumed abb 500 
tons, Scotland 67500 tons and Ireland 35 000 tons (x) 

303 - Importance of the Sulphur Deposits ofTacna, Chile. Commerce No ss-j, 

PP <M7 % 9S8. Washington, 1>. C M t<n*) 

Sulphur comprise- about 71.2 per cent, ol the total value of ihc 
mineral production of the Province ot Tacna lor 1916 and is in fact the 
most valuable single resource of the region. The sulphur mines of Tacna 
are among the most important in the world The deposits are estimated 
at from to 000 000 to 45 000 000 tons of sulphur. 

The exploitation ot these vast beds has been greatly hindered by lack 
of capital and proper transportation facilities. The use of sulphui in 
the paper manufacturing industry might attract capital from the United 
States and other countries, while the opening ol the Arica-I,a Paz Railway 
has provided the necessary means of transport. 

(1) See International Institute: of Agriculture., Production and Consumption of 
Chemical Fertiliser* In the World, and -Edition Koine, mr-i {Ed.) 
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304 - Factors Influencing Vegetation in Hot Climates. — 1 Rivera, v , Per u Mezzo- 
giorao. Extracted from the Ri>v%sta dt Btolo^ui, Vol I, No 3, pp, 9 Roma, jqiq,—- 
II Id I problemi agrari del mezzogiomo. Memorte della R Stazione di patolo $a vei*e~ 
tale , pp 18 Rome, 1919. 

Soil productiveness in Southern Italy is a question of climate, which 
is particularly hostile, through its inconstancy, to green crops, rather than 
a matter of soil fertility, which sometimes is all that could he desired. 
Generous manuring, which in the northern Italian districts largely increases 
the yield, may cause a decrease in the south in a dry year. The 
application of fertilisers containing nitrogen in a mineral form may in 
certain years aggravate the consequences of drought and of excessive 
heat, etc, by causing the drooping and drying np of the aeual organs 
of the plant (“ wiltof the American agriculturists). 

The practices which have brought wealth to the northern Italian dis¬ 
tricts cannot be generalised in the south, where such unfavourable and 
uncertain conditions prevail, the question is to find out new an 1 suitable 
methods, but the problem is not yet solved and in the majority of cases 
no initiative has yet been taken. 

The green crops generally and cereals in particular are connected with 
the unequal distribution over the surface of the globes of the 2 principal 
factors m plant life, water and light, they, therefore, should find in 
southern Italy conditions favouring their production, but the author 
points out that this belief is destroyed by an analysis of the average 
wheat yield expressed in quintals per hectare in the wheat-growing 
countries of the world The average yield per hectare appreciably 
decreases with a decrease of the latitude and increases with it Against 
the lowest yields in Tunis, where the average of 5 years is 3.4 quintals 
per hectare, there are the 31 7 quintals in Denmark, Italy shows 14 5 in 
the north, gin the centre, 8.5 m the south and 011 the islands* What is 
then the cause of the greater productivity of northern countries ? It seems 
certain that the reason must be found in the existence of certain influences, 
which change gradually from the equator to the pole. 

The factors which favour the photosynthetic activity of the plant's g i ecu 
organs can be summed up as the influence of luminosity, and as this varies 
with the angle of incidence of the sun's rays and the elearnes* of the sky, one 
would be inclined to conclude that photosynthetic activity and production 
would consequently be greater in Southern countries where luminosity 
is more intense This is not so: the author conducted experiments with 
wheat and maize and it seems that, particularly for wheat, greater lumi¬ 
nosity causes a decrease xather than an increase in the yield; the carbohy¬ 
drates stored in the plants seem to depend more on the number of hours of 
sunshine enjoyed by the plant, than on luminous intensity. This luminosity, 
which in southern climates is constantly accompanied by great heat during 
summer, even limits assimilation, which is the source of production. 

Southern countries are not suited for herbaceous crops, and it is neces¬ 
sary to look for more suitable crops and not to persist in growing crops 
that cannot thrive. 

[Mfl 
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The author expresses the hope that the Institute of Genetics created 
to deal specially -with cereals in Italy may not limit its programme 
to grain crops alone, which in Southern Italy have neither a scientific, 
nor an economic basis. Researches should also be initiated and directed 
to find other crops, even more profitable than wheat, which would be 
benefited by the strong sunshine in these countries. 

305 - Folk-lore and Use Made of Ferns.— Prince Roland Bonaparte, (membredel’In- 
stitut). in Lit Nature, Revue des Sciences el da lews applications d rIndustrie, No 2387. 
Paras, Dec ay 19* 9 * 

During the late war fresh interest was evinced in ferns as regards 
the place they might fill in the national and domestic economy. The uses 
that Ptendophytae may be put to are not as manifold as those of the Pha¬ 
nerogams, nevertheless a number of instances of their usefulness are 
recorded Lately Mr. Maaon of Washington published an account of 
the use that ferns are put to in America 

It is known that several tree-ferns of the genera C iboiium, Balantium, 
Dicksoma carry round their butt and at the base of their leaves hollow hairs 
which have the faculty of absorbing liquids ; for this reason they have 
been employed to stop bleeding. These hairs come from various coun¬ 
tries and are known under the general name of CiboUum hairs. 

In the old pharmacopoeias the oldest known of these remedies was 
called the “ Lamb of Scithya It is " the Barometz " or Pengawar-Djambi 
of the Hindoos, which is obtained from Cibohum Barometz J. Smith, quite 
common m India, Java, China and Cochin-China. The most employed of 
late is the Paku-Kidang of Java furnished by the Dicksoma Blumei Moore. 
It is like a ball of tangled hairs ; often the hairs are free, 2 indies long, 
light yellow or very brown. 

According to Bather Cadi dm*; the use of “ barometz " is known in 
Annam. When an Annamite wood-cutter cuts himself with his axe or 
bill-hook he rushes to the bank of the nearest torrent for a plant of 
Ciborium Barometz J. Smith. He takes the beautiful golden yellow, silky 
tuft which sorrounds the bud at the apex aud with it dresses the cut 
to stop bleeding. 

LourkijvRo, in his Flora Cochmchinensis, makes extensive reference to 
this plant and its use. Through the scarcity of straw for litter, attention 
was drawn. to the common bracken Pteris aquilina. Bor this purpose it 
might be gathered in the months of July and August; good manure could 
he obtained from it. because of the amount of potash it contains. 

In the north of England it was the peasants’ custom in certain districts 
to bum ferns and to make balls from the ashes that took the place of 
soap. This species of fern is most plentiful in France; it could be cut 
several times in the year, and the leaves fed to horses and cattle. It 
might be used in the trenches, because it does not easily get soaked and 
keeps sweet. The peasants of certain French districts prefer mattresses 
filled with ferns for their children to sleep on, believing in the fern's heal¬ 
ing power for certain ailments. The cost of procuring this fern would al- 

[ 304 - 305 } 
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most be limited to that of cutting and carting, because in most places 
nobody considers it of any value Other uses have been suggested for it. 

The r hiz ome of Ptendmm aquihnum Kuhn var. esiulenta Forster is 
eaten m many countries. According to Baily the Plakceruim grande J. 
Smith, of Australia yields sugar. M J. Claessen tells us that the natives 
of the Bel gian Congo get salt from Diplazutm silvahcum Swartz Father 
Cadiere reports on a variety of uses that ferns are put to ui uoithern 
Annam, some of which are given betow 

The natives make with wire or bamboo rough shapes of people, biids, 
beast, houses, tc. They place on these the tufty rhizomes of D aval ha bid- 
lata Wallich, which at the proper season shoot up and the foliage gives 
the object a most fantastic appearance. These droll cunosi+ics are a new 
industry ot the Annamites and there is quite a considerable export of 
them to England and America. 

The Annamit es eat the young shoots of Diplazium esculentinn Swaitz; 
they boil them in water like asparagus, pickle or fry them ; some hold, 
the belief that they cause fever. 

The Stenochlaena. palustris Beddome, has very long and tough rhizomes 
that last well in sea water ; they are marketed in large bundles 

The Adiantum flabellatum Linnaeus, is called by the Annam natives 
the incense stick plant, because of the shiny black, ebonyl ike colour of 
the rachis. With the leaves they dress cut wounds. 

They use the bark of Gleichenia linearis Clarke, which is tough and has 
a beautiful shiny brown colour, to hem the brims of their hats. The whole 
plant is used for the silk-worm to climb and to make rough partitions in 
the stables. 

They consider the large rhizomes of Polypodium cor omen s Wallich,. 
cooked on embers, excellent against stomach troubles. 

The Acrostichum aureum Linnaeus is of great economic utility to the 
.Annamites The fronds of this fern, when dry, get hard and parchment 
like; thatches are made with them for the roofs of their houses. The 
cost of these thatched roofs is higher than that of the straw thatches, 
but the roof lasts longer and, above all, the danger of fire is much less. 
These fern leaves burn quickly, leave a very small quantity of light 
ashes, which quickly cool down, or blow away before setting fire to the 
whole of the house and the furniture; when the straw thatches on the con¬ 
trary, and these take fire, everything is lost Gathering these fronds and 
making thatches is the industry of certain villages. 

The Platycerium coronanum Desvaux, is called the devil's box by 
the Annamites who worship or rather fear it. Its barren leaves climb 
up and round the trunk of the’ tree on which it grows; the ribbons 
hanging all round give the whole effect the appearance of a mysterious 
sunshade, suggesting the abode of some redoubtable genius When they 
come across one of these Platycerium, they never fell the tree that supports 
it, even if it be the best tree in the forest, but they turn their heads away 
out of regard fcfr, or perhaps from fear of offending the genius. 
Although this plant is met with frequently enough in the forest, Father 

t*«3 
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Cadierk never succeeded m getting an Annamite to show hun a specimen. 
The plant is taboo and the piolanation would bring e\ il on the transgres- 
smg native. 

The stem of Lygoduun supplies a binding mateiial sufficiently strong, 
but not durable Fishermen place a bundle of J.y^odimn in their nets to 
check the struggles oi the fish inside. 

Here the author ends his first account of the uses and folk-lore of 
Pterydophytes, which he intends to continue later, inspired m his woik 
by that of M. Rowland on the popular flora of Fiance 

306 - Effect of Certain Organic Substances on Plants. — Ciamician. G. and .Ravenna, 
C m GauxUta chtmica I'ahcma, Year XlylX, Part II, vol III and IV, pp 83-126, 
figs 20 -f- 2 tables Rome, 19x9. 

The authors studied in previous experiments (1) the influence that 
certain organic substances have on germination and particularly on the de¬ 
velopment of plants, they also dealt with the changes, especially 
anto-oxidisations, to which certain compounds are subject tinough the 
action of catalysts contained in plants. The work now under review con¬ 
cerns another .set of experiments in its first part they investigate the ac¬ 
tion of some more organic substances on plant growth; in the second 
part they deal further with the question of auto-oxidisation. 

Young French beans plants weie selected ior the experiments, and 
grown on cotton wool ; this was daily moistened cither with solutions of 
the substances which were the object of experiment, or twice a week alter¬ 
nately with a nutritive solution. The influence of the various solutions 
on the assimilation process was investigated by noting the distribution of 
starch in the leaves. To this end certain leaves were partially covered in 
the evening with a strip of black paper, so as to show up the 
coloration of the portions not covered ; on the following day they were 
collected during the hours of the most intense luminosity, dipped for a mo¬ 
ment in boiling water, decolorised with alcohol and finally treated 
with a solution of iodine and potassium iodide The starch completely 
disappeared from the covered portions of the leaves, if the leaves were in 
normal condition ; but if these were not under normal conditions or were 
at all sickly, the starch did not disappear altogether. By the system 
adopted, any alteration winch the leaves had suffered was made manifest. 

The substances te,sit'd and tlieir effect on the plant were : 

Monomethylammi' , - Poisoning elfects, though not very pronounced. 

DimethyUunine. - • Poisoning effects more piouounced than with mono- 
methylamine. 

Tnmethylaminc . • - Stronger and swifter poisonous action than that 
shown by the two other amines ; it manifests itself in the drying up of the 
leaves. 

Isoamylamine. • - The first simple leaves dry up rapidly; the 
first compound leaves appeared almost deprived of chlorophyll and soon 
withered 

(1) See R., Dec. 19x7, No. 1x36; R., Apr., 19x8, No. 853 5 £; I am., X919, No 30. (Ed.) 
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Tartamtc of tetraethylammomum. — Plants took on a peculiai appear¬ 
ance, slight poisonous effects. 

Ammonium salts —Noimal development 

Urea — Yigourous growth 

Guanadme. — The young plants were evidently sick; leaves laded 
first, then stems drooped. 

Cyonamide — Remarkable effects of poisoning, leaves fade, and growth 
suffers a check 

Potassium cyanotc ■—■ Giowth is checked, the leaves become wrinkled, 
and then stems begin to droop 

Potassium cyanide — Growth is delayed ; leaves wrinkle and fade,, 
stems remain erect 

Potassium salicylate ■— It causes some delay m the growth of plants, but 
these reach the flowering stage and ripen some of the seeds. 

Methyl salicylate — Poisonous effect is quite plain; it manifests it¬ 
self after the appearance of the second compound leaves. 

Pyrocatechm •— Plants quickly show ailing symptoms, but live on 
though very poorly 

Guaiacol. — Growth stops when the first compound leaves are about 
to appear, and the young plants die off shortly after. 

Aniline. — Remarkable poisoning effects manifesting themselves in 
the leaves ; growth is checked a few days after the first treatment. 

Acetanilide. — Leaves turn yellow, stems become soft, growth is 
checked. Plants begin to decline sooner than is the case with aniline 
treatment 

Methyl acetanilide (Exalgine). — Poisoning effects similar to those 
caused by acetanilide, though more pronounced 

Indole — Stems wither, the young plants droop and die off quickly. 

Methykndole. • — Effects similar to those caused by indole, though 
not so swift, perhaps because methylindole is sparingly soluble. 

Pyridine. • — Normal vigorous growth 

Piperidine. ■— Slight check of growth; leaves show a few yellowish 
spots, but the young plants go on growing vigorously enough 

M ethylpipend me — Remarkable poisoning effects manifesting them¬ 
selves through blotches on the leaves and recumbent stems. 

Acetyl-piperidine — Manifestarion of poisoning Effects through the 
fading of the leaves; stems remain upright. 

Piper me. -— Effects not unlike these produced by methylpiperidine; 
leaves fade and stems droop 

Conme. — The young plants soon start ailing; leaves dry up, but 
stems continue to stand straight * 

Tartar ate of dimethyl-pi perylammomum. — Peculiai appearance of 
the plants similar to that caused by other quarternary bases, though 
less pronounced. Limited poisonous effects. 

Nicotine —■ Withering of the simple leaves, albinism of the first com¬ 
pound leaves. 

Morphine. — Effects of poisoning not very remarkable. 
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Codeine. -- Poisoning effects inoie pronounced, than m the case of 
moiplnne, many blotclns cover the lcave.s which dry up. 

Heroin. — Remarkable effects of poisoning on the leaves, which turn 
yellow. 1 

Papaverine - - The young plants gradually wither , leaves dry up 
round the nun gin. 

Narcotine. - Eli eels similar to those caused by papaverine 

Cocaine. - - Leaves become covered with brown blotches, the young 
plants die oil" before the growth of compound leaves. 

Atropine. - Leaves first get wrinkled, then full of spots. The more 
advanced young plants aie very sickly, nevertheless some of them reach 
the flowering stage 

Spark ine. Leaves become full of brown blotches and dry up quickly. 

Caffeine - - Leaves become covered with yellow .spots and dry up 
rapidly. 

Theobromine. - - Poisonous ellects not very pronounced, which are 
made manifest through the albinism of the simple leaves 

Methlyl-unc acid. Limited poisoning effects; the first symptoms 
manifest themselves after the emission of the second compound leaves. 

XJnc acid. -- Vigorous development. 

Quinine. - Vegetation is checked, leaves become wrinkled, stems 
droop 

Cinchonine - - Although less remarkable, poisoning effects are simi¬ 
lar to those caused by quinine. 

Strychnine. - - (Growth is cheeked when the second compound leaves 
make their appeal ance. s 

The results above reported led the authors to the following conclu¬ 
sions: Methyl-ladicals, far from having a protective influence on 

the reactive groups such as hydroxyls, amino and imino groups 
heighten the action of the fundamental substances that contain them. 
Methyl groups aic not the only ones, which modify the action of organic 
compounds on 1 lie plants experimented upon, as other radicals manifest 
an action of their mvu, i c. the propyl ladical of conine, the acetyl in 
acetyl-piperidine acetyl-morphine and acetanilide and again the radical 
of the pi}>eritlie acid in pipeline. 

One is led to lx>lievo that planls start from the simplest fundamental 
compounds and lhat they combine with alkyl or acid groups and lateral 
chains detailed to special functions. 

The poisonous substances experimented with, interfere in certain cases 
with the formation as well as the migration of staich; the leaf treated with 
iodine reagent takes on a peculiai and different appearance in each 
caseofinhibition. 

The experiments described in the second part aimed principally at 
comparing the oxidisations determined by plant enzymes with those which 
Ciamician and Sibber produced hy the action oi light (Mcmone della R. 
Accademia delle Scicnzc dell’ 1 stifuto <ii Bolovno, Series VI,Vol. IX, pp. 16S; 
Series VII, Vol. II, p. j88 ; 19x4-1915). A mash made with spinach was 
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mixed with the water solution of the substance under study , the mixture 
was left foi a while to stand and submitted to a slow curienl of oxygen 
In a water extract of the mixture were sought the newly ioimed bodies* 
It was noted that m general the oxidisations caused bv light and those 
caused by enzymevS are not the same , thus toluol, which through the ac¬ 
tion of light yields benzoic acid, by auto-oxidisation undergoes no change 
through the action of enzymes m spinach leaves Among the acids that 
were examined, oxalic acid is almost entuely oxidised through 1 he ac¬ 
tion of light and through that of enzymes Succinic acid under the in¬ 
fluence of light yields small quantities of glyoxal togethei with acetic al¬ 
dehyde, acetic and propionic acids , through the action of enzymes, suc¬ 
cinic acid produces neither glyoxal nor volatile acids but only acetic al¬ 
dehyde, while a portion of it is changed into a compound that emulsin 
can split* Lactic acid undergoes auto-oxidisation through the action of 
light and gives aldehyde and acetic acid; with the enzymes, lactic acid 
produces only the aldehyde Light causes the auto-oxidisation of man- 
delic acid, which yields benzoic and salicylic aldehydes , but the enzymes 
transform mandelic acid almost completely in a compotmd, which after 
hydrolysis with sulphuric acid, produces mandelic acid once more 

The action of light and also oxygen change coumarin into its dime- 
ious form, the hydrocoumarm of Dyson , this polarisation does not take 
place with spinach enzymes 

Amongst the ketones, acetone and probably also methylethylketone 
behave :n a similar wvy under the influence of light or of the enzymes* 
The difference between the two agents was most marked when cyclo- 
ketones were employed , ? c cyclo-hexanone, the isotuexous 3 methyl-cyclo¬ 
hexanones and menthone. Light m these three cases is accountable 
fox the hydrolj'sis which produces the respective fatty acids and for the 
oxidisation leading to the dibasic or ketonic acids coriesponding to the 
ketone employed With the enzjmies, on the contrary, the authors could 
never obtain the dibasic acids corresponding to the ketone employed, but 
they always obtained lower fatty acids, butyric, propionic, acetic, and formic 
acids Small quantities of succmie acid were also identified among the 
oxidisation products of menthone and meta-methyl-cyclohexanone It is 
confirmed therefore that the enzymes of spinach leaves have an selective 
oxidising action which sometimes remains in abe3?ance, and in other 
cases goes further than that caused by light 

In living plants the oxidisation is more energetic than that 
produced by enzymes, which are active even m dead leaves. Substances, in 
fact, that greatly resist oxidisation, such as pyridine and benzoic acid, 
after inoculation in a maize 01 tobacco plant, are found but in small 
quantities in the extract made from them, while spinach enzymes in pre¬ 
sence of oxygen do not affect them* 

The energetic oxidising faculty of plants, especially that of living plants 
cannot he attributed to the known oxidases, but t more probably to proto¬ 
plasmic enzymes insoluble in water and to all appearances insoluble in 
glycerine These statements prove that plants have a very efficient way 
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of eliminating wasste oiganic pioducts, \iz., oxidisation If m some of 
them ceitam substances me found winch aie termed accessoiy, such 
as glucosidos, alkaloids, etc , these bodies cannot be regarded as waste 
products, because plants would not, eventually, lack the means toi their 
elimination. 

307 - On the Biological Meaning of Tannic Bodies. Variations of Tannin Content in 
the Bark of Chestnut tree According to Months and Seasons. — de domumcis, 

A., m L& Stazioni spenmcntah a^ranettahanc, Vol 1 , 11 , pp 305-3x1 Modena, 1019 
The authoi 1 e views the controversial opinions concerning the bio¬ 
logical meaning of tannic substances m plants, he relates his own experi¬ 
ments and observations on the bark oi chestnut trees consisting m the 
determinations! the content ot tannin at various ages and m various months 
of the year aiul dwells on the influence oi acids on the coagulation of the 
white ot egg through the agency of tanum He also discusses a number 
of facts £01 the intcipretation of the results of his own experiments 111 le- 
lation to those obtained by others, and reaches the following conclusions 
As regards their origin, constitution, physical and chemical proper¬ 
ties, tannic bodies aie of the nature of glucosides The esterification 
takes place between a moie or less simple or complex aromatic oxs^acid 
of fundamentally gallic and protoeateclne type and a sugar, which, more 
frequently than not, is glucose. Biogenetic, synthetic as well as optical 
reasons 'prove this assertion 

Tannin is a strong poison for protoplasm because it is an energetic coa¬ 
gulant of albumin ; on the other hand we see it appear, increase and remain 
during the germination of seeds that first contained none of it Tannin 
therefoie is not a reserve-substance stored tip, either foi the sugar that 
it contains, or for those compounds, which of themselves would be injuri¬ 
ous, were they to accumulate in a fiee state. Tannic substances should 
be considered secondary products of metabolism This iuterpietation. 
with regard to tannin cannot be extended to the esterification of phenol- 
carbonic acids, which represent the nucleus of tannic substances. The 
same biologic reason does not apply to the formation of other glucosides, 
that is, to the neutralisation of the toxic properties of the pioducts of 
plants metabolism Gallotannic acid, in fact, is moie toxic than gallic 
acid. 

Tannin is readily absorbed by wood, gallic acid hardly at all. The 
easier elimination of tannic bodies in the form of glucosides, through the 
absorbing action of the cellulose of" the wood, is not the only, nor the prin¬ 
cipal reason for their formation Firstly, if the tannin absorbed became 
an intimate part of the substance of the wood, it could not be extracted 
by water ; secondly no explanation is offered with regard to ihe cycle and 
destination of tannic bodies in plants and m their nou-ligneous organs 

The results obtained by the author suggest the following explanation — 
The‘principal reason for the formation of tannic glucosides is that these 
are mote readily oxidised than the phenolcarbonic acid from which they 
ate derived. Tannin in fact burns more easily than gallic acid. This is 
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a very important reason when viewed in connection with plants, which 
are without excreting organs, because it provides a means whereby plants 
can get rid of products, some of which are very poisonous Thus tannin 
is eliminated from fleshy fruits through complete selt-oxidisation, when 
its coagulating energy is no longer neutralised by the stabilising action 
of the free organic acids, which gradually disappeal with the progress 
towards maturation. In othei organs the tannin formed, or migrated 
thereto, is balanced by that which combustion destroys. In the case 
of a peripheral organ, such as the bark, duectly exposed to atmosphenc 
oxygen and to atmospheric changes, that balance is liable to be affected, 
as for ins tance, when the oxidisation of tannin increases as the tem¬ 
perature rises, reaching its maximum in summer’s hottest months 

Tannic substances'm the form of glucosides represent *a waste pro¬ 
duct which the plant easily destroys, but it utilises the combustion pio- 
cess for vital purposes. 

308 - Relative Resistance of Various Crops to Alkali. — Harris, F. S. and Pittman, D 

W., ist Bulletin No, 1 68, Utah Agricultural College Experiment Station, pp 1-23 + 69 fig. 

Logan (Utah), July, 1919. 

Different plants show considerable variation in then resistance to 
soil alkali Some wild plants grew only where the salt content is high. 
On the other hand, most cultivated plants suffer continually in the pre¬ 
sence of very large quantities of soluble salts ; there are a few exceptions to 
this rule, e g., the date palm 

In many of the arid regions of the world the presence of alkali is one 
of the chief obstacles to the development of agriculture. 

Between tracts completely free from alkali and those where the salt 
concentration is such as to prevent crops, there are very large zones of 
intermediate character where it is possible to introduce crops relatively 
less sensitive to the injurious action of alkali. The expeiiments described 
in the Bulletin under review were made with the object of studying the 
germination and growth of various crops m alkali soil; they dealt with 
numerous species of cultivated plants and .several varieties of each species. 

Glass vessels were used filled with a calcareous loam soil of the “ Green¬ 
ville loam ” series, m which the concentration of certain salts was varied, 
In each vessel 10 seeds were sown. Three weeks after the plants came up, 
they were harvested and the dry weight determined as a measure of the 
total growth. 

Salts used, — Sodium chloride, sodium carbonate, and sodium sul¬ 
phate in the concentrations indicated in the adjoining Table. 

Crops tbs'iEd : — 14 varieties of oats, 8 varieties of wheat, 3 varieties 
of barley, rye, 7 varieties of maize, 3 varieties of millet, 5 varieties of sor¬ 
ghum, 8 tpes of forage legumes, 4 varieties of beans, 7 varieties of fodder 
grasses, 5 kinds of vegetables sugar beet, buckwheat, hemp, flax, rape. 

The different varieties of oats did not show any great difference in, 
their resistance: — Boswell Winter, Red Rust Proof, Black and White Tartar, 
and Colorado No. 9 were slightly less resistant than the others. The lower 
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Concentration oj mi /Is itsal (in millionth pint* of dry i oil). 



Number 


Sodium chloride 

Sodium caibonate 

Sodium sulphate 

X. 

2. 

. 

* * 

333 

666 

I 000 

$ 

... 


666 

* 333 

2 OOO 

4. * 

. 


1 000 

2 000 

3 000 

5 

. . . . 

, . . 

1 500 t 

3 000 

4 5 °o 

6 

* 


! 2 000 

4 000 

6 000 

7 



| 2 500 | 

5 000 

7500 

8. . . 

. 

*! 

3 °oo 

6 000 

9 000 

9 . 



3 500 1 

7 000 

10 500 

10. 



4 000 j 

8 000 

12 500 


concentrations of salts stimulated growth, and this stimulation continued 
up to looo millionths for the chloiide, 2000 for the carbonate and 3000 for 
the sulphate. Above these limits the number of plants obtained and 
their growth declined rapidly. 

For wheat, similar conditions £>.-> foi oats were ubserved Turkey 
Red was the most resistant and Velvet Don the least resistant. 

Among the varieties of barley tested Black Hulless was the most 
resistant and Utah Winter the least. ‘ 

Only one variety of rye was tested and it showed itself very resistant. 

The maize showed effects of toxicity at low concentratio ns but was, 
however, resistant and was able to grow considerably even at very high 
concentrations In comparison with other crops it seemed to be more 
sensitive to the action of sodium chloride than to that of the sulphate 
or carbonate. Millet showed similai resistance to maize. 

Among the varieties of sorghum tested. Collier’s showed itself most 
resistant, aud Milo Maize the least so. Vicia villosa showed tolerance for 
chloride. 

The growth of alfalfa ceased at a concentration slightly lower than 
that required for stopping the growth of Melilotus alba. 

Of the grasses, the rye grasses were the most resistant though very 
sensitive; Poa pra tens is was the least tolerant and is extremely sensitive : 
Dactylis glomerata was only slightly more resistant. » 

Rape was more resistant lo chloride than to carbonate and sulphate ; 
on the other hand, sugar beets were stimulated by low concentrations 
of carbonate, but injured by chloride and still more by sulphate of sodium. 

Kohl rabi was very resistant to sulphate at low concentrations but 
was very sensitive to carbonate even of low concentration, and a concen¬ 
tration over 3000 millionths stopped growth. Taken altogether the data 
collected lead to the conclusion that the application of salts at concentra¬ 
tions higher than 4000 millionths for chloride, 8000 for carbonate and 12 000 
for sulphate is injurious for ordinary crops. These figures would have 
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to be modified if they were obtained from analysis oi alkali soil, since the 
relation between alkaline chlorides ai 3 carbonates is not the same lor 
“ salts added” to the soil as for “salts extracted \irom the soil. 

In any case in land lick m salts the most suitable eiops ate cereals 
and the least suitable forage grasses Of the image ciops may be leconv 
mended*—* Vetches, Mehlotm alba , alfalfa, and 1 ignn Cafjnng, but 
Timothy grass and Alsike clover are not bo advisable 

309 - Influence of the Soil and Manure on the Nitrogen and Ash Content in Crops. 

— H vschhaupt I G (Rijkslandbouwpioefstalion te G-ronigen), in Versltv'en van 

Limbowk undue Ondcrzoekm^en der Riikslandbouwptoefstations. No. .23, pp (.0-5 j The 

Hague, 1919 

Results for the year 1917 of the experiments started in iqocj , the 
results up to 19x6 have already been reported (1) 

It is confirmed that phosphoric anhydride used as a fertiliser is little, 
if at all, utilised b3 T plants on reclaimed land the reasons of this interest¬ 
ing question will be the subject oi further researches. 

The corroboration of previous analytical data with regard to potatoes 
confirms the fact that systematic ash analyses makes evident the relation 
between the natui e of the soil and the composition of the plants grown 
m it This is important from the sod science and from, the tnamirial 
point of view. 

It is to be borne in mind that the influence of manuring on the plant 
ash may be properly estimated only when crops do not differ much as to 
the time of their harvest and as to the quantity of their yield 

310 - On the Behaviour of Hybrids Resulting from the Crossing of a Mutant with 

the Original Variety — Fruwirth, C„ in Zeitschnft fur Pfhmenzuchiun i{, Vol. VTl, 

No x, pp 66-73 Berlin, June 1919 

The author reports on some crosses between a mutant and the vanety 
from which it originated by mutation. 

Lnpinus angustifolms has seeds with brown-black, grey-green and light 
brown, marbled tints due to brown pigment held in a certain part of 
the spermoderm. The thicker the pigment-layer, the darker and more 
evident the marbled patches 

In 1909the author picked out a plant of Lufnms angmlifolms with 4 
seeds of uniform grey-greenish tint. There are other seeds oix the same plant 
with hardly noticeable patches and it was believed at first that these were 
ordinary instances of modifications or fluctuations, but the behaviour 
of the progeny and, more so, that of certain hybrids between the “ variants " 
and the original form revealed the difference existing m the genetic 
composition. 

The normal type would have, besides the determinant F responsible 
for the spermoderm coloring in general, also the factor M because this 
is accountable for the distribution of the pigment itself, to which are due 
the peculiar marbled patches. 

* (i) See 1919, No 579 
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The normal type would have the gametic formula FF MM; in the 
“variant ” seeds, on the contrary, the factor M is lost and the formula 
FF mm woould express the issue. 

The presence or absence of the factor m is responsible for the difference, 
therefore when studying hybrids between the variant and the original 
jorm, we should solely refer to this factor. 

The following is the plan for F v I' 2 > and F a of the cross between 
lupin with marbled seeds (original form =. MM) and the lupin with seeds 
of uniform tint (variant = mm). 


p.-= . . MM . . .x .... mm 

Ft• • • ......... Mm 


Fa -- MM... . • - Mm . . . ... Mm . . . . . mm 



F 3 - MM.MM-Mm-Mm-mm . . . MM-Mm-Mm-mm . ... mm 

The composition and nature of the descendants, on the whole, arc 
are those corresponding to a monohybrid as shewn on the above plan. 

Nevertheless in many cases there are exceptions to the rule and the 
following may be quoted: — 

1) The “ marbled " character is dominant in F x when the female 
parent is marbled; it is recessive when the female parent is of uniform 
tint. This occurs in spite of the composition Mm identical m both. 

2) The dissociation in F s takes place without exception in all 
hybrids of the F x , whether marbled or of uniform tint (constitution ram: 
see later). 

3) In the successive, plants up to F t , with marbled seeds may dither 
dissociate or keep constant through their progeny, but it may happen that 
certain plants with the marbled seed character keep constant according 
to the plan, while others dissociate against all expectations. 

4) Plants with marbled seeds may keep constant through one gene¬ 
ration, dissociate in the next, and afterwards become constant again. 

5) Plants with seeds of uniform and constant tint (the result of 
dissociation) may dissociate in 2 generations, then become constant 
through the successive issues. 

6) In certain cases there is no rule concerning the numerical pro¬ 
portion of dissociation; there may be prevalence of plants with seeds 
having uniform tint, or there may be prevalence of the one or of the other 
type alternately. 

These departures from the rule might be explained in the following 
m ann er; — 

A) With regard to the predominance of the female parent's charac¬ 
ter, there may be % alternatives; — 
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a) M a being the male parent's progeny, has no influence on the 
combination Mm and is completely separated from m, thus having Mjm, 

b) Spontaneous change, because factor M, is inactive when issued 
from the paternal side. 

B) First generation hybrids have always the formula Mm. In 
the case though of Mjm the issuing hybrid will have uniform tint, as if 
its composition were mm; while m Mm, on the contrary, the issuing 
hybrids will be marbled with M dominant In F 2 there will occur in both 
cases identical dissociations. 

C) Considering that a plant M l m presents itself as m m, it is not 
surprising if, from individuals having seeds of uniform tint and the appa¬ 
rent constitution mm, but really with Mix constitution, will give disso¬ 
ciated descendants 

D) At times, the normal association of the determinants remains 
through one generation, but is discontinued in some individuals in the ge¬ 
nerations after that: thus the passage from Mm to Mjm, or from M|m 
to Mm will explain the irregularities quoted in paragraphs 4 and 5. 

E) The possible irregularities referred to above will explain the 
absence of any numerical order at times connected with character disso¬ 
ciation through successive generations of hybrids deri\ ed from the cross 
of a mutant with the original form 

In conclusion, by crossing a mutant formed through the loss of 
the determinant M alone, a monohybnd is obtained, the descendants of 
which can be explained on the main lines of a monohybrid plan There ate, 
however, numerous cases that do not fall within the bounds of this plan and 
in all likelihood, such cases are due to spontaneous changes in M, or to 
the existence of differentiated groups Mjm and Mm. 


31 x - Australian Varieties of Wheat Obtained by Hybridisation and Selection. 

— Pridham, J T., m The Agricultural Gazette of New South Wales, Vol XXX, Part. 9, 
pp. 641-642 + 2 figs Sydney, Sept, 1919 
Description of 3 varieties of wheat obtained by crossing and selection: — 
Clarendon, Hard Federation, and Warden. 

Clarendon — The pedigree is as follows *— 


Edeii X Jondhala 
Jonathan Unnamed 

Gluyas’ Early Unnamed 


Bobs 


Unnamed 


Clarendon 


Matures early: straw fairly tall, white and not very strong. Ear erect, 
slightly awned at the tip, fairly open; glumes long and pointed; grain 
white, medium hard, in quality slightly superior to Canberra. 

Clarendon wheat is resistant to rust, partly owing to immunity 
inherited from its ancestor Gluyas Early and partly owing to its eaxliness. 
It is less liable to lodge than Canberra. 
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Hard Federation ■— Obtained by selection from Federation 
(■which is believed to be the product of a natural cross), and from which 
it is distinguished by the cars being less dense,, eaily ripening (a weds: 
earlier); vigour and development of thf culms which, although slightly less 
robust than those oi its ancestor, are little liable to lodging The grain, 
hard and heavy, contains 11 % of gluten Hard Federation grows well 
in the western and south-western districts ; in the southern districts, 
however, its yield is less than that of Federation. 

Warden — The result of a cross made by Pyr at Dookie College, 
Victoria Its pedigree is •— 

Quartz X Wards’ White 

Unnamed Bordeaux iou^c 


Warden 

It is par excellence a forage wheat. It remains green for a long time. 
Ear white, erect, pointed, open ; glumes firmly attached, grain soft, elon¬ 
gated, pale red. It yields abundantly and is easily threshed. 

312 - Experiments in Hybridisation Between Certain Kinds of Wheat in New 
South Wales, Australia. — Pridham, J T., m The Agricultural Gazette of New South 
Wales, Vol, XXX, Part. 9, pp. 625-626 + fig 2. Sydney, Sept, 1919 

The Federation variety of wheat is characterised by its high yield 
and by the robustness and fine growth of its straw ; its grain is of excellent 
quality. 

The Cowra No. 15 variety, with somewhat complicated pedigree, 
has broad, dense (compact) ears, straw of medium height and an erect 
habit until the harvest; its gram has slight defects in quality and structure. 

The author undertook, in 1914, the cross Federation X Cowra No. 15 
with the object of combining the qualities and type of grain belonging to 
the variety Federation with the excellent characters of CowraNo 15. The 
experiment is in progress, the F 5 generation has already been reached ; 
sofne of the selections have a brown ear like Federal ion, others on the other 
hand a white ear like Cowra No. 15, but the great majority have brown 
ears indicating the dominance of Federation. c 

The author proposes to continue his experiments with the object of 
isolating types and forms in which the desired characters are combined in 
the best proportions and in a homozygous state. 

Both Cowra N° 15 and Cowra N° 19 belong to the group of 
Farrer crossbreeds. In 1916 these two varieties were crossed with the 
object of obtaining an early or moderately early type, with grain of medium 
soft character. As in the previous case a large number of form^was ob¬ 
tained and it is hoped to isolate some with the desired genetic constitution. 

313 - Synthetic Production, by Selection and Crossing of Varieties of Maize Very 
Rich in Gluten, in the United States. — Haves, H K and Garber, R. J., in Journal 
of the American Society of Agronomy, Vol. II, No. S, pp. 309-318 + 1 pi Washington 
D. C , Nov, 19x9. 

Results of a series of experiments carried out at the Minnesota 
Agricultural Experiment Station, commencing in 1915, with the 
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object of creating a type of Minnesota No 13 maize with a high 
protein content. 

The exper ime nt commenced with the self-fertilisation of a certain num¬ 
ber of ears and the determination of the protein content of each; the ears 
with the highest protein content were used as parents for many lines, 
it was determined experimentally which of these lines when crossed gave 
the best yields. The best yielding cross was then sown in an isolated plot 
and selected for vigour. The results so far obtained show that the method 
is reliable. 

In ^918, self-fertilised ears were obtained from F 1 crosses between 
high protein strains. A negative correlation exists between the number 
of grains per ear and the percentage of protein. Table I gives an idea of 
this correlation. 

Table I. — Correlation between “ number of grains per ear ” 

“ percentage of protein 9 \ 
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The correlation coefficient r — — 0.601 db 0.053. 

The effect of foreign pollen on the protein content, in the year in which, 
a cross is made, is little or none, as is shown in Table II which gives the data 
relating to self-fertilised ears belonging to high and intermediate strains 
and the data relating to ears of the same strains crossed. 
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Table II. — Average protein content in self-fetUhsed ear s 
and in ears of crosses. 


V 

Strain 


Number of years 
self fertilised 


Aveiage 
protein content 


1 

2 

3 

4 
8 

9 

Average of 1 or 2 X 3 or 4 
Average of x or 2 X & or 9 


4 

4 

4 

4 

4 

4 


92 ° , 

15 46 
lb 76 
1509 
12 97 

12 53 
17 14 

16 89 


In all crosses high protein content hybrids were obtained, even when 
using pollen of relatively poor strains (Nos 8 and 9 with 12 97 and 
1^53 % respectively) 

Table III compares some data showing that it is possible, by adopting 
the method proposed by the author, to obtain types of maize with percent¬ 
ages of protein higher than that of the original strain (in the case of Min¬ 
nesota No 13) 


Tabx,K III. — Comparison of protein contents m different types of maize . 



Average protein content 

b trains and their crosses 

m 1916 

m 19x7 

in 19x8 

X 

15 82 % 

14 °3 % 

15 *°% 

4 

X447 

13 06 

14 93 

Minnesota No 13 (original strain) 

— 

10 Ilf 

10 £5 

x X 4 i?* Bar 4 

— 

— 

X225 

x X 4 3SJai £ 

— 

— 

12 44 

1 X 4 F t Bar C 

*— 

< j 

12 8x 


In 1915, one hundred and twenty seven self-fertilised ears were ob¬ 
tained; 2 strains were isolated (Nos. i and 3) which had a much higher pro-* 
teia content than the normal, and these 2 strains preserved their charac¬ 
ters unchanged during the period 1916-1918. In 1917, some crosses 
were made between these two strains and hybrids were obtained containing 
at least 2 % more protein than Minnesota No. 14. These crosses are also 
superior in yield to the original strains 
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314 - Improvement of Potatoes through Hybridisation and Selection of Bud Muta- 

tions. — Aumiot, J , m Comptcs rendus des Seances de VAcademied’Agriculture deFrance, 
Vol. V, Year 1919, No 35, pp 905-910 Pans, Nov 19, 1919 

The author describes, work earned out m 1919 aiming at the improvement 
of potatoes, his experiments included — I) Rearing potato seedlings, 
II) crossing and hybndising, III) cultural bud mutations 

I) Rearing potato seedlings. — Between April 9 and 13, 
the author sowed about 10 000 potato seeds m pots, keeping them 
on hot-beds and under frames. All these seeds were the results of 
crosses between cultivated varieties, others were the result of hybn- 
disation between Solatium Commersonii, wild S Maglia andS tuberosum , 
a small number were the product of natural pollimsation, the experiments 
were therefore carried out with cross-breds and hybnds. 

He obtained 3x17 seedlings, which were all re-potted once and 483 
of them were potted on a second time before being planted in the open. 
They struck roots in a most satisfactory manner The young plants showed 
a remarkable hardiness and vigour during the long drought which 
preceded and followed the planting. Their growth was marvdlous, the 
stems stood from 56 to nearly 61 inches high with a diameter of as much as 
four-fifths of an inch near the ground and earned numerous strong 
upright branches The blossoming was gorgeous and lasted long; fruits 
were extremely plentiful. The crop was harvested at vanous dates, a 
start being made with the earlier varieties , the yield in a large number 
of cases corresponded to the vigorous growth^ The seedlings ori¬ 
ginated from 24 crosses btween 10 varieties of cultivated potatoes and one 
hybrid • S Maglia S. tuberosum, var Enowflack. 

The vigour and productivity of cross-breds are infinitely greater than 
those originating from natural fertilisation and are all the greater as the 
characters of the parents differ. Since its introduction the potato has been 
propagated from tubers, this doubtless explains the extraordinary growth 
of cross-breds m which the effects of cross-breeding (heterozygosis) are 
added to those of the propagation by seed. 

In the subjoined table some figures concerning the yield are given — 


Crosses 

Number 

of 

tubers 

Crop 

per plant 

, 

Weight 
of the j 
heaviest i 
tuber 

1 

Crop 

calculated 
at the rate 

I of 

33 000 plants 








kg. 

gm 

kg 

Beurre X Maredial VaiHant. 

70 

2 730 

152 

89 090 

Enowflack X Industrie .. . 

II 

1.640 

355 

54 X20 

Beurre X Blanchard *. 

61 

1.802 

90 

59 466 

Jaime d’or de Norv£ge X Beurre. 

— 

I 75^ 

76 

57*750 

Wonder of the World X Bolivienne 10 *>is . . 

40 

I 667 

X39 

55 oxo 

Beurre X Bolivienne ro . ...... 

29 

0 7X5 

59 

23*595 

Enowflack X Beurre... 

28 

O 860 

no 

28 380 

Wonder of the World X Beurre. 

17 

\ 

0950 

188 

3X*35<> 


[* 14 } 
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The author took into consideration other characters besides vigour 
and productivity, such as shape, colour of the skin and colour of the pulp. 
Several crosses with Bolivienne io bw aie proof against Phytophthora mfestans 
even under really unfavourable conditions S. Maglia x S tuberosum 
var Enowflack pioduces a hybrid with intermediate characters to those 
of the parents, although nearer to S tuberosum than to 5 Magha. 

II) Crossing and hybridising. — In 1919 the author made 1370 
poUinisations and recorded 458 successful ones. The following varieties 
entered into the combinations * — 

a) 15 varieties cultivated, m Europe .—Industrie, Institut de Beau¬ 
vais, Professor Maerker, President Kruger, Iiarly Rose, Doctor Eucius, 
Beurre, Garibaldi, Reme des Panneuses, Geante Bleue, 1915 Seedling, 
(with long yellow tubers) Enowflack, Prince de Galles, Da Tour d’Auvergne, 
Yellow Malta 

b) 3 Bolivian varieties: — Nos 6, 10 bis and 17. 

c) 1 mutant. S Commersonn mutated in 1917 

d) 11 crosses of the year Beurre x 'Marechal Vaillant, Beurre x 
J&une de Norvege, Beurre X Blanchard, Beurre X Bolivienne 10 bis Boli- 
vienne 6 X Beurre, Blanchard X Enowflack, Blanchard X Beurre, Enow¬ 
flack X Beurre, Enowflack X Bolivienne 10 bis, Enowflack x Bolivienne 17, 
Jaune d’or de Norvege X Beurre 

e) 1 hybrid —• S. Maglia X S tuberosum var. Enowflack. 

f) 3 wild forms — S. Magha Schlecht, S. Commersonn Dun , S. Cal- 
dasii Kunth. 

g) 1 sort of doubtful origin •— S. tuberosum Button 

The author was prevented by mishaps and unfavourable circumstan¬ 
ces from getting some very good varieties through to the bearing stage, 
but he is confident of doing so, his material for experiments is rapidly 
increasing and later on he will resume his observations bearing on the ge¬ 
netic side. 

III) Cultural bud mutations. — The experiments with mutations 
of tuber-bearing wild Solanum were extended to 200 potted plants The 
observations confirmed those of previous years . — every row propagated 
by tuber, with the exception of some cases of retrogression, keeps the cha¬ 
racters already acquired in its environment, or changes more and more 
in the mutative sense. 

Numbei 25 (S Maglia modified in 1916) has distinctly mutated to 
cultivated S. tuberosum Its aerial and underground organ are those of 
the common potato On September 13, growth being near its end, 
the plant was dug up, and had grown 6 small tubers on 3 very short stolons 
not longer than V4. inch; the tubers were of spheroidal or slightly elongated 
shape with shallow eyes, purple-red skin and white pulp. 

Numbers 118,1x9 and 120 S. Commersonni CNE have also produced 
4 ‘ mutated ” plants of beautiful appearance, healthy and even with well 
grouped tubers, oval or oblong, shallow eyes, yellow peel and white pulp. 

The author obtained mutations that do satisfactorily under cultivation, 
the 5 . Commersonii mutated in 1915 and 1916 are disease-proof and yield 



318 


PLANT BREEDING 


an average crop. Among them worthy of note is S. Commersonii (mu¬ 
tated in 1916; which is bound to take a prominent place among the varie¬ 
ties most largely grown ; its characteristics are:—vigour, immunity to 
disease, large crops ranging from 1 lb 14 oz to 3 lb 14 oz. per plant, fair 
appearance, nice shape, good quality. 

The author did not anticipate that good sorts coming well up to the 
agriculturist's expectations could be obtained starting from wild species 
with long threading stolons that carried small, non-edible tubers; but 
experience shewed how this is possible by means of cultural bud mutations. 

315 - Investigations on the Variability and Heredity of the Characters of Certain 
to Species Of Lolium » — Hessing, V in Zettschnft fur Pflanzenzuchtung, Vol VII, 
No. I, pp 53-57. Berlin, June, 1919. 

Results of genetic and biometric investigations bearing on the 
variability and heredity of the characters of Lolium itahcum i L itahcum 
var. Westerwalchcnm and L perennc 

Within the uncertain bounds of the species these plants have 
a great number of types and characters which, though relatively constant* 
largely overlap and axe grouped in the most varied combinations. 

The separation of varieties and of species itself is often impossible* 
because of such fluctuations , take, for instance, Lohum itahcum , it has 
closed leaf-buds with laminae folded, while buds of Z. percmie have 
rolled up leaves, though in many cases it is quite the reverse. There is un¬ 
certainty also with regard to the number of inflorescences, number of 
spikelets on the inflorescence, length and width of leaves, presence or 
absence of awns, length of haulms, etc: 

Habit or growth — The author classifies into 3 groups the various 
habits of growth between which there are many intermediate forms: 

a) Erect, V branched and fairly tall. 

b) U shaped with larger and open stool. 

c) Lower stool shaped almost like a rose. 

They are conventionally distinguished thus: V = a ; U = b ; — =* c. 

Isolation and selection by pure lines proved that habit of growth 
is hereditary. 

On a plot of Z. itahcum of the 0173 family, obtained from a U 
plant, out of 42 individuals 38 had the U habit; out of 46 in the 0174 fa¬ 
mily the U type was reproduced in 42 ; finally in the family 0x67 out of 
55 plants 52 had the habit of growth of the parent TJ. 

Similar results were obtained for the V type, thus 48,54 and 56 plants* 
belonging respectivelv to the families 0227,02230 and 0283, all issued from a 
V parent, plant (—), 46, 53 and 54 plants reproduced the V habit of growth. 

As to (—} 55 individuals taken from family 0212 issued from a («—) 
-parent and 53 out of that number inherited the (—) habit of growth. 

Width and length of leaves. — Eor Lolium itahcum we have average 
maximum length 7,09 mm., the maximum being 9 and the minimum 5* 
Minimum average breadth was 3.6 with a maximum of 5 aud a 
of 2.5. mm. Maximum average length is 183 mm. with a maximum of 265 
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and a minimum of X20 mm Average minimum length was 175 mm. 
with a maximum 195 and a minimum 101 mm. 

For L perenne the maximum average width is 3.09 mm. with a 
maximum 4 and a minimum 2 mm The average length was 143 mm. 
with a maximum 255 and a minimum 115 mm. 

Shape and measurement op ears. - Poor specimens often bear 
robust inflorescences which carry many flowers Selection of these ears 
did not lead to a real improvement of the variety. In fact on a plot 
thus raised, the author obtained 68 5 % of weaklings, while out of one, 
on which no selection was made, the percentage was 47.63. 

On many ears of Loliiini itahcum the glumes often change into 
spikelets, the ear thus becoming branched. The author calls it “ F,rna- 
rungsmodification ” that is, a metabolic modification, nevertheless, he 
considers that under suitable conditions the tendency to reproduce this 
modification would be hereditary 

The ratio between the length of the floral axis and the number of 
spikelets, or in other words, the density of the ear, is also a most 
variable character. The following figures represent the calculated averages 
for L. italicnm: —7 11; 8.96 ; 9.64,12.64,6 21, 11,65 l xz.4 ; 12.11; 7.25 
and 9 65 ; for 2 sorts ,of L. itahcum var. Westerwolchcum the figures are 
11.89 and 9 51 ; for L. perenne 9.3 

316 - Crosses between the French “ Chevrier ” Bean with Green Seeds and other 

Varieties. — Vow Tschermak, E., in Zeitschrift fur Pflanzenzuchtung, Vol VII, No. 1 
pp. 57-61. Berlin, 1919. 

The French “ Chevrier ” bean is largely grown in the neighbourhood 
of Paris. The tegument of the seeds, that is, the spermoderm, keeps 
green even when these are fully ripe; so do the cotyledons. The shells 
have a tendency to keep green, fresh and succulent much longer than 
in other varieties. Crossing Chevrier with types having yellow coty¬ 
ledons and pigmented spermod’erm , we will find on the same mother- 
plant seeds with yellow cotyledons. This is a plain example of embryoxenia. 

The pigmented character of the spermoderm is dominant in F v but 
in F 3 the usual ratio remains, viz '3.1 (810 : 239 = 3.39 • x.oo). - 

The positive relation between green spermoderm and the permanence 
of chlorophyll in the ripe shells is very interesting ; this is observed in 
F x and F z when crossing sorts with yellow cotyledons, but there is no rela¬ 
tion between the green of the shells and that of the cotyledons. The 
correlation is therefore quite restricted to organs of permanent natural 
origin: the spermoderm and pericarp organs originated on the female side. 
The valves of legumes with yellow cotyledons will keep green and tender 
till maturity because of embryoxenia. 

In F t in which the white 01 pigmented spermoderm dominates over 
the green, the colour of the pods fades as maturity approaches, but 
they always contain seeds with yellow and green cotyledons in the ratio 
3:1. In l 7 ! only plants with green spermoderm have pods always 
green, the colour never fading. There may he the combination of valves 
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that fade, with white spermoderm and green cotyledons , it is easy to pick 
out the looked-for combination of green spermoderm and green cotyledons 
through the deep green colour, while seeds with green cotyledons inside 
a white spermoderm are light green in colour 

Types which are the result of dissociation, are to be found in F 2 
and onwaids , the colours of their valves and speimoderm vary from 
light to very dark green. This might be explained by the presence of 
2 factors, one with a direct and decisive action, and the other acting 
as an intensifier through a purely catalytic action The latio 3 * x is but 
apparent, the real ratio being 12 * 4 

The Chevrier Trench bean is a first class vegetable Unfortunately 
the leaves are damaged by red spider (Tetranychus tetanus,) while 
a fungus, Colletotriclimn LindenmtJuaniim affects the pod and seeds 

The author is hybridising the Chevrier variety with the varieties 
Princess, Flageolet, Victoria, Pansien blanc, Whchsdattel, etc , 111 order 
to produce resistant and early types with larger seeds keeping at the same 
time the fine qualities of Chevrier Types have already been obtained 
with seeds weighing 580 gm , the seed of the original Chevner weighing but 
278 gm. 

Other crosses were made between Chevrier and Heinrichs Riesen- 
zuckerbrechbohne to create varieties with pods which would remain 
green until maturity (Chevrier character) that at the same time would 
not be stringy; very thick and succulent (Heinuch character). 

In 1919 good combinations of such characters were obtained in F 2 , 
these types will be propagated in 1920 and then suitability for canning 
tested 

sxy - Genetic Factors that Determine the Formation of Anthoeyanin in Peas, — 

Bach, S, m Zeitschnft fur Pflanzenzuchtung , Vol VII, No 1, pp, 61-66 Berlin, 
June, 1919 

The following gametic formulae concern the colour of the flower of 
Pisum * — 

ABAB = homozygotic red 

AbAb — homozygotic pink 

aBaB = normal white 

red x white — F heterozygotic red = AaBB 

pink X white — F heterozygotic pink = ABAb. 

The author carried out a series of investigations for the purpose of 
ascertaining whether red heterozygotic plants, having ABaB structure, 
can be distinguished from red homozygotic ABAB through any appreci¬ 
able differences m the quality and concentration of anthoeyanin. The 
white varieties “ Victoria ” $ and " Moerheims Riesen ” $ were crossed 
with red Pisum arvense and with the pink flower variety " Rote Kro¬ 
nen ” (S . For reference and comparison, besides the 2 above-mentioned 
homozygotic types the “ Niedrige Violette ” variety was also taken as 
a control. 

Small pieces of petals were cut weighing 10 mgm. altogether, these were 
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put m a calibrated tube containing 40c of 9b % alcohol, and the tube was 
closed 

The petals lost their colour after 2 | hours, when it may be said that 
all the autliocyamn had passed into the alcohol The colour test was easily 
made with the naked eye by looking at the two alcohol extracts against 
white papei. The one deeper in colour was diluted with more alcohol till 
the tint 111 both was even The ratio of anthocyamn concentration was 
established on the proportion of alcohol used for the dilution of the 
deeper colour 

If extract A was deeper in colour than B and the alcohol required to 
bring it down to B wjs o 8 cc , then the anthocyamn'concentration in plant 
A was 3 times that 111 plant B After even concentration was obtained, the 
tint undeiwent further examinati n as to tone , for this second colour test 
the author employed Milton Bradley's colour scale 

Results obtained — x) Colour intensity m floweis of heterozy¬ 
gous individuals was equal or higher (x % times) and even lower than the 
red of homozygous flowers As far as concentration is concerned, there 
was therefore no difference between the 2 types, the discrepant ana¬ 
lytical data are within the normal limits of the faculty of modification 
The colour tone was identical m any case, the quantity and quality of an¬ 
thocyamn wrs consequently absolutely the same in both red homozygous 
and fed heterozygous types. 

2) The extract of the pink variety of the ” Rote Kronen ” was m any 
case 2 to 8 times less concentrated than the homo-and heterozygous reds 
The 2 red and pink types do not only differ as to colour intensity, 
there is a difference in the quality of anthocyanin as well m fact when the 
2 solutions are, through dilution, brought to have the same concentration, 
a considerable difference is noticeable in the colour tone There are 
2 colours instead of one and when examined with the aid of Bradley's 
scale, we find that red ns nearer to Violet Red No x and pink is closer 
to yiolet Red Tint No x The 2 homo- and heterozygous types differ 
consequently m both colour concentration and pigment 

The factor B which is present in both red and white flowers and which 
can change “ pink ” to “ red ”, rather than concurring to intensify the 
colour produced by factor A , is responsible for the formation of a new 
colouring matter. 

318 - On Some Attempts to Cross-Pollinate Peas and Beans. — bach, s., m zeUschHft 
fUr Pflamenxiichtunt* Vol. VII, No 1, pp. 73 * 74 . Berlin, June, 1919. 

Castration of 10 flower-buds of the pea variety “ Victoria” ; 7 of them 
were artificially fertilised with pollen of Vicia Faba , 3 were not treated, 
all were protected with a parchment paper covers. After 48 hours the 
stigmata were cut off 3 of the pollinated flowers, fixed in Fleming's 
solution, and embedded in paraffin. The 7 flowers left were kept for eight 
days in their paper bags, when they produced pods from 1 to 2 cm. long 
and from o 4 to 0.6 cm. wide; the pods were seedless, and soon dried and 
fell off. 
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Microscopic examination of the stigma showed that only some of the 
pollen grains had produced a pollen tube, which was very short, 10 jjt, at 
most and was unable to penetrate the tissues of the stigma itself. 

We have here the corroboration and cytological explanation of the 
negative results which attended Gariner and TsciiErmak’s hybridising 
attempts. The small seedless pods were of parthenogenetic formation. 

The impotence of the pollen of Vicia Faba might be explained, the 
author thinks, by the want of the special chemical stimuli required for 
the growth of the pollen tube and for enabling it to penetrate. 

319 - On the Heredity of Red and Yellow Colours in Beta . — Eindhard, b. and 

Iversen Karsten, in Zeitschnft fur Pflanzenzuchtung, Vol. VII, No. 1 , pp. 1 -x 8. Berlin, 
June, 1919. 

Plants used in experiments • Eckendorf red beet, Des Barres yellow 
beet, white sugar beet. Beta mantmm, and B. cicla. 

We have in every case a determinant for yellow, the presence of which 
is indispensable for the manifestation of any colour. R red and Y yellow, 
together, give red , Y by itself produces yellow, while R by itself gives 
no colour. 

The gametic formula of a heterozygous plant in relation to Y and R 
will be R r Y y (F 1 ) and its descendants would be . — 


1 RR YY 

red 

constant red. 

2 RR Yy 

red 

dissociation in 3 reds . 1 white 

r RR yy 

white 

constant white with red determinant 

2 Rr YY 

red 

dissociation in 3 reds . 1 yellow . 

4 Rr Yy 

red 

dissociation in 9 reds : 3 yellows , 4 whites. 

2 Rryy 

white 

dissociation in 3 whites with factor for the red and x white without 



such factor 

1 rr YY 

yellow 

constant yellow . 

2 r r Yy 

yellow 

dissociation in 3 yellows , 1 white 

1 rryy 

white 

constant white . 


On the strength of these formulae the observations of the author 
are easily explained. Nevertheless in certain cases the number of indi¬ 
viduals, the colour of which do not correspond with the .anticipated pro¬ 
portions, is larger than the mean probable error. 

Thus, from a plant with the constitutional formula R r Y Y in E 8 , were 
obtained 120 led individuals and 669 yellow, this being the ratio 2.578: 
1.422, rather than 3.00 * 1 00. The deviation is therefore i o. 422 or II 
times greater than the average probable error corresponding to 2000; there 
is consequently a large surplus of yellows. 

In series 9-13 heterozygous hybrids with regard to the 2 determinants 
R r Y y Should produce reds, yellows and whites in the ratio 9:3:4, that 
is, the ratio between reds and not reds, should be 9 : 7. In reality the ra¬ 
tio was 8 : 43 : 7.57 with an evident shortage of reds; thus.the deviation, 
was + o. 57 or 4 times larger than the calculated average probable error 
Such occurrences are explained with the coupling 6f factors, “Fac- 
torenkoppelung ”, thus hybrid R r Y y, instead of producing the 4 ga- 
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metic forms R y, R Y, t Y, r y in equal numbers, gives through the com¬ 
bination Ry and rY a frequency n times greater "than that correspondmg 
to RY and ry 

Instead of 9 reds • 4 yellows • 4 whites, we should have the ratio: — 

2 n 2 + 4n + 3 reds: n' 2 4* an yellows . n 2 -f 2n 4 - x white 

Considering the cases as a whole we find n between 1 65 and 1 75 
There is therefore coupling of R with y and r with Y, but the coupling 
is not perfect as it requires the combination of Y R and r y according to a per¬ 
centage of " crossing over ” equal to 36-38 % 

320 - Effect of Temperature on the Quality of Sweet Maize. — Stevens, n e. and 
Higgins, C H., mJournal of Agricultural Research, Vol XVII, No 6, pp. 375-284 -f- 4figs 
Washington 1 >. C., Sept, 1919. 

The temperature at which sweet maize remains exposed after harvest 
has considerable influence on its quality. It is generally admitted that 
sweet maize canned near the northern limit of its cultivation is sweeter 
than that which is canned farther south. From the investigations of 
Straughbn and Church it appears that the sugar content of the same var¬ 
iety of maize when harvested is approximately the same in Florida, South 
Carolina, New Jersey and Connecticut The factor which eventually 
has an influence on the concentration of sugar would be the temperature 
during the period of preparation of the produce for commerce. 

The authors, working on these, lines have been able to determine 
that,— (1) Maize deteriorates rapidly after it is picked (loss of sugar) and 
that; (2) the rate of deterioration is greater when the temperature is higher. 

The variety “ StoweH’s Evergreen” (Maryland) when freshly pulled 
contained from 4.39 to 4.74 % of sugar. After 24 hours at 100m tempera¬ 
ture, one-third of the sugar had disappeared and the loss continued until the 
sugar content fell to 1 80 % At a temperature of 30° C. more than 40 % 
of the sugar was lost in 24 hours. 

To show that the deterioration of the quality of the grain is in direct 
relation with the temperature the authors made the following experiments: — 

Some oars of freshly picked maize (variety " Early Bantam ”) were 
split lengthwise; one half was left in room temperature (about 20° C.) 
and the other half was placed in a refrigerator and kept at a temperature 
of io° C. 

An analysis of the percentage of sugar made after 26 to 30 hours showed 
that the percentage was much higher in the halves kept in the refrigerator. 

Given the existence of a relation between the temperature and the 
sugar content of maize, it is very easy to explain why sweet maize canned 
in relatively cold regions is superior in quality to that canned in relatively 
hot regions 

In Maryland sweet maize is canned in August at an average temperature 
of 23.67° C., while in Maine canning is done in September at an average 
temperature of 15.28° C. The difference between these temperatures ex¬ 
plains the difference in the quality of the produce generally noted, 
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Percentage of sugar in the respective halves of each ear. 


Tfor N° 

Percentage of sugar m the 

Percentage of sugar m the 


half kept at 20° C 

half kept at io° C 

1 ‘ 

0/ 

1 % 


, 0 

fo 

II ... 

2 43 

4 06 

12 

I 90 

3M 

13 .... 

2 28 

5 54 

I 4 

I 90 

3 7^ 

16 ! 

x 3b 

3 18 

I 7 

1 78 

42I _ 

Average 

2.02 

3 97 


mbbe crops 321 - Kapok in French West Africa. — charmer, j , m Bulletin economise de I'ln&ocfom, 
Year XXI, New Senes, No 138, pp 784-786 Hanoi-Halpbong Sept-Oct., 1919. 

During the war kapok was much in demand by the French Admiralty 
and its use since has become more general Kapok is common all through 
tropical Africa, but it is only during the last few years that quite a trade 
started in a small number of colonies. All the kapok imported in Europe 
is for the greater part supplied by Bntish India and the Dutch East- 
Indies Indo-China (Cambodia and Tonkin) produces it, but it is all 
used locally, there is kapok also in Mexico and Brazil. Among the late 
German colonies attention was given to kapok in German East Africa ; 
Togo also exported a few tons in 1912 and 1913. 

From the upper Senegal-Niger 962 kg were exported m 1911, 8 tons 
in 1912 and 28 tons in 1913 

Kapok has been exported from the Ivory Coast since 1913 and though 
figures are so very small, they point to the beginning of a trade that has great 
possibilities What has been attempted in these 2 colonies could be 
tried in all French West Africa where kapok trees are most common , they 
grow wild from the Gulf of Guinea to the limit of the Sahara or mid-Saha¬ 
ra zone. The 2 principal sorts are the bombax and the ceibas, both gigantic 
trees Bombax yields a dear snowy white wad, ceibas produces greyish 
or light red matenal of lesser value than the former, but being very 
plentiful this crop is not to be overlooked. 

In 1913 the Colonial government forbade the cutting of kapok trees 
in order to preserve a wealth of which native inhabitants were unaware. 

The author describes methods for gathering kapok Bamboo ro 4 s 
by carrying a wooden hook at the end to gather the hanging 
crop instead of bang satisfied solely with the picking of the over-ripe 
fruit fallen to the ground; pickers should be supplied with bags to 
avoid packing in leaves. For want of a small threshing machine the 
old Malay system might be used consisting in thrashing and shaking 
kapok on a bamboo flooring. The bamboo canes are not quite closely 
laid, so they allow kapok seeds etc to fall through the space left between 
them. A great future awaits the industry in Frenfeh West Africa if, as old 
plantations are exhausted, new planting is carried on without neglecting 
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plant selection Bombas propagated by cuttings produces kapok after 
5-6 years, raised from seeds alter 8-10 years 

322 - The Pan-Palm of Southern Annam and its Fibre. — 1 Petite preface de Chbva- 
lieR, AUG (Directeur de 1 ’InStitut Scietitiflquc de Saigon) — II Bussy, P , in Bulletin 
a^ricole da Vlnstitut Scientifique de Silicon, Year I, No 13 , pp 377-380 Saigon, 
Dec, 1919 

I. — In Annam and Cochin-China theie is a palm with fiabellate leaves, 
which fills a great place in the natives’ domestic economy The native name 
of these leaves is “ Ra-buon ” and they are used for thatching roofs, for 
making various kinds of baskets and a sort of sunshade. Sails are also 
made out of the younger leaves; these are divided into strips, which 
are sewn together afterwards, the sampans sailing along the coast of Annam 
are fitted with these sails. Older leaves, first made into strips, then sewn 
together and bleached are used for making partitions, which separate 
the rooms m an Annamite house. 

Roureiro knew the native “ Ba-buon " industry, as well as the 
native name of the leaves, he had heard of this palm living in the 
forests of the Mois country, but he had never seen it. He described it 
and called it Pandanus laevis, wrongly classifying this palm as Pandanus 
and identifying it with Pandanus moschatns syn. latfvis by Rumfhius. 

“ Ra-bu6n " really is a palm pf the genus Corypha and, if its old specific 
name were traced, we should have the following synonymy: — Corypha 
laevis (Tour.) A Chev. ( Catal. Jard. hot. Samon, May, 19x9, p. 56) — 
Pandanus laevis Rour = Corypha Lecomtei Beccari 

Corypha laevis is common in the forests of Southern Annam and north¬ 
western part of Cambodia , it is the “ Treang ” of the Cambodian natives. 
Unknown m the forests of Northern Annam and Tonkin., there its place is 
taken by a Lwistona, a palm whuch is grown 011 a large scale, especially 
m central Tonkin. 

The following account concerns only the fibre of Corypha laevis of 
Southern Annam and North-western Cambodia; the information was 
supplied to the " Institut scientifique ” by the Annam Forestry Department. 

II. — The author tried experiments aiming at utilising “ Ra-buon” 
fibre as a textile. He obtained it from the leaf-stalks and blades of 2 
lots : one was made of full grown leaves, already partly dry, the other lot 
was made of leaves that were still closed. 

Throughout the leaf, the fibres are grouped in bundles and bound by dif¬ 
ferent pectic and nitrogenous substances, vasculose, cutose, etc. which 
must be removed by suitable solvents, which should not appreciably alter 
the colour and resistance strength of the fibre. 

The author describes the different processes, by which he extracted 
fibre from the petioles : *— 

1) Mechanical treatment by breaking the leaf-stalks with a wooden 
mallet; 2) treatment with steam; 3) chemical treatment. The best che¬ 
mical for the purpose was sodium carbonate icr% strong, cold, or heated 
under 6 %lb. pressure. 
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From the trials made the author arrived at these conclusions• — bun¬ 
dles of fibre of great length may be mechanically prepared by moderately 
beating leaf-stalks with a wooden mallet and so avoiding much waste. How¬ 
ever the fibre that falls out during this treatment may be worked into fairly 
strong ropes Of all processes steam treatment tinder pressure and the 
prolongued steeping in a weak solution of sodium carbonate are those that 
least affect the resistance of the fibre. 

Leaf-stalks and leaves, whether full grown or still closed, might be 
utilised for the extraction of long staple and, if the latest appliances were 
employed, this might yield some of the best textile materials, 

323 - Investigation of “ Marine Fibre ”, the Fibre of Posidonia australis. — 
Read, J an d Smith, H!. G-, in the Commonwealth of Australia, Institute of Science and 
Industry Bullettn No 14, pp 40, bibl of 66 works, plates 20 Melbourne, 1919 

The fibre has its origin m the leaves and stems of the monocotyle- 
donous plant, Posidonia australis (N O. Naiadaceae), which so far has 
been recorded from the foreshores of Western Australia, South Australia 
and New South Wales and from Tasmania; but it probably extends 
around the whole continent. It is a submerged marine flowering plant. 

The fibre is pale brown in colour, being of a lighter shade and coarser 
than coconut fibre (“ coir ” taken from the outer coating of the coconut) 
to which it '"bears a general resemblance. The fibre bundles are short 
(5 to 20 cm., generally 10 to 17 cm), with an average tensile strength 
of 20.15 kg. per sq. mm., and an elongation of 5 29 % (variable). They are 
of a very brittle nature The length of the filaments is frcm5toi mm. 

The chemical structure of marine fibre corresponds with that of 
lignocellulose, intermediate m character between jute and wood ligno-cel- 
lulose, but it is characterised by its marked resistance to dilute alkalis, 
and to cellulose solvents and by its unusual affinity for dyes, 
especially basic colouring matters 

The Posidonia australis cellulose is obtained in a 55 % yield when 
the fibre is submitted to the chlorine sulphite process. It resembles es¬ 
parto and straw cellulose both in its high furfural value and m its length. 

The raw material yields 7.5 % furfural, and 9.2 %. crude cellulose 
But the cellulose of Posidonia yields no colour with aromatic amines com¬ 
pared with esparto cellulose, etc. The treatment of the cellulose 
with a 17 5 % solution of caustic alkali gave 79 2 % of cellulose, which 
gave in its turn 2 9 % furfural. 

In this respect is it is very similar to esparto cellulose 

The workable area of the South Australian Posidonia deposits has 
been estimated at 4600000 tons of fibre, which, washed and purified with 
acids, could be landed at a European port at £19 per ton The shortness, 
coarseness, and lack of flexibility and cohesion as well as the structural 
characteristics of the filament, are all opposed to its employment in the 
fabrication of fine textiles. 

In the fabrication of lower grade fabrics, marine fibre can be 
mixed with wool, and is advantageous owing to its low heat conducti- 
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vity. For coarse textiles, marine fibre is inferior to jute with regard to 
mechanical properties, but owing to its resistance to the action of che¬ 
mical and bacterial agents, it would be of especial use m the manufacture 
of coarse fabrics, which might be required to withstand continued exposure 
to weather 

Although the structural attributes of the filaments are unfavourable 
for textile purposes, a marked degree of success has been obtained by means 
of preparatory treatment with dilute acids. The flexibility, and also to 
some extent the tensile strength show an increase if the fibre 
is treated for several hours with a solution of 2 % nitric acid, other acids 
have a similar effect although less marked After this treatment, the loss 
m carding is less owing the increase of elasticity. 

As a source of explosives, marine fibre has given negative results 
When a method for the separation of filaments has been found, the best 
use for Posidonui will be m paper making The close resemblence be¬ 
tween this cellulose and that of esparto, has led to the belief that paper 
thus made could be used for printing and for ordinary writing paper 

324 - Cultivation of Plants with Oleaginous Seeds in Holland. — Tijdschnft voor Eco- 
mmische Geographic, Year X, No 4, pp 148-154 The Hague, 19x9 

Even in 1669 there was a regular market for linseed oil at Amsterdam. 
In Holland, the cultivation of flax and other plants with oleaginous seeds 
had undergone, from 1851 to 1914, the changes indicated m the following 
table : 


Area of crops yielding oil m Holland , from 1851 to 1914. 


Plants 

185X-1S60 

1861-1870 

1 

1871-1880 

x881-1890 

X8gi-X900 

1901-19x0 

<5=-—— 

ms 

1914 


hectares, 

hectares 

hectares 

hectares 

| hectares 

hectares 

hectares 

hectares 

Rape. . 

28 658 

23 **7 

, 12 690 

7635 

i 4 701 

3047 

1193 

1654 

Sunflower 

— 

— 

r 511 

866 

1 467 I 

419 

783 

720 

Flax . ... 

14 990 

21 293 

18 530 

14665 

11 973 

14 027 

14 650 

7723 

Hemp . . 

1558 

r 460 

x 4x2 

389 

173 

6 7 

30 

30 

Caraway . 

__ 1 

—■ 

— 

— 

2 301 

3380 

5 394 

5 537 

5285 


This table shows that there was, generally, a decrease in these crops, 
with the exception of caraway ; but the latter is used as a condiment, and 
furnishes an essential oil. 

This decrease in crops is due to the development of imports of exotic 
oleaginous taw material. In fact while there were, in 1878, only 5 steam 
oil-factories, there are now 50 steam factories and a total of 135. 

325 - Precautions during Smoke Treatment of Rubber. — vernet, g (Din/cteur du 
Laboratoire d'analyses de Flnstitut Scientifique de ITndochine), in Bulletin agncole de 
VImhtuf Scienhfique de Saigon, Year I, No 12, pp. 362-364 Saigon, Dec , 1919* 

Smoke treatment is excellent for the preparatiori of Hevea rubber (1) 
lout the manner in which it is applied is fraught with serious danger of fire. 

(*} The advantage of smoke treatment of rubber was much emphasised by H, Felix 
toEatr a work published in 1914 bearing the title Caoutchoucs (Hevea brasihensis) ama- 

[8W-JW] 


PLANTS 

YIELDING OILS, 
DYES, 

TANNINS, ETC. 


RUBBER, 
GUM AND RRSJ 
PLANTS 


4 




32S 


RUBBER, GUM AXE RESIN PLANTS 


The following information aims at teaching planters how to avoid 
mishaps that might degenerate into disasters. 

The heat developed by rubber on fire is such, that all efforts to extin¬ 
guish it are useless and that the only thing that can be done is to isolate 
the outbreak. 

The contrivances used at present for smoking rubber are more or less 
conceived in the same manner . — afire-place outside with pipes leading the 
smoke to the room where the rubber sheets hang for treatment. If the 
size of the fire-place is adequate, it is easy to make the quantity of smoke re¬ 
quired, by regulating the access of air and so engender incomplete combustion. 
Smoke is accompanied by soot and tar, which carried by a draught of hot 
gases, settle or are condensed inside the chimney and inside the pipes. 


zoniens et asiatiques. Etude comparative Le trait ment du latex Bmite Larose edit, u roe 
Victor-Cousin, Pans 

In this work the author compares rubber grown m the Far East with that produced on 
the Amazon , he indicates the reasons of the lower quality of the former and gives valuable 
information on improved systems of rubber growing and better handling of the latex 

It is to be noted first that the Hevea:. cultivated m the Far East are not the same variety 
or sub-species as those on the Upper Amazon famous for then product. Para-rubber 

Rubber trees of the Upper Amazon are the Hevea biasiltensis u preta „ black, which yields 
the true black lubber 

The Heveas in the Far East came from the Lower Amazon, which even m their ordinary 
habitat yield a weaker latex after coagulation The latex on the upper reaches of the Amazon 
yields 50-52 % dry rubber, but on the plantations it rarely is more than 25 0/ n , a 30 days" 
average being 20 ° 0 

On the lower course of the Amazon there are different varieties, which rubber planters 
call after some of the characters of the latex, thus Seringa branca is the Hevea producing 
white latex, Serin%a fraca the one with weak latex, Seringa morada yielding purple latex. 
Seringa queimada that with dark brown latex The latex of all these varieties is more fluid, 
than that of the black Hevea 

According to the author the Heveas of plantations in the Far East are seedlings of the 
Hevea morada introduced in 1874, which is the best of the 4 above-mentioned varieties. It 
is not improbable that from seedlings of two impoiied varieties a third originated at some 
acclimatisation station in a British colony, c e Hevea confttsa, which became afterwards the 
variety predominant on Asiatic plantations 

The author believes that true black Hevea cannot be planted anywhere in Asiatic 
countries , French Indo-Chma suits Hevea best, provided that it be planted m red soils of 
inland districts 

In order to obtain good rubber in the Far East, whatever the variety may be, tapping 
should never begin before the tree is 8 or 1 o years old, not at 4 as it is now done The tree should 
be allowed to rest — 1) From the autumn till when the leaves are fully 011 again; 2} during 
the height of the ramy season, because latex thems too thin (On the subject of the age at which 
a tree may be tapped and on the extent of tapping operations, See precis of Girard’s work 
m this R January, 1920, No 50) Further precautions are necessary see as follows * — 

* ) to *<*<>?* a xaeVbod of tapping whereby the greater portion of the suitable bark may 
be utilised, 

2) to shorten the run of the latex to the cup , 

*3) to avoid water getting into the latex by seeing to the basins used for latex collect¬ 
ing and by tracing the track for the latex flow not with water but with latex itself ; 
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It will be impossible for these to catch fire if the quantity of fuel to bank 
up in the fire-place is larger than that burnt with the draught laised 
If 011 the contrary there is not enough fuel banked, or the draught is 
much too strong, the air rushes up the chimney and smoke pipes and 
carries with it the flames which ignite soot and tar A file thus starts like 
an ordinary chimney fire, the consequences of winch may not be serious, 
if limited to the “ stickage ” ot the nearest rubber sheets, but may have 
the most senous consequences, for the whole crop may be destroyed and 
the building with it 

Against such untoward occurrences a number of precautions may 
be taken 

(1) Sweep the chimney and scrape all smoke-carrying pipes, winch 


4) to piotect all vessels from an and dust, 

5) latex handling should be done under conditions of utmost cleanliness, 

6) to do away with acids for the coagulation of rubbei, 

7) not to employ rubber sheeting appliances before rubber has acquired body, 

8) to dry rubber rapidly, by sun drying or drying m vacuum 

The author sees m the smoke treatment a good substitute for acids to assist coagulation. 
He obtained good lesults with carhop dioxide and creosote, creosote, being heavier, collects 
at the bottom and acts on the latex through its emanations, rubbei is thus steiilised without 
any foreign substance remaining caught in it 

Smoke treatment 1) does not hasten coagulation, but allows it to take place naturally, 
which it* of the utmost importance, 2) sterilises rubber without leaving traces of foreign 
substances , 3) makes possible sun-drying, drying in vacuum or in special drying rooms. (Ac¬ 
cording to the author, when acids are used as coagulants, it takes 2 or 3 months properly to 
effect diying in suitable places where sun-Ught is regulated , on the contrary 4 or 5 days of 
sun drying are sufficient m the case of rubber coagulated by the agency of smoke) 

The system adopted by the “ seringueros ,, of the upper affluents of the Amazon, apart 
trorn being lengthy, cannot be applied to the latex of llevca plantations, because this is much 
thinner 

The author conceived an excellent plan foi the latex of Ht\ca preia A drum arrange¬ 
ment takes the place of the other contrivance used by the serin micros for making the lubber 
ball, which is so haul and difficult to start The drum is first smoked, then its cylindrical 
surface receives from x 5 to 20 coats of latex ; after smoke treatment rubber sheets aie obtained 
in this way from about */6 to ^inch thick according to market requirements The drum after 
every 5 or f> daubs should be rolled over a Hat board in ordei to press the rubber on to the 
cylindrical surface ; it will take lubber 10 minutes to harden and cool, after which the rubber 
sheet may be detached 

This method does not suit the thin latex of Ileveas xn the Par Past For this the author 
invented a special smoke treatment, which can be relied upon to give very good results He 
gives a detailed description of the system and of the plant iequiret .1 Briefly, these are the 
mam points of the system .•— x) a layer of latex 4 / 5 inch at most, is kept exposed to smoke in 
a closed room, the temperature of the room is lowered till the formation of a eoagulum ; this 
is washed, partially dried, drained under Slight pressure and finally thoroughly dried, 2) the 
plant comprises a board on which can be placed many small basins all containing the aforesaid 
latex layer of 4-/5 inch * the board is placed in a cupboard of metal sheetings or in a room that 
can be well closed. Smoke from a stove is made to circulate round the room, round and over 
the basins containing the latex. Through special appliances smoke temperature can be re¬ 
gulated at will. (Ed) 
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should consequently be so arranged as to make their frequent inspection 
easy* 

(2) Unless great negligence be shown, it is easy to avoid the conse¬ 
quence of not having enough fuel banked up on the grate* For this it 
will be sufficient to adopt that system of banking the fuel m a box 
placed over the fire and in communication with the grate; from this 
box fuel automatically falls on the grate m the same proportion to that 
which is burnt Fuel consumption is regulated by the amount of air 
admitted ; it is necessary to see that the fuel box never runs empty and 
that the grate is kept clean. 

(3) Concerning fin* prevention it is nevei superfluous to take all 
possible precautions even when these might look like a duplication of 
work. 

If we trace the outbreak to the pipes, the simplest way to stop the 
fire is to stop the air, which is done by closing the 3 ends of the system. 
It happens, however, that when fire breaks out, nobody is about the place 
or the fire is noticed when it is too late for any action to be of real help. 

Fire alarm devices are therefore necessary and the author describes 
one that could be easily made on the plantation. It is sufficient to place 
at intervals inside the pipes a sort of vertical trap very similar to a tiger trap 
and at the mouth of the stove or fire-place, a kind of mouse-trap as 
placed at the delivery end of the smoke driving pipes These are all kept in 
position by a wire which runs through the pipes and over a pulley at the end. 
The wire is made of a metal with low melting point; if fire starts up in 
the chimney or in any of the pipes, the temperature rises, the wire melts, 
the traps drop and close the system ; air being thus shut off, the fire stops 

It would be useful to put up several such arrangements through the 
whole system and, whatever the device adopted may be, care should be 
taken to keep it in working order by preventing an accumulation of soot 
and tar on the gear The safety wires commanding the traps should be 
of tin, lead or zinc the melting points of which are 439 0 , 635°, and 743 0 F. 
respectively 

(4) At any time, through unsatisfactory working, the device 
might not prevent the leaping flames from reaching the delivery end 
of the pipes inside the drying room; against such possibility it would 
be wise not to hang the rubber sheets too close to them and so avoid 
“ stickage 

sugar crop 326 -The* Uba * Variety of Sugar Cane in British South Africa.— Tropical Life, Voi. x v, 

No. 10, pp 1 54 -i 55 London, Oct, 1919, 

In 1897, Zululand was annexed by England and became part of Natal; 
its area is about 10 500 sq. miles aud its population, according to the Cen 
shs of 1904, consisted of 1693 Europeans, 203 373 natives and 120 Indians. 
After the publication of the Zululand Commission's report in 1905, agri¬ 
cultural settlement made rapid progress; for this the sugar industry is 
solely responsible and the f< Uba ** variety of sugar-cane has largely con¬ 
tributed to the progress made 
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Although the sugar-cane is a tropical plant requiring great heat and 
an abundant rainfall, it can be successfully grown in a sub-tropical cli¬ 
mate, as is proved by the plantations in the coastal belt of Natal, a region 
extending from Port Shepstone (on the south coast) to beyond the Umfo- 
losi River (on the north coast), and measuring about 260 miles m length 
The aveiage mean temperature of this sugar-cane region m Natal 
is 77°F. and the superior results obtained m Zululand are attributable to 
the higher mean temperature prevailing in that northern area, where 
the period necessary for the maturing of the cade is, consequently, shorter. 

As sugar-cane does not mature m one year and has to face extremes 
of climate, severe losses are common, thus, the “ Uba” variety of cane is 
extremely interesting because of its great resistance to local adverse con¬ 
ditions. The average annual rainfall is a little under 40 inches, but this 
limited rainfall is m some measure compensated for, by heavy rainfall 
precisely at the period of vigorous growth of the cane, by a comparatively 
humid climate and by judicious manuring 

It is said locally that the name “ Uba ” or " Yuba ” is derived from 
the only letters legible on the label attached to this variety when first 
brought into the colony. The origin of this variety is uncertain: some 
say that it originated in Brazil, others that it originated in India and was 
introduced into Brazil 

M* Pearson gives the following analysis of the juice of the “ Uba " 
sugar-cane — 





Average 


[ Maximum 

Total solids * 


i 

20 32 0 

i 

22 79 % 

Sucrose . . 


* * 1 

1861 ° 0 


1 20 79 

Purity. 

• 

• 

91 60 

! 

91 20 


Though there is a large proportion of fibre in the cane, this 
indicates no inferiority 111 the juice; in fact the quality of the juice is not 
surpassed by any other variety, as is shown by the results of analyses 
made of 33 other varieties (chiefly Hawaiian and Demeraran). 

In conclusion the utility of nitrogenous fertilisers in conjunction with 
phosphatic and potassic fertilisers in the Hawaiian islands is referred to, 
and the method of cultivation practiced ttx those islands is de¬ 
scribed (1). 


(x) The work by 31 Colsoh entitled Culture et Industrie de la canne A sucre auxtles 

Hawai el A la Reunion, x Vdl, 431 p., 1905, Challamel Edit, 17 rue Jacob, Pans, may here 
be referred to: the question of fertilisers for sugar-icane cultivation in the Hawaiian islands 
is dealt with on pp 32-34 (Ed ) 
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327 - Experiments Made in India Regarding: I. The Method of Planting Sugar-cane 
Setts; III .The Efifeet on the Yield of Various Plants of the Position of the Seeds 
in the Soil at the Time of Sowing. — kcx-karni, m U (Acting Deputy Director of Agn- 
culture, Southern Division, Bombay Piesidency), in The Anricv.ltuutl Journal of India, 
Vol XIV, Part 5, pp f 791-796, 2 fig -+* 5 pi Calcutta and Iyondon, Oct,, 

I. — Results of experiments comparing the method of planting sugai- 
cane setts of one eye-bud placed upwards with other improved methods, 
especially with the method of setts of 3 eye-buds pointed sideways 

Owing to special conditions of soil and water the Bnx reading of the 
juice scarcely exceeded 14 % m the different methods of cultivation 
Hence the Table given below (which compared the results given respecti¬ 
vely by — (.4) Setts of one eye-bud pointed upwards, ( B) setts of three 
eye-buds pointed sideways) indicates only the yield m cane and not the 
yield of “ gur ” (crude sugar) 


Results of comparative experiments of plantation 


1 

1 

Method of planting 

1 

1 

Number 

of 

eyes planted 

No of plants 
germinated after 
20 days 
of planting 

Percentage 

of 

germination 

No of plants 
finally Kept 
(mother and 
tiller plants) 

Number 

of 

canes harvested 

; 

ns $ 

1 

Average weight 
of one cane 

li 







| lb ! 

, lb 

7 . — Plot of 1 <£ git nth a ” (*/ 40 th I 
ol an acre) : j 








A) Single eye-bud, point up¬ 
wards r . * 

B ) Three eye-buds, points side- ' 
ways 

901 

: 

1002 

833 

1 

1 511 

82 ! 

50 

1079 

889 

843 

782 

l 4323 
^ 3366 

; 

//. — Plot of 30 “ gunthas ” ( 3 / 4 j 
of an acre) . , , 


1 

1 




t 


A) Single eye-bud, point Up¬ 
wards 

B ) Three eye-buds, points side- 

wais . * , . . 

27 030 

30 060 

1 

24 9901 82 
*5 330 , 50 

32370 

26 670 

1 

25 290 120750 
23 460^x00980 

5 1 

4.3 


The Brix reading being only 14.2 % in both methods of planting, 
the yield in “ gur '* obtained for 30 gunthas was — 

[A) Single eye-bud, point upwards . . 12 570 lb 

(B) Three eye-buds, points sideways . . 0 {>C>o » 

If the Bnx reading h?d been 18 to 19 %, as is usually the case 
for sugar-cane, the yield in “ jur ” would have been: — 


(A) Single eye-bad, point upwards. 16350 lbs 

(B) Three eye-buds, points sideways .... . 13 735 » 


These figures show that the yield of cane was about 25 % higher with 
method (A) than with method (B), Further experiments on a larger scale 
are being carried out on the Canal Farm at Gokak. 
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There are, however, certain disadvantages in the method of planting 
single eye-buds, point upwards The setts being too small and exposed 
on both sides close to the bud, the plants developed from them, though 
they take more quickly than those developed from setts with 3 eye-buds, 
points sideways, look somewhat unhealthy during the first month until 
a small dose of ammonium sulphate is given as a top-dressing, but after 
that top-dressing the plants (A) grow as luxuriantly as plants (B) 

The following year a fresh experiment was made — vSetts with 3 eye- 
buds were taken and the middle eye-bud was removed, the sett was then 
planted with the two remaining eye-buds upwaids It is expected m tins 
way to obtain a better yield than with the single eye-bud point upwards 
method of the previous year, owing to the elimination of the defects of 
the single eye-bud method while retaining the advantage of position of the 
eye-buds point upwards 

II In view of these results, the author investigated the effect which 
the position of the seed m the soil at the time of sowing might have on 
the yield of various plants 

Experiments with maize, leguminous plants and cotton showed that 
when the seed is planted with the point downwards or sideways, the re¬ 
sulting plants are better than when the seed is planted point upwards 
The position of the seed m the soil at the time of sowing is one of the 
numerous causes of the unevenness in plants and crops, and even of the 
non-germination of good seed But m practice it is only possible to plant 
the seeds in the proper position when planting is done by hand. 


328 - Prevention of Soil Erosion on Tea Plantations in Southern India* anstead, 
R D. m Vhe AqrictiUuutl Journal of India, Vol^XlV, Tart 5, pp. 787-790. Calcutta 
and London, Oct 1919 

At the meeting of the Board of Agriculture in India, held at Pusa 
in 1916, the subject of soil erosion was discussed and it was resolved to 
bring to the notice of planters the fact that the serious losses hitherto due 
to this erosion are to a large extent preventable. 

Dr Hope, of the Indian Tea Association, has published an interesting 
account of the terrace methods adopted in Java, to prevent loss of 
valuable top soil in the tea districts. This te racing, however, was done 
before the plantations were made. The problem presented on mans 
tea estates in the South of India is, on the other hand, to stop soil erosion 
on old established plantations, and a good deal of work has been done in 
several districts during the last few years with the object of solving this 
problem in a practical and economic manner Two methods have been 
adopted with success. The first is a modification of the terracing done m 
Java. At the time of pruning, trenches are opened along the contours 
of the slopes at intervals of 4 or 5 rows of tea bushes These trenches are 
from 18 to 24 inches deep and are filled with the tea prunings the upper 
layer of prunings being packed so that the butts project 6 to 8 inches from 
the ground level, when the trench is filled, and thus form a low fence. The 
soil in the intervening rows of tea bushes is then forked and manured, if 
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accessary , and in some cases a gieen manure crop is sown on it The 
low fence of buried primings serves to catch any soil washed down Un¬ 
fortunately, the tea bushes have generally been planted not along the 
contours but along the hue of steepest slope. It is, however, possible to 
work along the contours and gradually arrive at the formation of terraces 
where the prunmgs have been buried At the next pruning season the 
terraces are improved and new ones made m the same way. This method 
has been found to work excellently on moderately steep slope- where 
it is already much used 

The second method used is to abandon forkiug and clean weeding (i) 
on steep slopes and to keep the soil covered with suitable weeds Tins 
method, of course, meets with opposition from planters of the clean-weeding 
school, but m Southern India the fetish of clean weeding is becoming 
obsolete The proposed method has the defect, m dry seasons, of depriving 
the tea bushes of part of the moisture of the soil and the tea may suffer, 
but this defect cannot compare with the harm done by the erosion of 
bare soil. The choice of plants to be used for covering the soil is very 
important Ideal plants are leguminosae, as they will fix nitrogen and 
reither climb into the tea bushes, nor form too thick a mat on the ground, 
and do not grow more than a few inches high Such a plant is difficult 
to find, and the plant which seems to come nearest to the ideal is Cassia 
mvmosoides E- a leguminous plant which, at altitudes of 4000 feet and over, 
keeps low and spreading; it allows the ram and sun to reach the soil while 
protecting it from erosion; it is easily established and seeds freely. 

Another leguminous weed experimented with is Parochetus communis 
Hamil., a plant with a clover-like habit, but it is not easy to establish over 
large areas for its life is not lon|£ and it dies down to the creeping rhizome 
in the hot weather. 

When a suitable leguminous plant cannot be found other weeds can 
be used, among which may be mentioned Oxahs cormculata I/., Cotula 
austrahs Hork., Cardamme hirsuta I,., Galinsoga parviflora Cav., and 
Laurembergia (Serpicala) hirsuta W. and A. 

329 - Possibilities of Tobacco Cultivation in British India. — The Wealth of India , 
Vo 1 VIII, No 9, P 422 - Madras, Sept, 1919 

Dealing with the future possibilities of tobacco cultivation in India, 
specially as regards the raising of new varieties, the Director of Agriculture 
at Hyderabad states that India is situated more favourably than European 
States where foreign varieties of tobacco have been acclimatised. In 
Europe the climate is such as not to allow of the full attainment of the 
aroma which the introduced varieties possess in their country of origin, 
but Cuban tobacco has been successfully grown in Austria with remarkably 
good aroma, and there is no reason why foreign tobacco should not be 
grown and retain its original qualities (if manuring and curing are properly 


(1) Regarding, clean weeding see R 9 Febr 1919, No 205, III, where this method is de- 
Sdnbed with reference to Hevea plantations in Indo-C hm a {Ed.) 
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attended to) in such a vast country as India where it should not be difficult 
to find a soil and climate suitable for its acclimatising As m the case 
of pearuts and other crops, India should produce excellent tobacco and 
might become the chief tobacco supplying country m the world 

330 - Experiments In Tobacco Growing in Cambodia (1) — delocbe de campocasso, 
(Chef p 1 des Services agricoles et commerciaux an Cambridge) and Merckel (Chef de la 
Station sencicole, d’clevage et d’hydiaulique agiicole du Petit Takco) in Bulletin econo- 
mtque de Plndochme, Year XV, New Series, No 238, pp 781-782 Hanoi-Haiphong, 
Sept-Oct, 2919 

The experiments were carried out at the agricultural station of Petit 
Takeo, near Phnom-penh, with varieties supplied by the Tonkin Tobacco 
Factory and with a native variety 

These trials were made m a year of extraordinary drought and in 
strong clay soil, plants therefore suffered from climatic adversity and, 
notwithstanding that, however, vegetation was generally good The varie¬ 
ties were i) Comstock, 2) Maryland, 3) Hungary, and 4) Khmer (Cambodia 
variety). 

x) Comstock, — The best of the 4 varieties tried from the point 
of view of growth, size of leaves, aroma and combustibility The aroma 
is not too strong and the colour of the leaves is much darker than that of 
the other three It was the least affected by insect pests. The crop of 
leaves, after curing, was 670 kg. per hectare 

2) Maryland — The least satisfactory growth and appearance of 
leaves, which are much smaller, wrinkled, and subject to attacks from 
insects , crop 326 kg. per hectare. 

3) Hungary. — Good variety, satisfactory growth, leaves lighter 
in colour than those already mentioned; little attacked by insects. Very 
much like the variety Khmer in appearance, so much so that even experts 
may easily take one for the other. Crop 854 kg. per hectare 

As cigarette tobacco it burns well, leaving a white ash; the smoke 
is not acrid, the aroma is light and agreeable. 

4) Khmer. — This is the common variety of the country, very 
good from the point of view of vegetation. Beautiful leaves, crop 1000 kg. 
per hectare. It is the largest yielder. Tolerably good as cigarette tobacco, 
the aroma is rather peculiar and many do not like it 

The author remarks that the variety Hungary has all the hardiness 
'of Cambodian Khmer and has, moreover, aroma, combustibility and 
sweetness ; it would be worth while to continue the experiments and for 
the present, limit the trial to this variety. 

331 - Cinchona and Rainfall in Indo-China. — Vernet, O , in Bulletin agricole de I’lnsh- 
tut Scieniifique de Saigon, Year I, No 12, p 380. Saigon, Dec. mo. 

The Bulletin plimomHrique for the year 1918, published by M. G. 
Be Cadet, Director of the Central Observatory of Indo-China, contains 


(l) See R., Jan., 1919, No 61. Tobacco Growing tn Indo-Chma (Ed.) 
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valuable information regarding the agucultural possibilities of the colony 
as the rainfall chart inserted at the end of the pamphet gives a general 
idea of the distribution of rainfall throughout Indo-Chma 

The comparison of this document with the report of M Capus, en¬ 
titled “ The Possibilities of the Cultivation of Cinchona in Indo-China ”, 
reproduced xn this Review (i), will give an idea, based on actual observa¬ 
tion, of the regions which are worth studying, especially as regards cul¬ 
tivation of cinchona It is thus noted that the portions of the area where 
rainfall exceeds the annual 2500 mm are very extensive in all the moun¬ 
tainous regions, and those which exceed 3000 mm are not rare 111 Indo- 
China, that is to say m regions whose altitude does not correspond to 
too marked a decrease m temperature 

The cultivation of cinchona need not be limited to the highest regions 
of the Indo-Chinese mountains, for the average latitude of the colony is 
very different to that of India or Java (2) The high valleys and plateaux 
whose altitude does not exceed 1000 m ought to be specially investigated 
with this object 

aebori- 332 - Progression of Ripening of u Knife ” Pears. — Riviere, g and bailhachl, g , m 

CULTURE Journal de ki Societe Nationals d y Horticulture de France, |th Senes, Vol XX, pp 306-307 

Paris, Dec 1919 

Experiments by the authors on pears of the varieties Beurre Hardy, 
Duchesse d’Angouleme, and Doyenne du Comice, which have enabled 
them to determine that ripening of f< knife ” pears shows itself first 111 the 
tissues near the peduncle, and that it progresses gradually up to the eye, 
but with greater or less rapidity according to the variety 

The analytical results obtained are shown m the following table - 


Progression of ripening of pears. 




Percentages of sugar m the pulp 



Beurt6 Hardy j 

Duchesse 
d’Angouteme * 

DojcnnG du Cornice 

1) Part near the peduncle 


8 9 i % 

1231 % 

10.78 % 

2) Central part ... 


7 98 

12 10 

IO.72 

3) Part near the eye . . 


7.90 

12,12 

10.62 


* At the time of the analyses the Duchesse was the ripest of the pears. 


viticulture 333 - Viticulture in the State of Victoria, Australia.— Queensland Agricultural Journal, 

Vol XIX, No 4, pp 186-187 and No 5, pp 246-347 Brisbane, Oct and Nov, 1919, 
The United Kingdom imports large quantities of fresh grapes from 
Spain The export of fresh grapes from Spain starts every year m July 
and lasts till December. The largest consignments are made in the winter 
months, the quantity shipped to the British Isles and other European 

(1) See R. f Jan, 1920, No 55 (•£<?) 

(2) For " The Cultivation of Cinchona in Java ” see original aiticle by Di J Van Breda 
de Haan in Nov* 1915. {Ed) 
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countries and to North America is about 57 000 tons From this figure 
may be gathered the importance commercially. The variety is the 
Ohanez ”, better known by British merchants by the name of Almerfa, 
because Almerfa is the port of shipment 

Grape-growing on a large scale has good prospects m Australia There 
is, m fact, a large local demand for fresh grapes and the vine is also culti¬ 
vated toi raisins and wine , but the best possibilities in fiont of Australian 
viticulture lie m the export trade In fact, from its geographical position 
Australia can supply the United Kingdom when there are no other grapes 
on the market, Australia would do well by shipping grapes, when 
none are being sent from Spam, and this would be just about the endot 
winter 

The “ Ohanez ” variety is most suited to Australia, particularly to 
the northern districts of Victoria, where the atmosphere is drier than m 
the Spanish province of Almerfa , there the character of this grape would 
show to advantage. It is a choice variety, heavy bearer, tough skinned, 
very much appreciated on local and foreign markets These grapes are 
of excellent quality and are the best for export, they travel well and arrive 
in quite good condition on the overseas markets. 

A trial shipment proved a most successful venture , Ohanez from 
Victoria fetched m England a higher price m summer than did Spanish 
grapes in winter. The net return per acre was very handsome 

To grow “ Ohanez ” successfully, fairly good soil is required and water 
should be available for irrigation purposes. Easy access to the railwa\- 
is also needed 

An important company, the “ Australian Farms Ltd. ” (King St., 
Melbourne), is doing much for the development of the Victorian grape in¬ 
dustry This company has secured some very good land for the purpose 
on the shores of Lake Kangaroo. It can be irrigated and is neai a 
railway station The company offers good terms to intending vine 
growers and assistance in various ways 

LIVE STOCK AND BREEDING 

334 - The * Lucacha ” (Lairodectus mactans ), a Small Peruvian Spider whose 
Bite is Poisonous to Man and Animals. — esca mis, kd„ m Bulletin Ue u Socten 
dc Pathob'ie exottqne, Year X 1 T, No <>, pp 702-720, 1 fig Paris, Nov. 12,1019. 

Study made in Peru by the author, on the " lucacha ”, a small black 
spider with re(J spots, identified as Latrod edits madam Fabr., which adapts 
itself to all climates in the world, tropical as well as the very cold climates 
of the high plateaux of the Peruvian Sierra This spider is poisonous 
but, according to the author, the effects of its bite have been attributed 
to the bite of other animals (a scorpion, Brachvtosternm ehmibergi ; an 
inoffensive lizard, Phylhdadylus gerrhopigus). 

Conclusion's. — 1) The Latrodedus madans has lived m the north and 
south of Peru from time immemorial. At Arequipa the investigations 
of the author have brought it to notice for the first time. 
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2) This spider lives between the stones or small plants in the coun¬ 
try ; it is most numerous m the zone between cultivated and uncultivated 
regions. 

3) The Latrodeotus , commonly called “ lucacha ”, sometimes comes 
into crops of wheat and alfalfa, constituting a danger for the country 
people when harvesting, or the animals which feed there. 

4) Its bite produces in man and animals the neuro-myopathic 
lacirodechsm or arachmdisni of Sommfr and Greco. 

5) Inoculation of animals with the eggs of the spider produces, 
according to the dose, either neuro-myopathic arachmdism or else cu¬ 
taneous haemolytic-gangrenous arachnidism. 

6 ) Intraperitonial mass injection is rapidly fatal. 

7) Repeated bites gave a certain immunity to animals used 111 the 
experiment. 

8) Fractional injections of eggs did not produced immunity, for, 
sooner or later, as soon as the toxic dose was slightly exceeded, the 
animal died. 

9) The venom of the “ lucacha ” can be considered as a cerebro- 
tienro-muscidar poison, a thrombokmase , a hc&molysm , and in the eggs a 
proteolysm in addition. 

xo) The venom, the eggs of the cocoons, the eggs of the abdomen 
of the females, and the young spiders recently hatched give venomous and 
haemolytic extracts in progressively decreasing order. 

11) Diagnosis is generally fairly easy to make. 

12) Prognosis is variable, both owing to the effect of the venom' 
itself, and owing to superadded secondary infections. 

13) Internal and external treatment with permanganate of potash, 
promptly and thoroughly used, is a certain cure. 

14) This remedy should always be in readiness with the country- 
people. It should also always be found in the outfit of the explorer. 

335 - Prophylactic Inoculation of Cattle Against Foot and Mouth Disease. — Euxrario 

(Director General of Public Health m Italy), in Office Inter national d'Hyqidne pubhquc r 
Bulletin mensuel , Vol. XI, Part 3, pp 266-272 Paris, March 191Q 

Tiie problem of immunising cattle against epizootic foot and mouth 
disease has always been the object of keen attention of the Department 
of Public Health in Italy. That Department began by making practical 
use of all that was generally known of the pathogenesis of epizootic foot 
and mouth disease in relation to immunity. 

It is known that an attack of foot and mouth disease naturally or ar¬ 
tificially caused is immediately followed by a state of immunity of longer 
or shorter duration Consequently, cattle for slaughter shipped by sea 
from an infected area, and thus with the disease in incubation, are first 
inoculated at the port of embarkation , as soon as they are well they are 
disinfected and shipped, with, the certainty that they will not develop 
the disease on the journey. The advantages of this method were proved 
by the inoculation carried out at Salonica in 1911 on Serbian cattle 
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imported into Italy, by those made at Naples and CasteUammare on cattle 
sent to Libya in 1915, etc , however this application does not constitute 
a sure method from which great rt suits can be expected in the prophylaxsi . 
of epizootic foot and month disease For this reason the Department of 
Public Health has relied on wide research m the matter of immunity ag ains t 
epizootic foot and mouth disease. 

In 1914 work was commenced entrusted to a special Committee which 
after became a ministerial Commission consisting of (1) Professor Al¬ 
fonso Di Vestea, of Pisa University, President. (2) Professor Achille 
Sceavo, of Siena University (3) Professor Alessandro Lanfranchi, 
of Bologna University (-() Professor Camillo Tek.ni, Co-Director of 
the Experimental Station for infectious cattle diseases at Milan (5) Pro¬ 
fessor Mori, Director of the Experimental Station for infectious cattle 
diseases at Portici (6) Dr Angelo Parodi Deefino, of Reggio Emilia. 
(7) Dr Carlo Bisanti, Veterinary Inspector General (8) Dr. Giuseppe 
Cosco, Veterinary Inspector General (9) Professor Alfredo Baetoletcci, 
Provincial Veterinary Surgeon attached to the Department of Public 
Health, Secretary 

Each expenmentor uses the well-equipped laboratories of the various 
Experimental Statious for infectious cattle diseases. Thus, those working 
m northern Italy use the Milan Station, those working m southern Italy 
have at their disposal, for want of an Experimental Station, a laboratory 
specially created at the Royal “ Cascma ” (Farm) of Poggio near Florence. 

The following is a short account of the results obtained during the 
first 3 years of the research •— 

I. — Immumsmg method suggested by Professor Tekni. —This consists 
in strengthening and prolonging, by successive inoculations of virus 
specially prepared and graded, the immunity which the animals have al¬ 
ready acquired in consequence of a first attack, natural or artificial, of 
the disease 

Unde: these conditions, inoculations with the virus cause a reaction fever 
without any internal symptoms of the disease and in this way generally, 
after 3 inoculations, super-immunity is assured against natural infection 
which lasts during the whole dairy period for milch cows. It is, in short, a 
method of vaccination with natural virus which is applied to young animals 
at an age at which initial infection does not cause sensible harm and when 
infection is easily dominated and which is continued to such a point that 
a degree of immunity is obtained guaranteeing the animals against all 
further natural infection. 

This method has been frequently tested in practice; not only have 
the animals vaccinated been exposed with impunity to natural infection 
in fields and cowsheds, hut quite recently, an outbreak of the disease hav¬ 
ing occurred in an experimental cowshed in the Milan district, a Station 
under Professor Tekni himself, the" vaccinated animals were all ill, to 
such an extent, that the farmers asked for the practical application of the 
method on a large scale. Erom experiments made up to date the following 
doses may be considered effective:— 

[SS5] 



(A) Intravenous inoculation — First inoculation of 25 to 50 cc. 
of hysuper-immunised blood (blood taken from oxen saturated with 
aphthous virus) according as the animal is young or full-grown Second 
inoculation 4 or 5 days later as above with the addition of 25 ce. 
of a solution containing 1 % of filtered virus or 50 cubic cm of blood 
of fixed virulence Third inoculation 8 to 10 days after the second 

(B) Subcutaneous inoculation — Same inoculation as m the previous 
case only doubling the dose of hyper-immunised blood 

Principal theories resulting from Professor Term's work on 

THE PATHOGENESIS AND EPIDEMIOLOGY OF EPIZOOTIC FOOT AND MOUTH 

disease — (1) The best and surest channel of inoculation is by the 
digestive organs, the penetration of the virus by other natural channels 
(either by the skin or by the teats) is always slower and does not cause 
the appearance of the general symptoms before virus is present 11a the 
rumen, the favourite seat of incubation of the virus itself 

(2) The local aphthous lesions are always the first to appeal and they 
are noted as initial even before the fever , by rumination the virulent matter 
m incubation in the rumen which spreads over the mouth infects locally 
the epithelial abrasions. 

(3) Next appear the aphthae in the hind feet, following infection 
communicated by the dung which may remain unmoved tor several days 
in the lower part of the intestines, especially if the animal is on dry fodder* 
The aphthae m the fore feet develop as a consequence of pollution caused 
by passing over contaminated litter or by the laver from the mouth 
of the animal The evidence from protecting of the feet before infection 
is in favour of this criterion. 

^4) The aphthae on the teats originate from local inoculation, the 
virus, present in the milk when the infection becomes general, collects 
round the entrance to the lactiferous canal, but at other points the aphthae 
are caused by inoculation by milkers who habitually lubricate the teats 
with the milk itself. When not milking, the aphthae on the teats are due 
to insect bites, dirty litter, movements of the animal's tail, etc. Careful 
disinfection of the teats and the hands of the milkmen and the use of 
antiseptic lubricants reduce the aphthous eruption on the teats to a mi* 
nimum 

(5) As soon as fever shows, the blood becomes infectious for a short 
period, but always to a less extent than the liquids in the digestive channels. 

(6) Still more important than the injuries observed in the stomachs 
and m the oesophagus, represented by epithelial abrasions and localised 
ulcers, in severe and fatal cases of foot and mouth disease, are the inju¬ 
ries to the small intestine especially in the duodenum and the first part of 
the ileum. The intestinal lesions of foot and mouth disease correspond, 
in their histological characters, with those produced experimentally on ani¬ 
mals^ by vaccine inoculated internally and with intestinal lesions of small¬ 
pox in man. These intestinal lesions are very frequent and are the cause of 
late manifestations of infection reducing by about one half the economic 
yield of the animal. The absorption of aphthous virus in fatal cases de- 
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pends on special conditions of the digestive tube, and these conditions 
depend m turn on excessive bulky food 

(7) The so-called re-infections at short intervals are only relapses de¬ 
pending, generally, on disorders of the digestive organs Bacterial fer¬ 
mentation m some cases, renders the first attack of the disease abortive 
and hinders the production of a state of immunity, thus giving rse to 
true re-infections , however, a natural immunity to the disease exists 
and lasts for about 8 months 

Results obtained in the experimental cowshed or Poggio at 
Caiano (Florence) — On other lines than that followed by Prolessor 
Terni, the expen mentors of the Commission are at present engaged on 
attempts to find a practical method of immunisation against foot and 
mouth disease 

In the experimental cowshed of Poggio at Caiano (Florence), to which 
is attached a laboratory furnished with all necessary apparatus, a Station 
under Dr Cosco, Veterinary Inspector General, assisted by Dr Aguzzi, 
Provincial Veterinary Surgeon of Florence, facts of considerable importance 
have been ascertained 

It has been possible to obtain precise evidence of the characteristic 
properties of the blood of animals .suffering from the disease with regard 
to the virulence of the serum and of the red globules. These properties 
of the blood of aphthous animals (unknown or obscure previously) may 
be summarised as follows — 

The blood of aphthous animals is virulent during the whole period .of 
fever 

The red globules and the serum of the blood of animals attacked are 
virulent 

The red globules after many washings in large quantities of sterile 
physiological .solution to eliminate all trace of serum, cause infection by 
subcutaneous inoculation of cattle even with a dose of 1 cc. 

Further research has in addition established the following: — 

(1) Intro-venous injection of virulent blood corpuscles (obtained 
from producing animals after a series of passages until a severe clinical form 
is present, and after a minimum period of incubation of about 70 hours) 
does not cause the disease unless a ceitain dose is exceeded, which, in the 
case of the animals used in the experiments (of various breeds, aged from 
12 to 18 months), is about 30 cc 

(2) A11 excellent dose for use in the first treatment of cattle is 25 cc., 
in the second treatment it may be raised to 30 cc an , and in the third 
treatment even to 45 cc. 

(3) The vaccination is followed by the typical reaction represented 
by a rise in temperature showing itself 1 or 2 hours after the injection and 
rarely later This reaction lasts several hours (8 to 10 hours and some¬ 
times longer) and is repeated on the following days in a less degree for 
several successive days (2nd, 3rd reaction). This thermal reaction is ac¬ 
companied by generally very slight discomfort (flatulence, horripilation, 
muscular trembling) sometimes scarcely noticeable and, .occasionally; 
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even non-existent Generally, the thermal reaction is less marked m the» 
2nd treatment and is often insignificant m the 3rd 

(4) A period of 10 days should elapse between the treatments 
A shorter interval may cause, at least m certain cases, a development of 
the disease after the 2nd treatment 

(5) Two animals which had never had foot and mouth disease, 
given 3 treatments according to the method indicated above, and exposed 
4 months later to infection m a cowshed where there were cattle suffering 
severely from foot auyd mouth disease caused by natural infection, showed 
absolute resistance, while control animals were attacked m 48 hours by 
a severe form of the disease. 

336 - The Common Human Flea as a Parasite of Pigs in the Argentine. — Breth£s, j , 

m Anales de la Sociedad rural Argentina, Vol. Iylll, No 10, pp 443-444, 1 fig ,Buenos- 
Ayres, July, 1919 

In the piggeries of the south and western parts of the province of 
Buenos-Aires, several examples of Pulex wntan '5 have been found. This 
flea, which hitherto has only been found on men, dogs and cats, is very 
abundant in the Argentine on pigs, and particularly, on sucking-pigs The 
eggs are found in the litter. 

From an examination of the .scientific literatus on the subject it 
appears that hitherto only one other kind of flea, Dermatophihis penetrans, 
has been found on pigs 

To exterminate these parasites the author advises the construction of 
cement piggeries, which should be kept very clean, 

337 - Aspergillosis Of Poultry. — Hitebr, in Comptes rendus des Seances de VAcademie 
d’AgrzcuUure de France , Vol V, No 37, pp 951-952. Pans, Dec., 3 1919. 

M. Hitier presents to the Accademy a report by M. BE COMBE Deea- 
marre de MonchauN on aspergillosis of poultry in which the author 
sums up a communication made by him to the Avicultural Section of the 
Societe des Agriculteurs de France. 

This mycosis, regarding which there is scarcely any mention in avicul¬ 
tural treatises, has been noticed m a great number of species ‘ -— geese, 
turkeys, sWans, ducks, chickens, pigeons, etc, Man himself is not exempt, 
as is proved by the pseudo-tuberculosis of pigeon feeders, studied by 
EjSnon. 

- The Aspergillus fumigatus responsible for this disease, named in 1863 
by Fresenxtjs, had already been described and illustrated in colour b} r 
Deseongchamps in 1841. 

Very comrnon in nature in a saprophytic state, it gives rise, according 
to the author (under the influence of causes still little known, for example 
of a wound which gives them entrance into the organism and circulation), 
to pathogenic strains which develop in the bird'with a great power of 
growth and cause an infection the ^results of which are generally fatal* 

The object of the author has been specially to draw the attention 
of breeders to a disease which is often unperceived and for which the 
right remedy has yet to be found. 
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338 - The Use of Naphthalene as a Remedy Against Chicken Lice. — Abbott, w s., 

m Journal of Economic Entomology, Vol XII, No 5, pp 307-402 Concord, N II, 

Oct 1019 

The author lias experimented with various preparations of naphthalene 
as a means of destroying chicken hoe of the species Menopou biwnatnm, 

M. pallidum , Ltpcimis hetcrogyaphns and Gomocote$ dbdommahs The 
naphthalene used for dusting in the feathers a powder containing 5 % of 
naphthalene is ineffective, but a powder containing 10 % is very effective, 
it causes, it is true, slight discomfort but this is quite temporary and after 
5 to 10 minutes the fowl np longer feels any ill effects. 

By thoroughly rubbing powder containing 60 to 100 % of naphtha¬ 
lene into the feathers there is risk of killing the fowls, on the other hand, 
powders of the same strength lightly dusted ovei the feathers cause no 
permanent injury 

A suitable method for reducing considerably the number of lice 
consists in sprinkling finely powdered naphthalene over the fowls when 
they are roosting at night, but this method requires further testing 

Balls of naphthalene placed m the nest had no effect in diminishing 
the number of lice on the hen setting or laying there, but they injured the 
hens and prevented them from setting well and seemed to have a toxic 
effect on the eggs and newly hatched chicks. 

339 - Eradication of the Depluming Mite of Chickens by One Treatment — wood, 

H, P in Journal of Economic Entomology, Vol. XII, No 5, pp 402-404 Concord, N II., 

Oct. 1919 * 

The author has reported that the depluming mite of chickens ( Cnemi - 
docoples sfctllmae) can be completely eradicated by a single treatment of 
one of the following . = 

Lime-sulphur bath: 1 pound of lime + 2 pounds of sulphur + 1 gallon 
of water , dilute the mixture m 20 parts of water. 

Tobacco sulphur bath; 3 teaspoonftills of " Black leaf 40 ” tobacco ex¬ 
tract + 6 ounces of sulphur + 2 % gallons of water 

Arsenical bath as used for destroying ticks m cattle. 

Sodium Jluonde and sulphur bath: % ounce of sodium fluonde + 2 
ounces sulphur + 1 gallon of water. 

Sodium fluoride, sulphur and soap bath * % ounce of sodium fluoride 
+ 2 ounces sulphur + sufficient soap to make the water soapy + 1 gallon 
of water. This bath destroys not only the depluming mite but also lice. 

Kerosene emulsion is effective against the parasite but is injurious 
to the fowl treated. 

340 - Glutinated Maize Bran. — Consoiani, G„ in 11 Collwatore, Year EXVI, No 1, feeds 

pp, 10-12. Casale Monferrato, Jan. 10, 1920 AND feeding 

Glutinated maize bran is that which remains of the grain after the 
starch has been extracted from it, and compared with maize, a food with 
a more narrow that is to say concentrated, nutritive ratio. 

After having been hulled by means of brush cleaners, the maize is 
put to soak in vats containing, water at 45 0 to 50° C. in which sulphurous 
anhydride has been stirred. After soaking for 3 days the maize is crushed ? 1 
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in special mills, and passed under a continuous jet of water into cement basins 
where it undergoes a second soaking. Then it is passed into extractors, 
through which the starch flows in the form of milk and is sepaiated from the 
residues of the gram These pass into a second mill where they are re-ground, 
then into a second extiactor, where they undeigo the same process as in 
the first Thus the bran is separated, which contains already a little 
gluten, and which is pressed in hydraulic presses, then diied. 

The starch, separated by the extractors in the form of milk, is led 
into vats, furnished at the bottom with several tubes, each of which is 
above a hair sieve of very close mesh. The glutinous part of the maize, 
which was mixed with the starch, remains in these sieves, After which it 
is passed into other special sieves, where it undergoes a washing under 
a continuous jet of water, with the object of allowing any remaining starch 
to pass Finally the gluten is pressed in filter-presses, dried, and mixed 
with the bran previously separated. 

Whole maize, maize bran and glutinated maize bran (analyses made 
by the Agricultural Station of Modena of a sample prepared at the starch 
factory at Massa Superiore, Rovigo) have respectively the percentage 
composition shown in the following table. — 



Grains of maize 

Muze Bran 

Glutinated 
maize bran 

Watei. 

13 00 % 

13 20 % 

9 40 % 

Pr tein. 

9 38 » 

14 10 » 

23 99 » 

Digestible albumen . . 

6 6 » 

9 8 a 

18 6 » 

ISTitragenous-f 1 ee extracts . . 

69 24 » 

5600 » 

47 37 » 

Fat. 

1 40 » 

370 a 

13 05 » 

Ash ..... . 

1 30 a 

580 a 

I 36 a 

Cellulose. 

2 18 a 

7 20 a 

483 » 

Nutritive ratio* * ... 

9 44 l 

46:1 

3 7 - 3 C 

Commercial units .... 

93 70 

8357 

about 130 


Glutinated maize bran constitutes, therefore, an excellent food, which 
should be widely used Feeding tests with this product have always 
given good results. It is suitable chiefly for the fattening of cattle and 
pigs, for the feeding of milch cows, young animals in general, and poultry. 
It is fed in quantities of about i kg per day to calves, 2.5 to 3 kg to 
large cattle, and 0 5 to 1 kg. to pigs. As it is a very dry food, it should 
be moistened with water, salt for preference, so as to form a mash* It 
is an excellent ingredient for porridge. 

The sale price of glutinated maize bran being less than that of ordi¬ 
nary wheat bran, it is, therefore, one of the most suitable concentrates 
from an economic standpoint. 

341 - Feeding Work-Horses in the United States. — bell, o. a., and williams, j.o, 
in Farmer's Bidleiin 1030, U. S Department of Agriculture, pp. 1-24. Washington, 
Dec * 1919 

The authors state that the selection of the most suitable rations for 
working horses is governed largely by local conditions, and they deal 
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Table I — Maintenance ration for idle horses, per moo pounds 

oj hvc weight. 


(Theoieticat daily lequntmenl o 6<> pounds of pi olein and 730 Hit mis of enugy) 


X 

Ration 


5 pounds cals of maize * 
3 » allalia hay 

9 » maize stalks 


4 pounds oats 
4 » clovei hay 

10 » oat straw . 


8 pounds alfalfa * , . , 
8 » oat straw . , 

3 » cane malasses 


5 pounds cowpea hay (V-igna Calyang) . . 
5 » maize silage . . . * . . 

10 » timothy hay . 


4 pounds rolled bailey . . * . 

4 » alfalfa hay. 

7 » barley stmw . . . 


4 pounds alfalfa hay. 

14 » maize stalks with eats. 


2 pounds maize giain 
4 » oat hay 

10 » hay „ . 


3.5 pounds maize grain* 
3 » cowpea hay 

iq » oat straw. 


Protein 

{Pounds) 


o z8o 
0*213 
0 144 

o 637 

O 348 
o 196 
0*08 

0.624 

0.568 
O 064 


0.632 

0.460 

0.030 

0.220 

o 710 

o 33a 
O.284 
O.O42 

O.658 

O.284 

0.322 

o 606 

0.140 
O 156 
0*330 

0.626 

0.245 

0.276 

0.080 


o 601 


EJneigy 
(2 /terms) 


3*420 

1 0269 

2 8458 

7 2927 
2 7024 

I.547- 

3.481 

7.7306 

27384 

2 7848 
I 6614 

7 1846 

1 8795 
0.7950 
4,3020 

697 65 

3 5976 
1.3692 

2 5627 

7 * 5^95 

l 3692 
6,1516 

7,5208 

1,710 

1.290 

4 493 

7-493 

2*9925 

1.127 

3 48 * 

7 6005 
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Table II. — Ration for horses, very bght work, per 1000 pounds 

live weight 


(Theoretical requirement, i pound protein and 9 80 therms enei gy) 


Ration 


10 pounds ears of maize 
5 » alfalfa hay 

5 » timothy hay . 


8 pounds oats . . 
4 » alfalfa hay 

6 » timothy hay 


5 pounds maize gram . 

2 » cowpeas . . 

0.5 » cottonseed meal . 

5 » maize stalks . . - 

5 » sorghum fodder . . 


pounds cowpeas (coarsely ground) 

» molasses. 

» oaf straw* . . . . . , 


8 pounds rolled barley . 

4 » alfalfa .... 

5 » prairie hay 


7 pounds maize grain.... 
1 » cottonseed meal . 

4 » cowpea hay . . . 

6 # maize stalks. . . 


8 pounds maize grain. . 
4 » cowpea hay . 

6 » maize stalks 


Protein 

Enei gy 

(Pounds) 

(Therms) 

O 560 

6.840 

o *355 

I 711 

0 no 

2 I5I 

1 025 

IO.702 

0.696 

5 4048 

0 284 

I 3692 

0 132 

2,5812 

1,112 

93552 

0.350 

4275 

0338 

I 5892 

0177 

0 4672 

0 080 

1.581 

0075 

I 610 

1.020 

95224 

0845 

3*973 


2 769 

0.080 

3.481 

0.925 

10.223 

0 664 

7 *952 

0.284 

1 3692 

0145 

2*021 

i*o 93 

10.3854 

0 490 

5*985 

o .354 

0.9346 

0 368 

l 5036 

0 096 

1.8972 

1.308 

10,3204 

0.560 

6.840 

0.368 

J. 5 ° 3 6 

0 096 

1*8972 

1.024 

xo 2408 
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Table III. — Ration for horses on medium work, her 1000 founds 

of live weight. 


(Theoretical lequnemeut 140 pounds protein and 13 40 therms energy) 


nation 

Protein 
[Pound <\ 

Knergy 

[Therms) 

13 pounds ears of maize . ... * - . . 

0.728 

8892 

6 » alfalfa hay . .. 

O 426 

2 0538 

7 » timothy hay * . . 

O 154 

3.0114 


1308 

*3 9572 

13 pounds oats . 

I 044 

8 1072 

1 » cowpeas (cracked) ... ..... 

O 169 

0.7946 

11 » timothy hay . 

O 242 

4.7322 


* 455 

13.6340 

10 pounds rolled barley . 

0,830 

8 9940 

6 » alfalfa hay . . 

0 426 

2.0538 

5 » prame hay .... . 

0 165 

2 021 


1 421 

13 0688 

xi pounds maize grain . 

0 770 

9405 

6 » cowpea hay . 

0 * 55 ^ 

2-3554 

6 » maize stalks. ........ 

0,096 

1 89 T 2 


1 4x8 

*3 5576 

5 pounds cowpea hay . 

0.460 

1 8795 

9 » maize stalks .*. 

o **44 

2 8458 

19 » maize gram . . 

0 700 

8550 

0.5 » cottonseed meal .......... 

0177 

0467s 


1.481 

*3 7426 
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Tabee IV. — Ration for horses on heavy work, per 1000 pounds 

of hve weight 


(Theoretical requirement, 2 pounds protein and 16 theims cneigy) 


Station 

Ptotein 

23 nagy 

( Pounds ) 

[Thermo) 

12 pounds oats . ... 

1.044 

8 1072 

2 » 

bran . . . . 

O 216 

I 0600 

8 » 

timothy hay . . 

O 176 

34416 

5 » 

clovei liay , . .... 

0 245 

1.9340 



I 68l 

14.5428 

12 pounds maize grain 

0.840 

10.260 

1 » 

soya beans (giound) . . . 

0273 

0.8129 

12 » 

alfalfa . .... . . 

0 852 

4.1076 

4 » 

maize stalks. 

O 084 

12648 



2.049 

16.4453 

7 pounds 

peanuts (giound with hull) ... 

I.183 

5.8205 

7 » 

cane molasses . ... . 

— 

3.8766 

7 

pea hay . 

0.644 

2.6313 

7 * 

timothy hay . . . . . .... 

0 154 

3.0114 



I 981 

* 5-3 

10 pounds 

roiled barley. 

0830 

8.9940 

» 

gluten meal . .. 

0562 

1.6830 

8 9 

alfalfa. ...... 

0,5^8 

2 7384 

6 » 

prairie hay ,.. 

O 154 

2,1252 



2 I34 

15.8406 

5 pounds 

cowpea hay .. 

O 46O 

x.8795 

9 » 

maize stalks ... . 

OI44 

2.8458 

13 * 

maize grain. . . . .. 

0.910 

11.115 

1.5 » 

cottonseed meal, * . . ..... 

0 53 * 

1.4019 



2.045 

17.2422 
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with (<*) the influence of local conditions; (6) the conditions which 
determine the selection of foods and their combination to obtain the 
correct proportions of their nutiient elements ; (c) the method of adjusting 
the rations for light draught horses and heavy work-hoiscs They 
fhpti pass in review the principal foods and finally give a list of ra¬ 
tions previously fixed per 1000 pounds live weight for lesting hoises and 
for horses on light medium, and severe work respectively. This list 
is reproduced in the Tables which give an idea of the typical rations 
for agricultural horses used in the United States. — 

342 - Cattle-Feeding on Pasture in the United States. — cochel, w. a, in The cathe 
Breeders * Gazette, V ol. X,XXVI, No. 8, pp 307-308,1 fig. Chicago, Aug 21, 1919. 

Description of the methods of feeding butchers’ cattle on pasture 
adopted in the principal pasture areas in the United States, with a list 
of the types of grasses most commonly used for supplementing the grain 
ration given to cattle. Blue grass (Poa pratom is), with the white clover 
which accompanies it, is the standard pasture grass of the older farming 
parts of the United States. In the south, pastures of Bermuda grass 
(Cynodon Dactylon) predominate, accompanied by Lespedeza stnata. On 
the Pacific dope the standard pasture is of Alopecurus and Medicago 
falcata. The grass lands of the Flint Hill region (Kansas) and the Osage 
Country (Oklahoma) are of bluestem (Andropogon furcatus) and side-oat 
gramma (Boutelona oligostachya) , while the plains region, known as the 
Short-Grass country, is the home of buffalo grass (Buchloe dadyloides) 
and of the short gramma. The two last mentioned grazing areas are not 
provided with leguminous plants and are, consequently, chiefly used for 
grazing mature steers or for maintaining breeding herds. 

Pastures of Poa pratensis are much used for fattening yearlings; 
calved in spring, they are turned out to pasture about May x in the 
following year for sale about the end of the summer or early in the autumn 
While the grass is tender the cattle consume only about io pounds of gram 
daily per head; when the grass loses its succulence the appetite for grain 
increases, and they consume double that quantity. When the consumption 
of grain increases, it is advisable to use from x % to z pounds of nitrogenous 
concentrates per head daily, which gives the cattle a much better finish 
than is obtained from the ration pasture + maize grain, so that at the 
beginning of October the animals reach a weight of from nooto 1200 pounds 
and fetch the highest market prices. 

Another system fairly generally followed is to half-feed two-year-old 
steers during the winter, then, in May and June they are grazed without 
any supplementary grain ration; full feeding commences in July and con¬ 
tinues up to the end of September or the beginning of October. Another 
system is to winter the cattle, as much as possible, without grain; they 
are turned out to graze at the beginning of May without giving grain 
until the grass begins to fail; then a supplement is given of maize grain, 
or in favourable years green maize ears fed directly in the field, in gradually 
increasing amounts. With this system the animals attain a high finish 
by the beginning of November, 
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In grazing districts where leguminous plants do not abound, cottonseed 
cake is generally fed instead of maize gram The cattle used in these 
districts are generally older than those used m the bluegrass pastures. 
They are frequently half-fed during the winter so that they may go on 
grass m a high condition m spring, and be ready for market towards the 
end of June or early in July before the abundance of cattle in the market 
depreciates prices. 

A frequent practice on natural pastures, which are at their best m 
July and August and fail utterly after the first hard frosts, consists m tak¬ 
ing oft the cattle at the beginning of September and keeping them for 
60 to 90 days on a fattening ration without pasture, so as to sell them 
■when the greater number of animals handled under similar conditions 
has been marketed This method gives very good results with high 
grade steers 

343 - Feeding Dairy Cows with Purchased Foods only, in California. — Walt., f w. 

(University of California), in Hoard's Dairyman, Vol PV1XI, No x, pp 5-7, 9 fig Fort 

Atkinson, Wis , July 25 19x9 

The author investigated, as an example of a dairy where the animals 
are fed exclusively on purchased food, a dairy establishment situated 
near Dos Angeles (California), belonging to a creamery company, which has 
a herd of 330 Holstein cows. 

The cow's are rigorously selected, those whose production is inferior 
being discarded; a daily production of over 300 pounds of butterfat is 
thus obtained for the whole herd, which includes 20 % of two-year old 
heifers with their first calf. 

The feeding system is as follows:— All cows receive, m racks, alfalfa 
hay or green alfalfa Dry cows are given only maize silage in addition. 
Cows at the beginning of lactation, which are milked twice a day, receive, 
in addition, about 14 pounds of concentrates per head daily, namely a 
mixture of 5 pounds of dried beet pulp + 5 pounds of wheat bran -f- 4 
pounds of coconut meal, cows m full lactation, milked 3 times a day, 
receive an additional 4 pounds of a mixture of equal parts of wheat bran, 
rolled oats and barley. The quantity of grain given is gradually decreased 
as the milk flow decreases so as to feed approximately one pound of grain 
for every 3 y 2 to 4 pounds of milk produced. 

To belong to the group milked 3 times a day, young cows must pro¬ 
duce at least 30 pounds of milk per day and mature cows at least 40 pounds. 
The average production of butterfat for the cows milked 3 times a day 
is 2 pounds and for those milked twice a day 1.5 pounds. 

The milch cows consume, on the average, 15 to 18 pounds of alfalfa 
hay (or its equivalent green) and 20 to 25 pounds of maize silage per head 
per day. The relatively low amounts of roughage and high amounts of 
concentrates are justified by the fact that the former, delivered at the 
dairy, has such a high cost that it exceeds that of the latter, on the assump¬ 
tion (which is justified) that 2.2 tons of good alfalfa hay have a similar 
feeding value to 1 ton of mixed grain. 

(342-343] 
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The prices of foods in dollars per ton are as follows — Alfalfa hay, 
$22 10. Green alfalfa, $5 00 Maize forage (¥3 50 a ton) + transport 
and handling at silo ($1.50 to $2,00 a ton), $5 to $50 Dried beet 
pulp and wheat bran, $45. Rolled barley, oats and cocoanut meal, %o. 

The maize silage is fed at milking time together with the gram ration. 
The alfalfa hay is cut into 34 to 34 inch lenghts winch effects a saving 

of 25 %. 

The dairy is associated with the local county cow-testing Association. 
The grade cows (which are gradually being replaced by pure-breds) are 
thus sold t with a guarantee of a minimum production of buttei fat at good 
prices and to the satisfaction of the purchaser. 

Another good source of revenue is the sale of calves The calves get 
up to 6 quarts of whole milk a day, in individual pails, for 6 to 8 weeks, 
and are then gradually accustomed to skim-milk supplemented with good 
alfalfa hay and a mixture of bran, oats and barley with a little coconut 
meal; the mixture is increased gradually from a fraction of a pound to 
2 or 3 pounds per head daily When they have reached a suitable age, 
the calves are sent to hill pastures, with bred heifers, fox 5 months 

344 - Experiments on the Food Value of Clover versus Alfalfa for Milk Production 
in Ohio, — Hayden, C C in the Bulletin of the Ohio Agricultural Experiment Station* 
No 327, pp. 1-36 Wooster, Ohio, July, 1918 

Experimental tests were conducted at the Agricultural Station of 
Ohio (United States) chiefly owing to the difficulties of alfalfa cultivation 
in a considerable part of the eastern territory of the Ohio State, because 
of the type of soil and the scarcity of drainage systems These difficulties 
are the most noticeable m the North-east of the State, which specialises 
more m the milk industry. The cultivation of clover does not, on the 
other hand, present any difficulty, provided that there is sufficient lime. 

Pi,AN of Tim experiments. — As many cows as were available 
were used for feeding tests each year ; and they were divided into two 
lots as nearly comparable as possible Each of them received alternately, 
alfalfa and clover, making the feeding periods as long as possible Exclu¬ 
sive of the hays, the rations were identical in quality. To prevent 
the leaving of feed not selected by the animals, rations were given in re¬ 
gular proportions, to be cleaned up entirely. These tests were repeated 
4 years in succession. 

Results of the tests — The adjoining Tables show the quan¬ 
titative data relative to the 4 series of tests. Table I shows that, on the 
whole, more food was consumed and more milk produced while the cows 
were on the alfalfa rations, but that the diffeience in the quantity of feed 
consumed, was greater than the difference in quantity of product. The 
gieatest difference in milk was noted in the first test when the clover was 
of the poorest quality. 

The alfalfa rations contained 31.8 % mote protein than the clover 
rations, and 8.2 % more carbohydrates and fats, however, the cows on 
alfalfa produced only about 9 5 % more milk, and this difference would 
have been still less if the clover in the first test had been of good quality. 

[ 343 * 344 ] 
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The average nutritive ratio during the four tests was x : 8.6 for clover 
rations and x * 7 for alfalfa rations. Both these rations were lower in 
protein than the accepted standard, therefore there was not any over¬ 
supply of protein with the alfalfa. Theoretically, the alfalfa should have 
caused greater production* per uiiit of hay, especially when the quality of 
the two hays is considered 

The gain or loss in weight of the cows, which are fairly high, should 
be taken into consideration. In Test I, the cows on clover lost in weight 
about x pound daily, w hilst those on alfalfa gained about o 7 pound daily 
In Test II, the cows on clover lost about 0.7 pound daily, and those on 
alfalfa gained in the first period and lost in the second, an average loss of 
about o 1 pound daily. In Tests III and IV, the final differences in weight 
were less obvious, and this partly explains the fact that the clover was 
of the second cutting, harvested in full bloom It is obvious also that 
the cows selected for the tests were in the early part of their lactation pe¬ 
riods, when the tendency to draw from their bodies is strongest if the sup¬ 
ply of nutrients is short in the feeds This would be the case with the 
poor quality clover rations from the point of view of proteins.’ 

CoivCivusiOTsrs — Alfalfa appears to be a better digestive than clover, 
with more stimulative action When the hays are of equal quality, neither 
can be said to be greatly superior for milk production, but the alfalfa 
showed a stronger tendency to miantain the weight of the animals. 

Tabi,E I. — Summary of milk production and food consumption 

in 4 tests. 




Production 



Feed consumed 



Test 



. -.. j 








1 




| 






1 Milk 

1 

Fat 

Maize 

! Bran 

1 

Silage 

Stover 

Clover 

Alialfa 



X,b. 

IA 

I^b 

i,b. 

Ifb. 

I*b 

I,b. 

I^b. 

Clover periods — 










First * 

. 

8779 4 

34 * 0.7 

3068 0 

— 

113340 

— 

4908 0 

— 

Second. . . 

. 

9290 0 

4024 

2185.0 

1092 5 

10746 0 

1190 5 

3444*5 


Third . . . 

. . 

559 i 8 

243 5 

1381 2 

6906 

6952 0 

838 2 

2271.0 


Fourth . , . , . . 

• 1 

7704.0 

292 2 

2137 5 


8526 0 

— 

4253.0 


Total , . 

31365.3 

1278.8 

8771.7 

1783.1 

37558.8 

8028.7 

14876*5 

— 

Alfalfa periods — 


1 

I 







First 

. 

10832 7 

412 2 

3301 5 

_ _ i 

12747 4 

— 

_ 

6279.0 

Second ... 

. 

10316,6 

4383 

2521 0 

13605 ! 

12455*6 

1354*4 

— 

4200.0 

Third . 

* . 

5578,4 

2307 

1411 2 

7056 

7045 5 

901 5 

— 

2327 1 

Fburth . . 

* * 

7543 8 

293 1 

2137.0 

— 

8536 0 

— 

•— 

4286.3 

Total 

- 

34271.3 

1374.3 

__ 

9370.7 

| 1966.1 

40784.5 

2255.9 

— 

17063*4 

THffetmee 

- 

2906.1 

93.6 

599.01 

183.0 | 

3325*7 

327 *% 

— 

2185.9 

Percentage of difference , 

j 

9.3 

1 7.5 

6.8 

16.3 

“1 

11.2 | 

— 

14*7 
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'The clovei rations showed a smaller amount of digestible protein con¬ 
sumed per ioo pounds of milk produced. It is probable that the cows 
may have draw non a certain amount of their organic nutritive reserves to 
supply the deficit; for ioo pounds of milk produced, the total nutrients 
consumed were a little greater with the alfalfa rations 

The superiority of the alfalfa over the clover hes chiefly m the fact 
that: — (i) it makes it possible to obtain a stronger production, (2) it has 
an appetising effect lather than a high protein content. The results of 
these tests indicate that a unit of clover protein is more efficient m milk 
production than a unit of alfalfa protein. 

The analytical data of the test results is given in an appendix 
containing 36 individual summaries. 


Table II. Digestible Nutrients Consumed. 


Feed 

Protein 

Carbo¬ 

hydrates 

Fats 

1 

Carbo 

1 hydrates, 

fats 

| Protein 
per 100 lb 

1 milk 

l 

Carbo¬ 

hydrates 

fats 

per 100 lb. 
milk 

Clover penods •— 

Maize ... * . 
Bran . . .! 

Silage . . 

Clover 

Stover .... 

Lb 

657 9 
222,9 
4 I 3 .I 
1130 6 
42.6 

5947-2 
741.8 
5633-8 
5846 5 

860 2 

U> 

4 03*5 
53-5 
262.9 
267.8 
14.2 


s 11111 

t 

1 

Iyb* 

Total , 

2 . 46 ?.I 

19039.5 

1001.9 

$*$ 85.8 

?.8 6 

6?.19 

Alfalfa penods *— 
Maize . .... 

702.8 

6353.3 

l 

4310 


| 

I 


Bran * 

245 8 

8179 

59 0 

— 

— 

— 

Silage. 

448,6 

6117.7 

285.0 

— 

; - 

— 

Alfalfa ... 

X808.6 

6654 3 

153 6 

— 

- - 

— 

Stover . 

47-4 

956.5 

158 

— 

— 

— 

Total . ( 


** 899.7 

' 

944.9 

: 


9.49 

6 ?.I 9 


345 - Variations in the Quantity of Milk Produced by Ayrshire Cows and its Pat 
Content. — Pearl, R. and Miner, J. R., in Journal of Agricultural Research, Vol. XVII, 
No 6 , pp. 285-322, 6 dfctgr., bibliography of 30 works. Washington, Sept. 15, 1919. 

For a genetic study to be critical, it is essential that it should be based 
on a sufficiently comprehensive knowledge of the normal variations of 
the character considered, independently of factors of genetic significance. 
This consideration becomes particularly significant when the character 
in question is subject to conditions of environment, as is specially the case 
in the milk production of cows. 

The authors have, consequently, undertaken a biometrical analysis 
of the normal variation in the quantity of milk production of Ayrshire cows 

[* 44 - 545 ] 



354 


CATTLE 


per unit of time and in quality as indicated by the butter fat content. 
Their aim was to establish normal constants for inter-individual variation 
in these characters which would serve as a basis in future genetic studies 
on - milk production 

The investigation was based on the records of production of Ayrshire 
cows published m the Reports of the Ayrshire Cattle Milk Records Com¬ 
mittee of Scotland, compiled by Speir and Howie These Reports con¬ 
tain — Total quantity of milk produced (m gallons), Average percen¬ 
tage of fat, determined by periodic tests, Total quantity of milk calcul¬ 
ated on a 3 % fat basis , Number of weeks in lactation period, Age 
of the cows, Date of last calving , Miscellaneous information about 
the cow, particularly of abnormal circumstances of any sort during the 
test The Report for 1908 includes 8132 cows and that for 1909 includes 
9202. 

The authors deal, in a series of Tables and diagrams, with the follow¬ 
ing points, which are then discussed. — Frequency distributions for va¬ 
riations in average weekly milk yield of Ayishire cows of different ages; 
Frequency distributions for variations in percentage of fat in the milk 
of Ayrshire cows , constants for variation m weekly milk yield ; cons¬ 
tants for variation in percentage of fat in the milk, coefficients of varia¬ 
tion for various characters, analytical constants for variation m average 
Weekly milk yield, constants for variation in fat percentage; constants 
of the component normal curves in the variation m average weekly 
yield, comparison of average weekly yields at different ages with those 
calculated on the assumption that the change is logarithmic, average fat 
percentage at different ages. 

Results — (1) The average weekly yield and fat percentage of the 
milk change in a considerable degree and m a definite manner -with the 
age of the cow. 

(2) The weighted average standard deviation and coefficient of va¬ 
riability for average weekly yield of cows of any given age are 2.806 gallons 
and i7.o§£ % respectively. These values may be considered as very 
close approximations to true normal values. For cows of all ages, taken 
collectively, the corresponding values are 3.329 gallons and 20 816 %. 

(3) For fat percentage the weighted average values for cows of any 
given age are — Average, 3 738, standard deviation, 0.330; coefficient 
of variation, 8.827. 

(4) About one half of the variation in milk production results from 
varying genotypic individuality of the animals with respect to this cha¬ 
racter the other half results from varying influences of environment. 

(5) Milk production curves, analytically considered, tend definitely 
to a positive skewness, both for yield and quality. The weighted average 
value of the skewness for average weekly yield is + 0.1047" and that for 
fat percentage is + o 1338. 

(6) Selection can have had little or no influence in determining the 
direction or the amount of skewness in the milk production curves. 

(7) The curves for milk yield tend, on the whole, to be more frequently 

t*«3 
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of unlimited range types, while those for fat percentage tend more to 
limited range types The estimation of range hunts given by the theor¬ 
etical curves is, on the whole, good 

(8) In general the tendency ol milk yield curves is toward the lepto- 
kurtic condition, that is to say, they are more acute then the corresponding 
normal curves Fat percentage curves do not show any definite tendency 
with respect to kurtosis 

(9) Certain of the milk yield curves wcie dissected into two normal 
curves by Pearson's method The resulting graduation was not so good 
as that given by the appropriate, unimodal skew frequency curve There 
is no evidence that variation curves for milk production curves are 
biomodal. 

(10) The change m average weekly yield of milk with advancing 
age is represented by a logarithmic curve and is in accordance with a 
law which may be stated m the following way.— The absolute amount 
of milk produced per unit of time increases with the age of the cow until 
the maximum is reached, but the rate of increase diminishes with advancing 
age until the absolute maximum of production is reached. After the 
time of maximum productivity, the absolute production per unit of time 
decreases with advancing age at a continually increasing rate. 

(11) The average fat percentage of the milk diminishes with advanc¬ 
ing age until the cow reaches her 10th year. Thereafter the fat percentage 
remains approximately constant during the remaining lactation periods. 

346 - Lamb Feeding Investigations in Kansas, in 1919. — Paterson, a m Agri- sheep 
cultural Experiment Station , Kansas State Agricultural College, Department of Animal 
Husbandry , Circular No. 79 , PP 4, x fig Topeka, Oct 10x9, 

250 lambs were bought in the Kansas City market at $16 per cwt, 
sent to Manhattan on Feb. 26, 1919, and fed on silage and maize 
fodder up to March 9; they were then divided into 7 lots of 35 
each and submitted to a food test lasting \<) days. The initial ration 
for each lot of 35 heads was 6 pounds of grain -|- 2 pounds of protein 
supplement + 20 pound.s of alfalfa hay -|- 35 pounds of silage Tots 
which received no silage were given 40 pounds ot alfalfa hay per day. The 
initial ration was gradually increased, care being taken to see that it 
was always entirely consumed The lambs were quartered in an en¬ 
closure provided with a shed and had access to fresh water and salt at 
all times. 

The more important data relating to this test are given in the follow- 


ing Table. The cost 

u 

Maize grain . . 

of the foods were ■— 

$ * 
x 50 per 

bushel 

linseed meal . . 


65 

» 

ton 

Cottonseed meal 

... ... 

65 

» 

» 

Maize gluten feed. 

, 

6 3 

» 

» 

Hominy feed * . 

. , ..... 

60 

» 

» 

Alfalfa bay . . . 

. . . ... . . 

30 

» 

» 

Maize silage . * . 


8 

» 

» 
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Results of lamb feeding investigation. 



I^ot I 

1 

| I,ot II 

botIII 

I 

1 

I*ot IV 

I,ot V 

X,ot VI 

I*ot VII 


Pounds [ 

Pounds 

Pounds 

Pounds 

Pounds 

Pounds 

Pounds 

Daily ration per lamb — 

j 







Maize gram 

1 24 

j 24 

1 24 

1 24 

— 

— 

X24 

Hominy feed . „ . . 

— 

— 

— 

— 1 

1 24 

— 

— 

I/taseed meal 

0 16 

— 

— 

— 1 

— 

x 14 

— 

Cottonseed meal . » 

— 

— 

0 16 

— 

— 

— 

— 

Maize gluten feed 

— 

0 16 

— 

— 

— 

— 

— 

Alfalfa hay 

104 

1 04 

1 04 

x 04 

1 08 

1 16 

214 

Maize silage 

1 52 

1 52 

1 52 

1.52 

158 

X 78 

— 

Initial weight per lamb 

6456 

65 40 

66 08 

85 23 

65 62 

65 21 

6523 

Final weight per lamb . - J 

84 27 

81 14 

82.94 

79 12 

80 00 

80 6l 

84 11 

Total gam m live weight per lamb 

1971 

15 74 

1686 

1389 

14 38 

15.40 

18 88 

Average daily gam per lamb 

0 40 

0 32 

0 34 

0 28 

029 

0 31 

0 38 

Food consumed pet 100 pounds of gam — 








Maize grain 

308 CO 

386 02 

360 38 

1 437 44 

— 

- 

321 8a 

Hominy feed 

— 

— 

— 

— 

4^2 53 

— 

1 — 

linseed meal ... 

39 77 

— 

— 

— 

— 

3^2 73 

— 

Cottonseed meal 

— 

— 

46 50 

— 

— 

— - 

— 

Maize gluten feed , . . 

— 

4981 

— 

— 

— 

— 

— 

Alfalfa hay . . ... 

258 55 

32377 

302 25 

366 88 

368 01 

369 09 

555 40 

Maize silage (i) . .... 

377.87 

473 19 

441 78 

538 21 

538 39 

566,36 

**— 


$ 

* ! 

$ 

$ 

$ 

$ 

$ 

Cost of food per 100 pounds of gain 




1 

20,38 

19 6l 


in liv& weig . .... 

15 02 

1874 

17 58 

X944 

17 00 

Initial cost per lamb .... 

xo 57 

10 yx 

10 82 

10 68 

10 73 

10 67 

xo 68 

Cost of food per lamb. # . . . 

! 2 96 

2.95 

2 96 

270 

2*93 

3 02 

3 21 

Cost of labour per lamb . . . 

028 

0 28 

O 28 

028 

O 28 

0 28 

0 28 

Interest at S % on capital per lamb . 

0,113 

0115 

O Il6 

0 XX4 

0 ns 

0 1x4 

0 1x4 

Interest at 6 % on equipment per lamb 

012 

012 

O 12 

O X 2 

012 

O X2 

0,12 

Shipping and marketing expenses per 








limb ... . 

43 

43 

43 

•43 

43 

43 ! 

43 

Total cost per lamb at Kansas City 

14 473 

14 605 

14 586 

I 4 324 

14.60s 

15.634 

14.834 

Selling price per cwt at Kansas City 

19 00 

18 25 

18 , 7*5 

18 50 

18 40 

17.75 

18.85* 

Selliag price per lamb at Kansas City 

16 01 

14.81 

15 55 

14 66 

14 72 

H 3 X 

15 85 

3 ?rofit( 4 ) or los ( — ) per lamb 

f- 1537 

+ 0 205 

-f 0824 

4- 0316 

+ 0115 

— 0324 

+ 1.016 

(1) Maize silage made in August from maize injmed by hot winds 





Results. — (x) linseed meal is more efficient than maize glaten 
feed as a protein supplement for fattening lambs when fed with maize 
grain, alfalfa hay, and maize silage. 

(2) The addition of linseed meal or cottonseed meal as a protein sup¬ 
plement to a ration of maize grain, alfalfa hay and maize silage, reduced 
the cost of production per unit gain of live weight, and increased the 
selling price per unit and the profit. 

The addition of maize gluten feed as a protein supplement to a ra¬ 
tion of maize grain, alfalfa hay and maize silage, increased the gain in 
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weight, diminished slightly the cost of gain per unit of live weight, but 
failed to produce the desired finish and gave less profit than when no pro¬ 
tein supplement was used. 

(3) The substitution of hominy feed for maize gram with a ration of 
alfalfa hay and maize silage increased slightly the gain m live weight, but 
also increased the cost of that gain. It also failed to pioducc the high 
finish that maize grain did, winch made the ultimate profit less. 

(4) Maize silage added to a ration of maize grain and alfalfa hay was 
not profitable except when linseed meal was added, in which case the 
highest profit was obtained 

(5) Linseed meal substituted for maize grain and fed with alfalfa hay 
and maize silage increased the live weight slightly more than when maize 
grain was fed with alfalfa hay and maize silage, but the former ration 
failed to produce the required finish and the sale price per unit of weight 
was so much less that there was a loss per lamb. 

347 - Breeding and Commerce of Pigs in South Annam (1). — schein, h., m Bulletin 

aqncole de Vlnstitut Scientifiquc de Sat^on, Year I, No. 12, pp. 369-376 Saigon, Dec, 1919. 

The breeding and export of pigs forms an important branch of agri¬ 
culture and commerce in South Annam at the present time. 

Historicai,. — The Mois tribes bred pigs for their food from time 
immemorial, without having ever made an important trade of it On 
the other hand, the Chams, by religion Braminists and later Mahomedans, 
proscribed all contact with this “ unclean ” animal, whose breeding could 
not be revived in the coastal deltas until after the sanguinary wars which 
ended with the victory of the Annamites. 

But this breeding has only recently expanded to its present limits owing 
to the peaceful penetration of the Chinese at Singapore. Although great 
pork-eaters, the Chinese of the Malay Peninsula scarcely breed any pigs, 
being employed as coolies in the tin mines, on plantations and in factories. 
Except Southern China, and ludo-China (Breach, British or Siamese) 
the other countries near the Malay Peninsula regard the breeding of pigs 
and their use as food with disapproval. Indo-China is thus, in conjunc¬ 
tion with China, Siam and Burma, indicated as pork provider of the Chi¬ 
nese in Singapore. 

Breeds or pigs. — The breeds of pigs in South Aunam aie the same 
as in the whole of Indo-China. They have been well described by 
M. Batjche (The Pigs of Indo-China, Bulletin Sconomigue de Vhtdo- 
chirn, 1902, p. 841), so the author only gives a few details on this subject. 

(1) This article forms a useful supplement to the paper by It. Dotjarche on " Indo-Chi- 
nese Breeding”, summarised in R March, 1919, No 2 33, which deals with breeding in general 
and especially that of cattle. As for sheep, ** they are ”, M Douarche says, practically 
non-existent m Indo-China and there is scarcely any chance of their increasing there ” On 
the other hand, an article by M M. Aug, Chevalier and P. A. Dapicque, dealt with in R > 
Oct.-Dee. 1919, No. 1199 sketches the future possibilities of pig breeding on a large scale m 
Indo-China; that article also deals with the utilisation of ” luc-bwh ” or water hyacinth, 
which abounds throughout the Colony, for fattening pigs. (Ed,) 
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They are, or rather were, 3 in number. 

(1) Delta or Tonkinese breed — A small pig, concave, sub-brevilinear 
20 years ago this was the commonest breed in the Annamite villa¬ 
ges It has so completely disappeared since then, that out of about 
7000 pigs exported, not one of this breed was seen in 1919, hardly any of 
the animals examined seemed to show traces of cross-bieeding This 
fact is apparently due to several causes — small size ; decidedly inferior 
quality of meat and lard, soft, flabby almost liydrohaennc; voracity, pro¬ 
bably less resistant to sporadic or epizootic diseases. Owing to its defects 
the disappearance of this breed is not a matter for regret 

(2) Pigs cf high regions (Mitong pig, Mois pig) —Animals of medium 
size with straight, longilmear profile, with slender legs. Head conical, 
distinctly elongated, the narrowness of the snout is at once noticeable 

The coat is usually entirely pigmented. But pigs with black skins and 
white bristles are sometimes seen (about o 33 %) or with tawny bristles, 
like the wild boar (about 1 %), or presenting some slight traces of depig¬ 
mentation of the derma (about 2 %), especially on the snout and on the 
lower part of the belly However, the depigmentation is not complete, 
for the skin is always slightly brownish. 

furthermore, m the Mois and Tonkinese breeds the pigmentation of 
the derma is not the same as in the Chinese pig, m the latter the pigmented 
parts are clearly black with a bluish reflection, while in the two former 
breeds the coloration is very dark brown with a red reflection 

Although closely related to the wild pig, from which it must have 
directly descended, the Mois pig is much quieter in character than the 
Chinese pig, which is, on the other hand, much further removed from the 
wild animal They can be loaded loose in trucks, which is absolutely 
impossible for Chinese pigs 

The Mois pig is very hardy ; it eats little and fattens slowly. It can, 
however, reach a considerable size: the author has seen m a Mois village 
one of these pigs which must have weighed 200 kg,, but this animal appeared 
to be 3 years old and the author thinks it would be unprofitable to keep a 
pig so long. Generally pigs are sold at 14 to 16 months old weighing from 
60 to 100 kg, sometimes even 120 kg. 

The meat is of good quality and the lard fairly firm The Chinese 
exporters prefer pigs of this breed and offer a slightly higher price for them, 
since being hardy and small eaters they can stand the voyage, during 
which they are inevitably badly fed. A Chinaman told the author that 
with this breed of pig the losses were 15 % less than those of pigs of 
Chinese breed 

(3) Quang~Si breed, — A little below medium weight; profile straight, 
sometimes slightly concave; sub-brevilinear, stouter legs, wider snout 
and shorter body than in the preceding breed; back straight, sometimes 
slightly saddle-backed; the author has not noticed that the loins are 
badly set on; coat piebald with the white parts of the skin distinctly 
light pink; the pigmented parts clearly black. 

The Quang-Si pig is less hardy than its Mois relative, eats more 
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but fattens quicker and easier ; pigs weighing 120 kg. at 14 to 16 months 
of age are frequently met with The authoi thinks that this weight would 
become general if the pigs were given as much iood as they could eat; 
he has never seen very old specimens of the breed and cannot estimate 
what their maximum weight might be. 

Breeding — The breeding is certainly lationally earned out by 
the Annamites, for it is the only work in which they have realised di¬ 
vision of labour. Certain natives own a boar whose seivices are hired; 
others keep sows and sell the produce, but most buy young pigs and 
fatten them The agricultuial speculations are consequently clearly 
separated in the matter of pig breeding. 

The sow is covered at her owner’s place where the boar is kept for 
2 or 3 days When the boar is 2 years old he is castrated, fattened and 
sold to the local butcher. The sows may have litters of 6 to 12 young 
ones, rarely 13. The Annamites are present at the littering and give 
the sow and the young pigs the care required. The sow is covered when 
she is in season some weeks after littering. She litters 3 times only to 
avoid risk of weak offspring from a fourth bearing, and is then spayed; 
she is then fattened as well as can be, for these sows are not easily fattened. 

The young pigs, weaned at 2 % months of age, are sold to the fattener 
at a rate of 2 or 3 -piastres the pair when the market for pigs is assured 
by export. They then weigh from 3.5 to 4 kg. The fattener keeps them 
for 10 to 14 months and then sells them to the butcher or exporter. The 
average weight of these animals is I puul; the maiket value per picul 
varies from $9 when local consumption forms the only maiket, to $12 
when export is brisk. 

Pigs are kept in nearly every Aunamite house, generally in a satisfac¬ 
tory state of cleanliness. The pigs roam all day long round the house 
looking for scraps ; they are fairly well fed with paddy husk, dust of rice 
husk, cut-up stems of banana plants, cut grass, ref use from the preparation 
of dried fish, brewers grain, utaize (this cereal is much used as food by the 
Mois, but the Annamites only use it in case of scarcity, because if maize 
predominates in the ration, the laid of the pig acquires a yellowish colour). 

Domestic pig keeping brings little gain to the Annanute. A system 
of farming on a share principle even exist s with the Chinese, in which the 
Aunamite, unqualified to fix costs, works at a loss and which happily 
tends to disappear. The Chinaman hands over to the Aunamite a pair 
of young castrated pigs, imported from China by sea and the Annamite 
undertakes their feeding and maintenance ; the following year they 
share: — one pig to the farmer and the other to the Chinaman. 

The Chinese scarcely ever expoit any but castrated animals, just 
as formerly they prohibited the export of silkworm eggs. They try, in 
fact, to keep the monopoly of improved breeds of animals. The Annamites 
readily make the comparison of the selfishness of the Chinese with the 
disinterestedness of the Fxench who strive to introduce into the country 
everything that can improve local production. 

Owing to the shortness of the voyage (2 or 3 days during the north 
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monsoon), the importation of live animals may lead to the introduction 
of infectious diseases, specially cattle plague, which is endemic in southern 
China, fortunately pigs and cattle are not intimately associated so that 
the risk of infection is partially limited, but as infection is possible, pre¬ 
ventive measures should be taken. 

Diseases. — Unlike Central Annaiu, diseases of pigs are fairly 
rare m the South : few are verminous or parasitic. Measly pigs are few 
m number (about 2 %), Mois pigs are most subject to this disease, owing 
to the fact that they are village scavengers. 

Pig plague is fairly frequent, but when this disease rages the Annamites 
eat dead and infected animals without giving notice It is therefore very 
difficult to follow the progress of this disease among the natives, so that 
the author has only been able to investigate it on the farm of an European. 
It is a seasonal disease which is seldom noticed except in May, June and 
July, in the hot season ; it is said to disappear m September and for the 
last 5 years it has not appeared in the Nhatrang district. 

Export of pios. — Export from South Annam is chiefly made in 
junks. Sometimes, however, merchants have bought pigs in the Nhatrang 
district and have sent them by rail to Saigon for shipment by steamer. 
This method of transport is no longer used, in spite of its quickness, 
because the mortality among the pigs was apparently too high The 
pigs, placed in the hold, probably did not get sufficient air; it is also pos¬ 
sible that they did not receive the same care, on the steamer however rough, 
that they get from the crews of the junks. 

The losses in transport by junk are very slight, 5 to 10 % on the 
average. The profits made by the Chinese engaged in the trade are hand¬ 
some • the picul of pig, bought in Annam at a maximum of $12, is sold 
at Singapore for $30 to 40. 

The fact that the pigs are deck cargo, compels the loading of heavy 
goods in the hold of the junks. Salt is in these conditions an ideal cargo, 
for it is in fair request at Singapore, though the rates vary very much 
from year to year. The junks engaged in the export of pigs frequent 
ports where salt can be obtained, so that ports serving populous districts, 
consequently with important trade, ought always to have warehouses 
of salt for export. 

poultry 348 - Genetic Studies in Poultry: Inheritance of Leg-Feathering. — pdnnett, r. c. 

and Bailey, P. G-, in Journal of Genetics, Vol. VII, No. 3,pp 203-J13. Cambridge, 

May, 1918. 

Results of experimental crosses between a breed with featheied 
legs (Langshan) and breeds with naked legs (Brown Leghorn and Gold- 
pencilled Hamburgh). 

Generally the F t fowls had slightly feathered legs, but there was 
considerable variation and one of the hens from a cross with the Hamburgh 
breed had naked legs, and although crossed with a cock with naked legs, 
she produced progeny with feathered legs. 

The F % generation of the moss with the Leghorn breed comprised 
323 chickens with feathered legs and 106 with naked legs; the F z genera- 
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tioxi of the cross with the Hamburgh breed comprised. 117 chickens with 
feathered legs and 31 with naked legs. There was, therefore, a dose approach 
to the ratio 3:1. 

Fowls of llie F 2 generation were, as far as could be judged, identified 
as homozygous for the charactei *' leg-feathered A few F a fowls were 
even heavier leg-feathered than the Langshau breed. Chickens with 
moderately feathered legs crossed with chickens having naked legs very 
often produced chickens with heavily feathered legs, in these case's 
a greatei number of cocks were feathered in this way than hens The author 
relies on the hypothesis of modifying factors to explain these facts. 

On the basis of the data recorded by Davenport the writer suggests 
that the character “ leg-feathered ” in Cochin-China and Dark Brahma 
breeds depends on 2 factors. 

349 - Sterility of Hybrids between the Pheasant and Gold Campine Fowl. — Cutler, 
D W., in Journal of Genetics, Vol. VII, No. 3, pp 155*165 + 1 pi. Cambridge, 
May, 1918. 

The author has made cytological investigations on the testes of a dozen 
hybrids obtained by crossing pheasant cocks and Gold Campine hens; 
he has further studied the spermatogenesis of both the pheasants and 
Geld Campine cocks. 

Technical difficulties rendered the determination of the number of 
chromosomes uncertain. The hydrids had from 18 to 20 in the spermato¬ 
gonia, the pheasants fiom 20 to 22 and the Gold Campine cocks from 
18 to 20. The early development of the primary spermatocytes is nor¬ 
mal ; a granular spireme is formed which retiacts to one side of the nu¬ 
cleus, producing a closely packed mass of threads. In the next stage 
spermatogenesis becomes abnormal. The synaptic threads, instead of 
breaking into bivalent chromosomes, form a varying number of irregularly 
shaped clumps of chromatin. There is no uniformity as regards the number 
of the clumps produced, and a series can easily be formed in which the 
number varies from 2 or 3 large masses up to the condition where the 
chromosomes are almost all bivalent, or where many have separated as 
univalents. This failure of the synaptic threads to form bivalent chro¬ 
mosomes is evidently the cause of sterility in the hybrids. This is the 
final stage in spermatogenesis, for, divisions of the primary spermatocytes 
do not occur, neither is there any trace of abnormal mitosis. There is neither 
the formation of giant spermatids, as recorded for hybrid pigeons by 
Geoffrey Smith, nor production of multiple spindles, as found by Guyer 
in hybrid pigeous and by Wodsedalek in the -testicles of a mule, 

350 - Note on Indo-Chinese Birds whose Feathers are used by the Annamites or are 
Exported. —Dbjmange, in Bulletin iconomfque de VI ndochine,Y sax ~y£Kll, New series. 
No. 138, pp. 710-728 +12 plates Hanoi-HaJphong, Sept.-Ocl., 1919. 

Desiring to introduce a little precision into his notes on feather fans 
and hats, published under the title of “ Tittle Trades " in the Bulletin 
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Sconomique de Vlndochine (Year. XXI, No. 131, July-Ang , 1918), the author 
has been led to interest himself m birds, principally aquatic birds, which 
are the object of a fairly important trade » 

A basic investigation enabling the different kinds oi buds and the 
diflerent genera of the group of *' Crab-eaters ” (the most important 
among the feather producing waders), to be distinguished, was of chief 
importance, for the value of feathers varies considerably fiom one species 
to another. 

The author has succeeded in unravelling to a gieat extent the history 
of ornamental feathers, and that of the birds which produce them. He 
has used the -work of Dr. G. Ttrant, Les oiseau.x de la Bu sse-CochmcJnne, 
and the Decades Zoologiques of the Scientific Mission of Exploration in 
Indo-China. He has reproduced the complete synonymy and the prin¬ 
cipal information given in these two somewhat inaccessible woiks. 

The observations which he has made himself in Tonkin are not al¬ 
ways in agreement with those of Cochin-China, which is not surprising, 
the two countries each having certain species which are peculiar to them ; 
geographical races and varieties must perforce be created. 

For the correct use of the vernacular names, the fixing of the price 
of feathers, their method of use, the author had recourse to various makers 
of hats and fans, and to the native bird-catchers. 

The number of birds dealt with by the author in the present note 
is 38, of which 14 are Ardeidae (herons and crab-eaters) The following 
is the list (recognized scientific names and common names) : — 

Piero ae : Cenbropus sinensis, greater cuckoo or pagoda cock. 

Alcbdintdae : —1) Alcedo bengalensis and 2) A. meningtmg, lesser 
Kingfishers ; 3) Entomaha pilcata, black-hooded, white-necked Kingfisher ; 
4) T. smyrnensis, brown-hooded Kingfisher. 

Orioeidae : Onolus rndicus, Indian oriole 

Corvidae : — 1) Corone msolens, black rook ; 2) C, macrorhyncha, 
white-necked rook; 3) Urocissa sinensis, Chinese jay. 

Phasianxdae . 1) —■ Pavo muticus, peacock, 2) Polyplecton germaini, 
spur-fowl or polyplectrum ; 3) Nuimdo mrtectgns, guinea-fowl 

Grtjtdae : — Grus antigone, ash-coloured crane. 

Ardeidae : 1) — Ardea cmerea, ash-coloured heron; 2) A. sumatrana, 
grey heron; sYfA. purpurea, brown heron; 4) Herodias trorra, greater 
white egret; 5) H. garzetta, lesser white egret; 6) Bubuleus coromandm, 
buffalo heron; 7) Ardcola prasmosceles, common crab-eater; 8) A. 
grayi, white crested crab-eater; 9) Gorsachms melanophus, bittern; 10) 
Nycticora griseus, common night heron; 11) Butondes javamca, green 
bittern or barred heron ; 12) Ardelta flamcollis black bttern ; 13) Acinna - 
tnomea, cinnamon bittern; 14) A. sinensis Chinese bittern. 

Ciconudae : — Leptoptilos javanica, black-legged marabout. 

Takt a i.tdae : — 1) Tantalus leucocephalus, white-headed tantalus; 
2) Ibis melanocephala. 

R a ixtd ae : — Porphyros edwardii. 
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Anatidae: — 1) Anas boschas, wild duck; 2) QuerqueMa crnia, 
winter teal. 

Ansertnae • A user cinercus, wild goose. 

PEI.ECANXDAE' i) Pclccann s java mats, while-tufted pelican; 2) P. pin- 
lippeiMs, grey pelican; 3) Phalacrocorax uirbo, black cormorant; 4) 

Plotus melano 8 ,’stey, serpent necked ankingn. 

351 - Observations on the Formation of Sex in Bees.—1. devauciieixe, m L’Apt- BEB 
cutteur, Year I,XIII, No 12, pp 283-288. — II. Beco^dse, IS., Ibi., pp. 288-290. 

Paris, Dec., 1919 

Observations disproving the theory according to which the queen- 
bee lays only fertilised eggs, and that it is the working-bees who deter¬ 
mine the sex, and confirming the theory of Dzierzon, according to which 
t he queen-bee lays fertilised eggs from which are derived working-bees 
and females (according to the food given by the working-bees), and un¬ 
fertilised eggs, from which only males can be derived. The unfertilised 
eggs of humble-bee queens can only give false drones. 

I. •— Experiments showing that, in a hive deprived of its queen, 4 ma¬ 
ternal cells in the breeding cells of males can give males. 

If, in this abnormal case of maternal breeding in breeding cells of 
drones, the eggs had been fertilised, the bees of a colony which was normal 
would have infallibly bred young females. And if the attendant bees 
determine the sex, how, when they had such need of replacing the sup¬ 
pressed queen, could they only breed drones with eggs laid in big cells ? 

II. -— Experiments showing that it is sufficient, at the end of the summer, 
as soon as the breeding of false drones and the false drones themselves 
have ceased to exist in the hive, to suppress suddenly the queen bee of a 
hive possessing only breeding cells of working-bees, and that 1 the 
attendant bees can indeed bring up females, but that it will be impossible 
for them to transform the eggs or the breeding cells of working-bees into 
false drones. 

352 - Photic Reactions Of Honey Bee. — Mininich, D. E.,in The Journal of Experimental 
Zoology, Vol. XXIX, No. 3, pp. 343-425 (Authors’ summary p. 342), 17 fig-, Bibliogra¬ 
phy of Jo works. Philadelphia, Pa, Nov. 20, 1919 

Eight exerts a kinetic influence on the honey bee, and the bee with 
a blackened eye generally loops towards the functional eye. The reactions 
of normal bees and with bees with blackened eyes, when creeping in di¬ 
rect or indirect light have been studied. The apparatus used to fur¬ 
nish non-direct light consisted of an electric lamp surrounded by a 
screen inside a white walled cylindrical chamber. Two intensities of 
illumination were employed; 24 m. c. and 957 m. c. Drawings were made 
of the deflective movements of each of the bees studied, determining the 
average number of degrees turned for each loop or series of loops in the 
same intensity of light. By comparing the four first pairs of determina¬ 
tions thus obtained, from-each of the 52 bees under consideration, it was 
found that in 81 % of the cases, the bees turned more toward the func¬ 
tional eye in an illumination of 957 m. c. than in one of 24 m. e There is, 
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then, a direct relation between the intensity of uniform light stimulus 
(the type furnished by the apparatus) and the tendency to turn towards 
the functional eye. 

The orientation stimulation is really of a continuous nature, and as 
the process involved in circular movements is identical with that involved 
in normal orientation, the continuous action of light must be the effective 
factor m the photic orientation of the normal bee. 

sericulture 353 - Progress of Sericulture in Indo-China (1). — cabanes, r , in Bulletin iconomque 
ie V Indochina, Year XX, New senes, pp. 782-784 -f 5 graphs HanoJ-Halphong, 
Sept.-Oct., 1919. 

The author gives a detailed table, accompanied by 5 diagrams, sett¬ 
ing forth, for the quinquennal period 1909-1913 and for the years 1914- 
1915-1916-1917-1918.— 

1) The areas cultivated under mulberry-trees. 

2) The quantities of silk-worm eggs set to incubate. 

3) The production of fresh cocoons. 

4) The production of raw silk. 

5) The production of silk materials, waste, silk floss, etc., in Tonkin, 
Annam, Cambodia, Cochin-China, Laos and in the whole of Indo-China. 

The following are some significant figures from this table *— 

In Indo-China, the areas cultivated under mulberry-trees have in¬ 
creased from an average of 9610 hectares, during the,period 1909-1913 to 
13097 hectares, in 1918. The increase was constant and regular. The areas 
were, and are, greatest in Cambodia, having increased from 6000 hectares 
in 1909-1913 to 7000 hectares in 19x8, that is, from about */ 5 of the total 
for Indo-China in 1909-1913 to about % the total in 1918. 

For Indo-China, taken as a whole, the quantities of eggs put to in¬ 
cubate have increased, in a regularly progressive manner, from 2961 kg. 
in 1909-1913 to 4830 kg in 1918. 

Futhermore, the production of fresh cocoons has increased continuously 
from 4121000 kg. in 1909-1913 to 7 286 000 kg. in 1918 

The production of raw silk has increased, m the same way, from 
165 840 kg. in 1909-1913 to 291 440 kg. in 1918. 

Lastly the production of silk materials, waste, silk floss, etc., has in¬ 
creased progressively and regularly from 206050 kg. in 1909-19x3 to 
364 300 kg. in 1918. 

While the areas cultivated under mulberry-trees have always been 
greater in Cambodia (2), the increase m the 4 products quoted below, 
was not so marked in this country as in Annam and Tonkin, and the two 
latter have surpassed Cambodia in this respect. Tonkin has become, since 
1916, the principal producer in Indo-China. 


(i) See R., Nov., 1918, No. 1264 and Oct-Dec., 1919, No 1212, {Ed.) 

(s) On the intensification of sericulturein Cambodia, see if, June X9t8,No. 676. (Brf). 
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In iqi'S, the 4 products quoted were, in kg. - 



Tonkin 

Aunain 

Cambodia 

Cochm China 

I<aos 

%gs • • * 

16 800 

12 600 

l 2 500 

5 100 

I 300 

Fresh cocoons * 

2 94O OOO 

I 800 000 

I 600 OOO 

751 000 

195 000 

Raw silk * . 

117 600 

72 000 

64 OOO 

30 040 

7 800 

Silk materials 

147 000 

90 000 

80 OOO 

37 550 

9 750 
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354 - The French Power-Farming Trial Week in Autumn, 1919. — 1. Coupan, g , agricultural 
in La vie agncole ct mrale, Year IX, No. 45, pp. 321-334. Paris, Nov 8, 1919 — machinery 
II. 34 T -56 (1) and 

I. — The autumn trial week of power-farming was held on the Sen- ivpumdnts 
lis (Oise) plain from Sept 29 to Oct. 5, 1919, but the exhibition and the 
public demonstrations did not begin till October 1. The three previous 
days were devoted to eliminating trials. Without exaggeration, the whole 
manifestation was brilliantly successful. 

An idea can be formed of the power-farming movement that tookplacein 
France during the summer by comparing the number of firms and machines 
that entered and took part in the Saint Germain (2) and Senlis trials 
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France has obviously made considerable progress 
The constant increase in the number of machines, or types of machines, 
is desirable up to a certain point, but, as far as the trials are concerned, 
it is counterbalanced by the excessive area required. Obviously, it will 
be needful to work the machines in public for a few more years, and, as 
the machines are useless unless they can furnish sufficient work in a given 
time, the plots allotted to the exhibitors can never be too big, no matter 
how short the trial. The size of the exhibition would then be out of all 

(1) This number is completely devroted to power-farming; other articles of agricul¬ 
tural interest in it will be dealt with in the Review for April (Ed) 

(2) For the spring power-farming week, held at St Germain (Seme et Oise) in 1919, 
see R, Oct.-Dec., 1919, No 12*2, § I and II. (Ed.) 
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proportion, whether for the number of days over which the demonstra¬ 
tions would be spread or for the tun# that farmers could devote to it. 

As the machines shown at Saint Germain have ready been describ¬ 
ed tn sufficient detail, only those shown for the first time at Senlis or 
those that have undergone interesting modifications will here be described 

A — Direct tractors with independent implements. 

(i) Tractors with non-proptllmg steering wheels. — These are always 
the commonest, but the heavy pre-war type, still favoured to a certain 
extent in North America, has disappeared, not being suited to French 
conditions. The author describes several:—• 

Two Rumely-oil-pull tractors, starting on petrol and running on pa¬ 
raffin. The most powerful one has a horizontal twin-cylinder engine, 
with 178 mm. bore, 25 mm stroke, and developing 30 H P. at 530 revs.; 
two rear steering wheels 1 diameter == 1.42 m. , breadth = 0.46 m.); 
two forward speeds of 3 4 and 4.5 km., and a reverse of 4.2 km Weight 
4362 kg. 

The other model has a twin-cylinder horizontal engine of 151 X 203 mm., 
developing 20 H. P at 560 revs. Same general arrangement; driving 
wheels of 1 30 m diameter and o 31 m breadth; two forward speeds 
(3 4 and 5 25 km per hour) and a reverse (4 2 km) Weight, 3592 kg. 
In both machines, the engines are oil-cooled. 

The 25 H. P. John Deere tractor, with twin-cylinder, horizontal 
engine running at 400 to 750 revs, per minute Runs on paraffin and pe¬ 
trol. Bolster-bolt steering axle 1.30 m. in diameter, and with a 30 cm. 
rim, driven by a =mall pinion meshing with a large ring fixed inside the rim ; 
two forward speeds (3 5 and 5 km ) and a reverse Weight, 2700 kg. 
The following tractors have a 4-cylinder vertical engine — 

T. A. F. tractor (Societe des tracteurs agricoles fran^ais) with a 
Ballot engine of about 20 H. P (90 x 150) , the steering wheels, placed 
in front, are 1 m in diameter, with 0.15 m. rims , the driving wheels are 
1.40 m in diameter and 0.35 m. broad, with strakes or land-grips (flanges 
for road work and angle irons on a conical rim) that can be adjusted at 
will Forward speeds of 4 and 6 km. Weight, 1800 kg 

The Junior type of Nilson tractor, with a 108 x 146 engine, devel¬ 
oping 30 H. P. at 900 revs, and 36 H P at 1200 revs Runs on petrol 
or paraffin Speed regulator. Cooling by a cellular radiator made of 
a special metal stated to prevent deposition of tartar. Steering axle 
pivoting around a horizontal axis ; control by a lever of the touring-car 
type. Wheels 0,80 m. in diameter and 0,15 m. wide. The power trans¬ 
mission is of interest. It comprises a transverse shaft, driven by chains 
and pinions enclosed in a gear-case ; the transmission rings are attached 
to the shaft by means of springs which take up shocks or strain due to 
slipping the gears in too smartly. This shaft takes: (a) between the gird¬ 
ers a wheel 1.26 m. m diameter and 0.45 m. broad; {b) on each side, 
outside the girders, a wheel 1 26 m. in diameter and 0.17 m. broad. These 
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two lateral wheels can be removed, when on the machine they are equi¬ 
valent, as supporting sutface, to a* drum 0,79 in. broad, but, as the wheels 
are provided with special rackets, turning is easier because the central wheel 
is pulled on at the same speed as the faster-moving lateral wheel If 
the lateral wheels are removed the dilleiential is blocked. Unlike most 
machines, the tractive elicit is not appbed to the frame or axle, but to 
an axle placed quite above the frame. This axle is connected to the plough 
by a jointed frame and to the chassis by braces fixed near the engine. 
The result is that, up to a limit corresponding to an effort greater than 
that of which the engine is capable (a limit when the tractor would tip 
forwards), the driving wheels grip the soil with greater force the greater- 
the resistance 

There are otliei interesting points in this tractor, particularly the sttsr 
pension of the radiator The forward speeds are 3 and 4 km. per hou 
when ploughing, and 6 to 8 km. on the road The weight is 2000 kg. with 
the 3 wheels and 1750 kg with the median wheel alone. 

The Sanduski tractor, of American origin, has a 108 x 133 mm 
engine, running at xooo revolutions and developing 25 H. P. It runs on 
paraffin or petrol and has an air filter. The steering axle oscillates and 
the control is of the touring-car type. Rear wheels broad and high, driven 
by an endless screw system. Weight, 2000 kg 

The Sexton tractor runs on paraffin ; it has a 102 X 152 mm. engine, 
running normally at 1000 revs, and can develop 30 H. P. ; the two driv¬ 
ing wheels, 1.24 m. in diameter and 0.30 m. broad, are furnished with T 
• irons that are easily removed or put 011; the two steering wheels are 
0.91 m. in diameter and 0.13 broad at the rims, and are mounted on an 
oscillating axle and furnished with a control of the touring-car type. For¬ 
ward speeds of 2.8 and 4 5 km. per hour and a reverse of 2 km. Weight, 
2268 kg 

The type 702 F. I. A. T. tractor has a foui-cylinder, 105 X 180 
engine, running at 800-1000 revs., and normally developing 25 H. P., 
it tuns on paraffin and has a speed regulator. The general arrangement 
is similar to that of the Fordson and Austin tractors, i. e., the usual 
cut-down frame is suppressed and all the necessary connections are esta¬ 
blished by the different casings which are assembled by bolts. 

This casiug-franic is attached in front to the steering axle by a single 
transverse spring, fastened to the axle by two side-pieces, so that the steer¬ 
ing can take up any position, control of the touring-car type; wheels 
0.82 m. in diameter, with 0 125 m. rims. The driving shaft, on the endless 
screw system, acts on wheels x 30 m. in diameter and 0.30 m. broad, to 
which angle-irons can be fitted. Three forward speeds (3 km. 4.5 km., 
and 65 km.) and a reverse (3.75 km.). The pulley is 32 cm. in diameter, 
with a 17 cm. rim, giving between 100 and 750 revolutions a minute when 
engaged with the forward speed and between 135 and .400 revolutions 
when engaged with the reverse. Maximum tractive efforts :— 2500 kg. 
on 1st speed, 1700 kg. on 2nd, and 1150 on the 3rd speed. Turn¬ 
ing radius, 3,10 m. Weight, 2600 kg. 

[* 64 ] 
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The Comragnie Internationale des machines agricoles exhibited, 
as well as the well-known Titan and Mogul tractors, the 8-16 H P In¬ 
ternational tractor. The 4-cyhnder engine is of 101 mm. bore and 127 
mm. stroke, and has a strong brace, so that two bearings are sufficient to 
support it; cylinders fitted with cast-iron sleeves, bored and turned, ea¬ 
sily replaceable in case of wear or cracking, fuel is paraffin or petrol. 
Steering wheels 81 cm. in diameter and 10 cm broad , driving wheels t m. 
m diameter and 30 cm broad, driven through a differential and two chains; 
3 forward speeds (3. 4, and 6 krn.'i and a reverse Weight, 1500 kg 

Among other machines are •— The Gaulois tractor, which shows 
a few changes in detail compared with the Galloway , the La Crosse trac¬ 
tor of MM. Gaston, Williams, and Wigmore (Paris), ot 25 H. P. and 
a single wide driving wheel, the Ceres tractor of the SociFTE DBS trac- 
TEURS agricoles CErEs (Paris) ; etc 

Amongst the tractors for small farms and vmeyaids was the A. Citroen 
tractor (Paris) (1). The engine is cylinder, cast in a single piece, of 63 
bore, 100 stroke, giving 12 H P at 1600 revs This small and compact 
tractor (length 2.50 m., breadth 0.86 m ) has a steering axle bearing solid 
sheet-iron wheels 0.55 m. in diameter and 2 driving wheels 0,90 m. m dia¬ 
meter fitted with strakes ; 2 forward speeds (3 5 and 4.8 km) and a 
reverse, (3 km) Weight, 800 kg 

The Charron tiactor (Puteaux) (2) is also for small farms and vine¬ 
yards The 4-cylinder engine (75 x 130) is kept down to 1200 revolu¬ 
tions bv a governor Total length 2 40 m.; total breadth 90 cm , base 
area r 40 m. Steer mgs by two coupled wheels of 62 cm. diameter 
the distance between which can be regulated and which turn around a 
vertical axis. 

The driving wheels, fitted with fixed strakes, are 1.10 m. in diameter 
and 10 cm., wide, and can be widened to 20 or 40 cm by adding gripping 
bands ; 3 forward speeds (21, 34, and 5 km) and a reverse. The trans¬ 
mission is fitted with a device for blocking the differential, so that the 
machine can turn m a radius of 1 -|o m. In addition, the engine is placed 
very low to prevent the machine from turning over on slopes. Weight, 
1250 kg. 

The Abeille tractor of the Globe concern (Paris) is unusual. Intended 
for small farms and vineyards, its frame -is supported, by a single chain 
track 81 cm. long and 30 cm. wide ; the 4-cylinder engine (80 x 115) 
is watercooled. The whole is supported and steered by two wheels plac¬ 
ed behind the engine frame fitted with cutting rings and connected by 
a triangular conical frame to a pivot on the top of the rear of the frame. 
The fly-wheel acts on this articulation by a chain wheel. This 12 H. P. 
tractor weighs 1400 kg. and turns in a radius of 1.50 metres. 

(2) " Total grip” tractors. — These include chain-track tractors 
and those with 4 driving wheels. 

{i) and (2} See JR., June, 19x9, n° 758; where a Citrofcn tractor is described and fig¬ 
ured and the Chapron tractor mentioned. ( Ed .) 
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The Peugeot machine is woitliy of note among the chain-track 
machines. Pig 1 shows this machine with the lateial guard plate lifted, 
so that the chain track can be seen. The j-cylinder engine (i 00 X 150 mm) 
develops 19 H. P. The transmission, simplified as far as possible, actua¬ 
tes 2 pinions in the rear which duve chains. The chain track, o 4 - a special 



Fig x. — Peugeot chain-track tractor. 

type, has nou-jointed shoes with short axes ; they are guided m front by 
a pulley and, lower down, by 51 oilers. The frame is also unusual in that 
it is mounted on two pairs of guides, each placed in a plane perpendi¬ 
cular to the plane of the othei. In this way, the engine and transmission 
are rendered independent of the positions occupied by the chain tiacks. 

The tractor weighs 2850 kg. 

The Italian Pavesi tractor, known as the “ Agrophile ” is a very 
curious machine that really consists of two separate caniage®, whose 
wheels are controlled and united or separated as required. The fore¬ 
carriage, however, comprises the engine, steering, gear-box, etc 

Each carriage consists of a frame ending on one side in an arched rod 
shaped like a convex arc of a circle and fitted on the under part with a rack. 
The bearing wheels are 1.20 m m diameter, with rims 25 cm, wide , they 
are mounted on fixed, rigid axles and driven through a differential and 
chains. 

The chief carriage has a horizontal and opposed 2-cylinder engine 
parallel to the axle ; it has a 130 mm, bore, a 170 mm. stroke, and develops 
25 H. P. at 900 revs. There are 2 forward speeds (3 and 6 km., the latter 
for running on the road) and a reverse, all enclosed with the differential, 
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and the drive for the second carriage ir a casing continuous with that 
of the engine. The second carriage has only a differential, also cased in. 

To assemble the two carriages, they arc joined by the arched parts, 
which thus have a similar function to that of the buffers on tramway 
trailers and they are fixed by means of a jointed cardan tie-rod on the two 
axles , this tie-rod bears, at its centre, a loose pulley which engages with 
the two racks placed below the curved members. Another shaft with 



a double cardan goes from the gear-box of the main carriage and controls 
the differential of the second carriage. The four wheels are all driving 
as well as steering wheels, or, more accurately speaking, the two axles 
steer. In fact, if the driver moves the steeling wheel, the axle B of 
the main carriage AV (Fig.) turns obliquely, e. g., to the left to Ex, 
which moves the curved members to the right; the rack c carries the loose 
pinion f of the tie-rod T, but this, on turning, forces the rack c’ and the. 
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curved member of the second carriage AR to move to the right and, con¬ 
sequently, forces the axle E’ of that ca triage to move to the right and take 
up the position E’i. The two axles are then in such a position that a 
very short radius is required for turning the tractor, in fact, the external 
turning radius is 3.25 m 

When it is observed that the articulations 0 and 0’ ot the tie-rod T 
on the two axles aie cardans, it will be seen that the two carriages can t ake 
up any position in a transverse direction compared with each other Thus 
the tractor can travel on the most uneven ground, as its two driving axles 
allow it to overcome obstacles more easily in spite of an average power 
and relatively hght weight (2330 kg). The usual compensation for 
complicated transmissions requires total adherence, and the complication 
is partly avoided in this case by the use of driving and steering axlss 
instead of driving and steering wheels. 

For light work, the driving carriage can be used alone by attaching 
it to a cart as a fore-carnage; but with both carriages the high tractive 
effort obtained is sufficient to tow several vehicles. 


B. •— Direct tractors forming one with the implement. 

The firm of the Charruk automobile Henri Amiot (Paris) exhibit¬ 
ed the “ Gerbe d’or ” machine which is of the type of motor plough with 
a tipping gang, the experimental model of which was described before the 
war. This principle has been retained :— A double-brabant 3-furrow 
plough, hooked to the engine frame, lifted with a block, and tipped by 
means of mechanism driven by the engine. 

The 25-30 H. P. Aster 4-cylmder engine has a carburettor that en¬ 
ables heavy oil to be used. Weight, including ploughs, 2600 kg. Normal 
speeds 4 km. when ploughing and 6 km. when harvesting. 

There was also the small Beeman machine, shown by the' SociEtE 
TRACTION ET matEriel agraires, with a 6 H. P engine and 2 steering 
stilts, and which can be used for ploughing on a small scale or for weeding 
market-garden crops. 

The Avery motor-cultivator (Fig. 3) can also be used as a hoe. The 
working members, of various shapes, are attached to the ends of levers 
articulated with a cross-bar slung from the frame and can be regulated 
and lifted by means of levers The motor frame carries a 4-cylmder 
76 x 100 engine, running at 1200 revolutions and thus developing some 
10 H. P. Steering is done by a single 70 cm. wheel provided with a central 
flange, mounted chair-castor fashion on a vertical axis controlled from the 
driver’s seat, which is placed behind the working members. The driving 
wheels, 1.05 m. in diameter and 15 cm. broad, are chain driven; when 
turning, 2 pedals block one side or the other of the differential and enable 
the machine to pivot round the blocked wheel in a small radius; 3 for¬ 
ward speeds (1.6, 2.5, and 4.9 km.) and a reverse (1.6 km.). Weight, 
1450 kg. Buns on petrol, benzol, or alcohol. 

[a**] 
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C. — Single- \xle motor-plougiis 

The prototype o f these machines is the German Stock plough (describ¬ 
ed in this R , Nov., 1914, No 1039) which is designed to furnish a large 
amount of work on a small consumption. These machines usually consist 
of a frame shaped like an elongated triangle, supported by an axle which 
may be in one piece, placed near the base of the triangle , at the apex there 
is a wheel provided with a cutting rim which acts as the “ sole ” and also 
serves to guide the machine The engine, always powerful, is placed near 
the base in front of the axle. The plough bodies, of varying number, are 
fixed on one of the sides of the triangle, between the axle and the guiding 



Fig. 3 — Avery-Pilter motor-cultivator. 


“ sole As the latter is not placed in the median plane of the axle, the 
plough turns more easily one way than the other. 

It is advisable that as much of the total weight as possible should be 
borne by the driving axle, which is always fitted with wheels of large dia¬ 
meter, and this can be done by approximately balancing the weight of 
the frame and the ploughs by the position of the engine and its acces¬ 
sories. The weight of the two parts must not be balanced exactly, although 
the reaction of the engine is strongly felt when moving forward, for if the 
reaction is felt in the inverse movement, it would lift up the gang and 
cause the machine to tip up. The makers have arranged matters so that 
normally nothing need be feared from tipping which is actually made use 
of, as will be seen from the description of the following machines. 

C*M} 




AGRICULTURAL MACHINERY AND IMPLEMENTS 


373 


The Praga plough (Fig 4,), made by the Premiere fabrioue Czfcho- 
Morave de Machines (Prague), weighs 4000 kg and measures 7 20 m. 
long, 2 25 m broad, and 2 4.4 m. high. The two large wheels and the 
heel support a flat frame, in the front of which is a 4-cylmdcr, 105 y 
106 mm. engine, developing 40 H. P. at 1050 revolutions , the magneto 
has an independent drive, benzol 01 peti ol can be used as fuel. The plough 
bodies, 4 or 5 m number, accoiding to the woiking depth and the resist¬ 
ance of the soil, aie fixed on a frame which is -joined to the mam hrame 
by forks and gudgeons and an endless screw drive, contiolled by a hand 
lever, connects the engine to the device for lifting and eaithing the plough 
bodies; adjustable pieces enable the desired depth to be obtained and kept 
uniform. As will be seen from the Figure, the dnver has a comfortable 



Fig. 4. —. « Praga » motor plough. 


cabin, with a movable hood for bad weather. Theie are two speeds, 
3.5 and 4.5 km. per hour. This plough can work 4 or 5 hectares in a 10- 
hour day, at a working depth of 20-25 cm., and with a consumption of 18 
to 20 kg. of petrol per hectare. 

The Excelsior plough, made by the Fabrtque de charrues auto¬ 
mobiles de Mlada-Bolesl av (Czecho-Slovakia), has a single frame, arti¬ 
culated below the two large wheels (1.76 m. in diameter). In the rear, 
there is a strong “ heel ”, provided with a cutting ring for guidance. The 
4-cylinder, 100 X 150 mm. engine develops 35-40 H. P. and drives, through 
the differential, wheels displaced in height by 20 cm. The for w a id speeds 
are 2.4, 3.4, and 4.5 km. per hour and the reverse gives 2.4 and 4*5 km. 
The gripping strakes are rivetted on the rims; but rims are provided which 
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can be put on when the tractor runs on the road. The lift system is worked 
from the reversing gear; as the support of the heel can slip into a slide, 
the massive heel only prevents tipping when the gang is lilted , the sup¬ 
port is then at the end of the slide and an automatic pm holds it m that 
position, and it is then ready for turning. Kartliing is biought about 
by a free fall topped by a wedge suitably placed m special holes, enabling 
the desired depth to be obtained, no special handling being required while 
working The plough has from 3 to 6 bodies and can work at a depth 
of 40 cm. with three bodies. The total dimensions are — 'Length b 20 
m , breadth 2 40 m. The weight is about 5000 kg. It can plough from 



Fig 5 - — The new cultivator E. Bauche & Cie. 


1 to 6 hectares per 10-hour day, according to the soil, with a consumption 
of about 32 litres per hectare when ploughing at a depth of 38 cm. Two 
French makers also make use of the reaction of the engine to handle the 
plough at the end of the furrow, but these machines are so designed as to 
allow of ploughing without ridges. 

M h . Dubois (Asnieres, Seine); makes, under the name of " Poly- 
culteur ", a fore-carriage tractor (with two wheels) that can be adapted 
to different culture or harvesting implements, even to farm cafts. This 
polycnlteur was working at Senlis with a 3-farrow double brabant. The 
4-cylinder, 90 X 15° mm . engine develops 20-25 H. P. between 1000 and 
1200 revolutions; it is placed in front of the axle and a roller-drag sup- 
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ports the fore-carriage when not attached to an implement The wheels, 
which drive and steel at the same time, ate fitted with a special ldnd ot 
gripping device, which projects through the rims and is kept m action or 
projecting, by bolts each acting on two consecutive paddles The frame 
terminates in front in an " ccainoiisstirc ’* bearing 4 hoiizontal supeiim- 
posed bearings, one of which will receive the gudgeon which must be 
attached to the front of any implement winch the polyculteur will haul 
As regards the 3-furrow brabant plough, the weight of the two sets of 3 
bodies must be quite the same, so that the plough can turn equally easily 
m either direction , the gudgeon, however, is not m the same plane as 
that of the centre of gravity and is really between the lattei and the 
stanchions of the front bodies. Thus, when the driver reverses at the 
headland, causing tipping and freeing the brabant, meanwhile turning the 
wheel towards the land to be ploughed, the bodies turn over to the 
side of the stanchions, turning with the reverse produces a couple which 
accentuates the pivoting movement, and when the forward speed is 
geared up, the turn finishes and the plough slips into place itself as soon 
as the point of the first sock enters the ground. This is an unusual 
device. M. Dubois has suggested thd adaptation of a windlass for cable- 
ploughing on the shuttle system;, with a two-way plough hauled by two 
similar machines 

M. Tei^bvrio (Rouen, Seine-Inferieuie) showed the Normania 
2-furrow tipping plough, whose wheels, 1.40 m. in diameter and displac¬ 
ed in height by 20 cm., receive the direct drive of a 20 H. P., 4-cylinder 
Ballot engine , the reaction of the engine forces the plough bodies on to 
their work , on reversing, the plough is tipped over. There is only one 
speed, with a device for reversing the drive. The plough bodies can be 
regulated separately, so that they trip in properly. The machine, which 
weighs 2700 kg., can plough, using 3 bodies on each side, from 2 to 2.5 
hectares a day, according to the resistance of the soil. 

D *— Machines wrai moving working members. 

MM, Eugene Bauche & Cie. (Chesnay, Seme-et-Oise) have made an 
important modification in their small motor cultivator; the engine is now 
watercooled and provided with a radiator, so that the engine (Fig. 5) can 
run full out without fear of over-heating. 

MM. PEtard & PrEjean (Aubervilliers, Seme) have produced a 
“ mixed ” machine, called " cultivateur rotatif et vignoculteur " (Fig. 6) 
which can be driven by an injured person. A 2-wheeled axle,fitted with 
shafts for a horse and a driver's seat, carries a 4-8 H. P. engine wihch driv- 
ves a horizontal shaft, whose height can be adjusted and which is provided 
with numerous long, curved tines. The speeds are changed by means of 
a handle and the tine are lifted by means of a crank, so that a man with 
injured legs could drive the machine ; the handle or crank can be replaced 
by a pedal to enable a one-armed man to use the machine. The machine 
is illustrated in Figure 6. 
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E. — Ploughing sets 

MM. J Fillet & Cie. (Bordeaux) make small windlasses mounted on 
3-wheeled frames, with diums that take 215 m. of cable 6 mm m diametei, 
and driven by H. P. engines The cable can be wound up ai 3 speeds — 
60 90 and no m. per minute, with the engine running at full speed (1400 
revolutions), the intermediate speeds beuig obtained by reducing the engine 



Fig, 6 — The P£tard & Prejean rotary cultivator. 


Two similar windlass-waggons are used, to draw a tipping plough shuttle 
fashion. The windlasses are kept in position by an anchor spade attached 
to the front of the frame and also used to make to cable wind evenly Tha 
engine is either a 4-cylmder Ballot or Panhard, or a 10 kilowatt electro¬ 
motor of a type suitable for the current to be used. 

F. — Various accessories. 

The author concludes his article by describing a dynamometer specially 
made by M. G. Despres (Neuilly-sur-Seine) for Use in power farming. 
It consists of a flat spring, rolled up snail-wise and enclosed in a jointed, de¬ 
formable frame. The tractive effort reduces the height of the frame, 
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compressing the spiing, and the movement is ti an strutted through a 
rack and a toothed pinion to a needle moving over a graduated dial; a 
second needle, loose on its axis and kept rubbing by a small spiing, shows 
the maximum eflort obtained. This compact and light dynamometer 
was tiled by the author on a Peugeot chaintrack tractor and on a Feltz 
towing trac-tor ; the graduations are easily read and, although the limit 
for which the spring was made (1000 kg.) was more than passed,yet lurthei 
readings taken, agreed with previous ones and the needle came back exactly 
to zero The author thinks that a simple and inexpensive dynamometer 
is the necessary complement of any power farming machines on which 
it can be used for, when it is possible to ascertain at any moment the 
work required ot a tractor, it will avoid overloading and many mistakes. 

II. •— The Editorial staff of the Vic agncolc ct vnrala adds miormat 
tion supplied by certain makers regarding the machines they exhibited. 

(1) Pavesi P4 “ Agroi>hile’ J tractor. — Described above. Besides- 
its use for ploughing, it can tow harvesters, drills, etc., and can do trans¬ 
port work on the road, replace locomotives, and drive threshers, presses, 
pumps, etc. from a pulley. Costs little in labour, as one man is sufficient. 

(2) Pavesi P4 lorry-tractor. — With 4-driving wheels ; it is a real 
colonial lorry, which may replace the horse, camel, and elephant in those 
regions still unprovided with roads, and thus bring about considerable 
saving compared with the means of locomotion now in use. In fact, 
it can run fully loaded on roadless deserts and steppes, undisturbed by 
uneven land, steep slopes and the narrowest curves. It can draw a road 
train (Pig 7), 


* ^ '* 



Fig 7, — Pavesi loiry-tractor. 


(3) Pavesi trailers,. — The Soci^te auxiliaise agricole (Pans), 
which exhibited the Italian Pavesi tractor, makes trailers for this lorry 
tractor:— (a) 5000 kg. trailer , (6) 3000 kg. trailer ; (c) agricultural 
trailers (one model with steel springs and another without springs). 

[*•<! 
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(4) Agro lore-carnage tractor , — This for-cairiage tractor, which 
had already been shown at the spring trial held at Saint Germain (i), 
reappeared at Senlis with important additions and modifications. A re¬ 
verse has been added, and the road speed diminished so as to obtain 
direct traction at a speed of 4 9 km per hour Soil-grip is obtained by 
fitting each of the wheels with two halt-rings provided with special strake 
that enable the machine to run smoothly on the road, and do away with 
the lateral twists that strain the axle The small breadth of the ma¬ 
chine (96 cm ) allows it to be used among vines. It can haul a cultiva¬ 
tor, harrow, mower, etc. 



Fig. 8. — Renault tractor 


(5) The 16 H. P. Happy Farmer tractor , — The 0 Taurcau ” 
tractor of the Agricultural Co. 

(6) Renault iarm tractor. — This tractor (Pig. 8), which attract¬ 
ed much attention at Saint-Germain (1), has obtained a fresh success by 
ploughing 2 hectares 18 cm. deep with a 4 furrow plough in 5 % hours. 

{7) Tank Never slip tractor . *— The machine shown at St, Germain 
was of 12-20 H. P., but that shown at Senlis was of 18-30 H. P. A chain- 
track tractor, combining the principles of the motor-car and the railway. 


(x) {3} See JL t Oct.-Dec., 1929, n° 1224. (Ed). 
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(81 Tourand-Uatii motor plou°h (i). — Motor plough mounted 
on 4 wheels, weighing (with the plough) 3200 kg ; 35 H P engine ; two 
forward speeds (j 5 and 5 5 km ) and a leveise (with a single loose pi¬ 
nion). The plough is lifted at the end of the furiow by a special shaft 
driven from the engine 

(q) " Le Gaulois ” tractor and plough — See Part I. 

(10) Bauciiio motor cnlfi vatotor — See Part I 
(nl Xavier Charmps pulveriser (2) 



Fig. 9 —«Messidor 0 plough hauled by a Tourwd-Pitit. tractor 

(13) Bajac windlass-tractor —■ Well known. Now fitted with 
a carburettor that enables eithei petrol or paraffin to be used as fuel. 

(13) Messidor reversible plough - - The only machine that can plough 
without ridges when towed by any tractor. The driver of the tractor 
suffices to attend to the whole machine All the advantages of the bra- 
bant plough are duplicated and amplified in this machine Two-furrow 
and 3-furrow Messidor ploughs are mad§ by R M. P#taro. 

(14) T P. rotary cultivator and vine cult vator, — See Part I, 

RURAL, ECONOMICS 

355 - The Influence of Good Farm, Organisation on Costsof Production.—H andschin, 
W. F (College of Agriculture, Urbana, Illinois) in the Journal of Farm Economics, 
Vol I, No 3, pp 102-109. Lancaster, Pa, Oct, 1919 

It is not easy to separate defirnf ely the influence of good farm organi¬ 
sation from the ittfluenoe of good operations and other factors , it Is never- 

[ 354 - 385 ] 


38 o 


RURAE ECONOMICS 


theless possible to show how good organisation affects production, and 
to measure with reasonable accuracy its influence on costs. With this 
purpose in view farm organisation can bo studied from, the standpoint of 
three principal divisions . — i) financial or economic organisation; 2) phy 
sical organisation; 3) productive organisation 

The financial or economic organisation of a fanning business is con¬ 
cerned principally with the problem of determining the minimum size 
of the business that is well adapted to the type of farming to be carried 
on, and of working out the most profitable distribution of the investment m 
various items such as land, buildings, machinery and tools, horses and 
other livestock. It is evident that, if production is to be cariied on most 
effectively, the various items of investment must be utilised to the fullest 
extent, consistent with the maximum returns for the farm business as a 
whole. The influence on the cost of production is very marked. 

The investment in farm buildings in Illinois, exclusive of the farmer’s 
residence, which is a personal item, often varies from $10 to $15 per acre, 
for the same general types of farming carried on under similar conditions. 
Apparently these classes of farmers have adequate shelter for stock. As¬ 
suming a carrying charge of 15 % per annum for interest, depreciation, 
upkeep, taxes, and insurance, the total carrying charge per acre varies 
from $1.50 to S3.73 a year. That is, the difference in carrying charge, or 
the cost of production per acre, due to this one item alone is $2.25 per 
acre per year. 

In the same way, in the case of machinery, exclusive of tractors, the 
carrying cost ranges from $3 to $10 per acre. Assuming a carrying cost 
ranging from 20 to 25 % (including interest, shelter, taxes, upkeep and 
depreciation), these differences in the investment of machinery per acre 
would mean a difference in carrying charge of from $1.00 to $1.23. 

If the physical organisation of the farm is studied from the stand¬ 
point of its influence on production and costs, it is found to have a notable 
bearing on the problem. In working out the plan for the best physical 
organisation of a farm, the plan can be divided logically into two parts —• 
</) the organisation of the farm as a whole, including the location of the 
farmstead, and the general laying out of the field system; ?>) the more 
detailed planning of the location and arrangement of yards, paddocks, 
lanes and buildings. Imthe first case, the importance of reducing to the 
minimum the distance between the farmstead and the fields should be 
remembered; but the advantage of having the farmstead within easy 
reach of the public road should not be forgotten. 

In planning the field systems for the major rotation: — 1) There should 
be as many fields of nearly equal size as possible, as there are years in the 
rotation. 

2) Fields should be as large as practicable to save time doing farm 
work and reduce the cost of fencing. 

3) Fields should be rectangular if possible, and about twice as long 
as they are wide. 

Many farms could be improved in this respect. The University of 
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Minnesota leports that in the replanning oi a 160 acre farm, situated in 
Missouri the average distance ironi the farmstead to the fields was reduced 
from 70 to 24 rods, and the amount ot inside fencing was reduced' from 
to (>40 rods illustrations of this kind could be multiplied indefinitely 
The problem of physical organisation is relatively more important 
on farms producing livestock where the question of handling livestock 
with the minimum expenditure of man and horse labour presents oppor¬ 
tunities for very important economies All yards, paddocks, postures, 
'and lanes should be so laid out as to allow for easy moving ot animals 
from one place to another about the farmstead or between farmstead and 
farm fields 

The location of barns, stables and feed storage should be so planned 
as to reduce the man and horse labour required to a minimum System- 
matjc study of these questions has now been begun, their aim is to di- 
liush the cost of production through good reorganisation 

Important as "the economies are which can be effected through the 
best financial and physical organisation of the farm, it is probable that 
on a large majority of farms even greater economies can be effected through 
the more scientific organisation of theii productive enterprises. 

In the organisation of the crop and animal enterprises with a view 
to establishing the most profitable and permanent systems of farming, 
a number of complex and inter-related factors must be taken into conside¬ 
ration owing to their influence ou production and costs The maintenance 
of the fertility of the soil, the most advantageous marketing of produce, 
the best utilisation of the man and horse labour used, the insurance 
against crop failures, price fluctuations, and other unfavourable con¬ 
ditions, these ate the problems closely associated with the present system 
of agriculture, and the solution can only be looked for in a ready combi¬ 
nation of these factors. 

Tn the study of costs of production, the expense of maintaining fer¬ 
tility has been almost entirely overlooked. In working out this problem, the 
growing of leguminous crop® offers the most economic source of nitrogen, 
and the rotation should include the proportion of leguminous crops uecessarv 
to main+ain or increase nitrogen in the soil, and if the manure is carefully 
handled, from (/> to 70 % nitrogen, from 75 to 80 % phosphorus, and from 
80 to 85 % of the potassium contained in the crops fed can be returned 
to the soil. In so far as the mineral elements in the soil are limiting 
factors in crop production, they should bo added in such form and in 
such amounts as will contribute most to the profits of the entire farm 
business. 

In organising the productive enterprises so as to provide the most 
advantageous market for all products, livestock plays an important part, 
because it is possible to market advantageously not only the salable por¬ 
tion of the crops grown, hut also the unsalable and waste portions This 
factor alone eliminates much waste and helps to increase profits, without 
increasing the cost of producing animals and animal products. 

In practically all types of farming in the United States, man and horse 
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labour make up from to 85 % of tbe total operating expenses. A good 
rotation of crops, with two or more kinds of livestock, make possible the 
most even distribution of labour throughout the \ ear and this lias a marked 
influence on production and costs. The variations found in Illinois m the 
cost of horse labour are responsible frequently for differences of from $ito 
$4 per acre in the production of ordinary crops such as maize, oats, wheat 
and hay. It is not easy to say how far tli£se differences ate due to good 
farm organisation or to other factors; but it is plain that they are mainly 
due to the more efficient organisation of the productive enterprises, 1 e., 
the crop rotations and the systems of animal production followed. 

The more even distribution of labour throughout the year, as a 
result of the better organisation of the crop and animal enterprises, makes 
it possible to find productive employment at the moment when the de¬ 
mand is greatest. There is, consequently, an increase in price and 
a better grade of labour can be secured. 

By combining the growing of several crops well adapted to ihe region 
and marketing them with several classes of livestock, the largest mea¬ 
sure of insurance is procured against crop failure, price fluctuations, and 
other unfavourable conditions. The flexibility obtained in the livestock 
enterprises by carrying at least one class of animal which can be reduced 
or increased, is worth noting Swine, sheep and poultry represent 
illustrations of flexible animal enterpiises, whilst the different classes of 
dairy cows and beef cows represent the more inflexible forms. 

Efficient farming consists mainly in so adjusting the financial, phy¬ 
sical and productive organisation of the farm so as to return the maximum 
profits for the entire business over a series of years. Each enterprise must 
be studied from the standpoint of its influence on the business as a whole. 

356 - Farm Management Problems in the United States. — brings, o. a , m journal of 

Farm Economics, Vol I, No. i,pp 3-7.1 /ancaster, Pa, June, 19x9. 

The unusual demand for food products and the scarcity of farm labour 
since the wai began, have given rise in the United States to conditions which 
demand greater concentration of effort on farm management problems. 
These problems affect the community, the state, and the country as a whole 
and ate in a measure sociological, but since they bear a close relation 
to production and to the individual farm, the basic unit of production, 
they are of vital importance to the economic management of the farm 

There has been no period in the history of the United States when eco¬ 
nomic conditions have changed so rapidly, requiring the most careful thought 
concerning the organisation of farms of different types to meet present day 
needs, and the changes which may take place after the war , the policy of 
price fixing of farm products and its bearing on profitable production as 
compared with the fundamental law of supply and demand ; the mobilisa¬ 
tion of farm labour to produce the supply of food needed ; and many other 
important factors have combined to furnish entirely new problems 

The cost of producing milk in large dairy regions and the cost of produc¬ 
ing wheat as the basis for fixing the minimum price of wheat to the farmers,' 
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illustrates the kind of information which has more recently been demand 
ed. The request for such information shows conclusively that the results 
from the investigation of farm management problems bj state and federal 
departments should be tabulated, summarised and held in readiness for such 
requests. Moreover this information should be put into such shape that 
opportunities may be given to the farmer to obtain suggestions for ad¬ 
justing his system of farming to meet these changing conditions. 

During the 1 ast ten years farmers have adjusted their business to 
meet slight changes in economic conditions. The ratio between food pro¬ 
duction and the increase m population has been quite constant. 

The work in farm management has been therefore mainly to study the 
organisation of farms and the farm practice in agricultural regions, m order 
to discover the relationships between farm enterprises and to determine 
what factors have a direct bearing on net incomes The influence of such 
studies should he to induce the farmer, whose farm is not producing profit¬ 
ably, to adopt those practices which will increase his income. This work 
has had a tendency to raise the average production and take care of the in¬ 
crease in population. 

Increasing the Nation’s Food Supply. — - The situation in relation 
to the food supply has been not so much economic as nutritional, that is, 
it has been a question of systems of production to feed the people rather than 
systems arranged purely for the sake of gain. No more effective work can 
he continued than the presentation of facts calling attention to the relative 
value of foods produced on an acre, with suggestions m farm practice that 
will increase profitably, if possible, those products of greater nutritional 
value. 

Relation of the Labour Supply to Food Production. — In view of the de¬ 
pletion of the country's food supply and the possibility of a continued de¬ 
mand for increased crop production, farm management men should devote 
special attention to methods of adjusting the farm plan to give maximum 
production with the greatest efficiency in the use of labour and machinery 
The scarcity of skilled labour has been the principal limiting factor in pro¬ 
duction, aud this factor will check the intensity of farming. The use of 
tractors in ploughing and the preparation of soil for sowing may enable the 
farmer to get his crops planted at the proper time, though possibily this may 
not be muqh of a factor in reducing costs. A saving of a man power will 
likewise jresult from using four, six or more horses with larger machinery. 
Any line of work that will demonstrate how production may be maintained 
with less manual labour is most important at this time, otherwise there 
is great danger of land which might he used for wheat or other food crops 
being seeded down and a more extensive type of farming adopted. 

It is essential to have information concerning the amount of labour re¬ 
quired for farm operations and its distribution. These data are fundamental 
in working out cropping systems, particularly in determining when and how 
much labour is required for each month in the season. It will show in ad¬ 
vance what regular labour is necessary and indicate when extra help is 
needed. If it is impossible to obtain extra help at these times, it may be 
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possible to introduce some labour-saving machinery or the farmer ma y 
co-operate with neighbours in exchange for help. If this difficulty is antici¬ 
pated and the amount of labour required for different operations is known, 
the difficulty may be obviated by readjusting the ciop acreages and the 
introduction of supplementary crops, winch will maintain a more uniform 
labour requiiement. It is in the solution of problems such as these that 
farm management men can be most helpful. 

The economy in conducting farm operations is also influenced by the 
location of farm buildings and the shape and arrangement of the fields. 
The arangement of farm areas, making larger and more uniformiy-sized 
fields which can be more easily handled m rotation, would simplify the 
handling of machinery, save much time, and reduce the cost of production. 
Such work would attract the attention of farmers and be appreciated by 
them 

Standards Needed m finding Cost of Production. — The importance of 
adopting, as far as possible, standards m methods and agreements as to the 
elements in production cost studies, has been demonstrated by the greatly 
increased interest in this subject due to price fixing. Many agencies have 
been at work on these studies during the past year and such results as have 
come to light vary greatly in method of presentation as well as the elements 
included in determining cost. 

Sometimes, overhead or indirect costs are included, and at other times 
omitted, in spite of the fact that every farm must bear in labour cost alone 
a burden of indirect expense equal sometimes to one-third of the cost of 
all the labour performed. These same discrepancies exist as to other ele¬ 
ments such as machine cost, supervision, building costs, etc 

Sometimes particular interests affecting the point of view, i nfl uence the 
mterpretation of inter-relationships in production cost finding. One group 
insists that all feed able crops produced and fed should be charged to live 
stock at cost of production. On the other hand, many writers, including 
those of the experiment stations and the United States Department of Agri¬ 
culture, believe that market value at the farm is the only safe practical and 
correct value to use. The subject of cost production presents greater diffi¬ 
culties in certain aspects than almost any other branch of accounting, 
because of the many interrelations between farm enterprises. For example, 
certain equipment is used in preparing the ground, cultivation and some¬ 
times harvesting of more than one crop. When land is prepared for oats or 
wheat, the land is also prepared for clover and timothy which follows. Li¬ 
kewise, m some regions, clover and timothy is seeded at the last cultivation 
of maize Maize, oats and wheat are sometimes combined with live stock 
production -The raising of pure-bred cattle and milk production are very 
closely related and the costs would be hard to separate were it not for an 
established rule amongfarm accountants that in pure-bred stock production 
milk is a by-product and the cost of feed in animal production is not char¬ 
geable to milk. 

Importance of Studying Farm Practice. — Crop yields and production 
per anim&l are important factors in profitable farming; therefore any practice 
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that will increase crop yields and production pei animal will be not only 
of economic interest, but will increase the food supply, Experiment station 
results clearly point out methods for increasing production, but these con¬ 
clusions may be confined to certain types of soil. Just as important results 
have been worked out by farmers under much more widely varying condi¬ 
tions, hence, the study of farm practice should be an important field of 
work. 

Farm management surveys may help to analyse economic problems, but 
the story of how soils have been made productive through systems of rota¬ 
tion with clover, alfalfa, soya beans or other legumes, and the methods prac¬ 
tised in the use of cover crops, manure, lime and fertilisers, will help to 
interpret the figures obtained from surveys. Farm management surveys 
provide a basis for the analysis of systems of farm organisation and the 
results from certain operations Farm practice studies, on the other hand, 
will show the methods employed and why certain results are obtained. It 
gives additional information necessary to work out a complete farm plan. 
There is an unlimited field for work of this sort which will go far towards 
developing standards for farm operations 

Co-ofterattve Investigations .— Progress in the study of economic prob¬ 
lems will develop more rapidly, and the results of investigations will be 
applied more successfully by the most earnest co-operation between the Unit¬ 
ed States Department of Agriculture and state agricultural institutions ; 
between the investigator or demonstrator and the farmer. 

The state institution is restricted in territory, whilst the federal depart¬ 
ment can study regions which may include several states. 

There is a great amount of data which have been obtained through sur¬ 
veys, and which would make an interesting field of study if these data could 
be assembled and correlated Instead of dealing with a few hundred or 
less, there might be several thousand records, which, when assorted, would 
give much larger groups and a basis for more accurate conclusions It 
would give an opportunity for the study of selected types of farming, the 
profitableness of different combinations of enterprises, and of many other 
problems hitherto impossible. 

357 - Important Factors In the Cost of Producing Wheat. — Boss, Andrew (University 
Barra, St. Baal Mia.), In Journal of Farm Economics, Vol I, No. 3, pp. 83-89. Lancaster, 
Pa., October, 1919. 

For something over two years the importance of wheat production 
has been emphasised and kept before the world, first by agitation for a guar¬ 
anteed price for wheat during the war and second by more or less serious 
attempts to determine the cost of producing wheat. 

It is, therefore, important to know the factors of cost in wheat produc¬ 
tion and to find out how costs can he reduced or eliminated. 

The factors of cost in present-time wheat production in the spring wheat 
growing section of America may be classified in the order of importance as 
follows: -— Uabour (man and horse), land, seed, machinery, threshing costs, 
general expenses and cost of twine. Fertilizer cost or values consumed is 
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just as legitimately a cost as any of the preceding items, but no one has as 
yet devised a satisfactory basis for determining what this cost is No charge 
is commonly made, therefore, for soil fertility consumed in producing a 
wheat crop except where commercial fertilisers or manures have been pur¬ 
chased for cash 

Labour costs. — The cost for man and horse labour constitutes the largest 
item of cost m wheat production It was found to be 41.4 per cent, of 
the total cost m Minnesota during the years 1913-1917 With increasing 
wages for man labour and much higher feed cost for horse labour than 
prevailed during that period, the labour cost now assumes an even greater 
proportion of the total The opportunity for reducing the man labour cost 
lies in efficient management. The average hours of man labour required m 
Minnesota were found to be 12 3 and of horse labour 29 9 Some farmers 
are able to reduce the amount to 10 hours or less of man labour and 25 hours 
of horse labour, by the use of large implements and effective methods The 
cost of producing an acre of wheat would be, therefore, considerably less 
than the average. The rate paid for man labour is a factor of importance in 
the aggregate cost of an acre of wheat, but it is little subject to variation 
during the season The rate of horse labour, however, may be controlled 
to a considerable extent by the kinds and amounts of foods fed and 
especially by the number of hours of labour performed annually per horse 

The land factor. — Land is one of the largest factors in wheat production. 
Not all land is suited to wheat production. Climate also affects the growth 
and influences greatly the yield and quality of the wheat and ultimately the 
cost of producing it. hand that will grow wheat and that is favourably lo¬ 
cated as to climate is limited and is becoming increasingly more expensive. 

It is much more difficult to grow wheat profitably on $ 200 land than 
on $ xoo land. It has been estimated that to secure the same percentage 
ot profit on investment on $ xoo land as on $ 25 land, a yield more than 4 
times as great must be obtained. The charge for the use of land may be 
computed from one of two bases. It may be charged at rental value where 
cash rent is paid or the rental value can be otherwise determined. Or the 
charge may be made up of the items of cost, which arc interest of the invest¬ 
ment in land, taxes, upkeep of drains, fences and other land improvements. 
Where the values are affected by proximity to a large city or market with 
a strong demand for town lots or where values are greatly affected by specu¬ 
lation, as is now the case in the north central area, the rental value is perhaps 
the safest basis. 

In normal times when values fluctuate less widely, the interest on 
investment basis is quite satisfactory. In determining the interest charge 
prevailing, prices of land exclusive of buildings should be used and interest 
figured at the rate at which money may be borrowed on well-secured farm 
loans. 

In cost of production studies in Minnesota (19x3-1917), the cost for the 
use of land was calculated to be $ 4 60 an acre or 28.2 per cent of the total 
cost. Land values have since risen and present costs are much larger. There 
is no way to reduce this cost per acre in wheat production except to 
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grow wheat on cheaper land* The bushel cost could of course be reduced 
by increasing the yield, provided the increase can be secured without cor¬ 
responding increase in othei expenses (1). 

Seed cost. — The seed cost of wheat is determined by the quality and 
quantity used and the maiket value The seed cost 111 Minnesota, from 1913 
to 1917, was 11.4 % of the total cost of growing an acre of wheat 

Machinery cost. — Machinery plays a large part 111 wheat production. 
In fact it is because the wheat crop can be so well handled by machinery 
that it is so popular with farmers. It is difficult Lo determine accurately the 
cost for machinery for a specific crop where so much of the machinery is 
purchased and used for all crops in common 

The charge for the use of machinery is made up of depreciation, interest 
on investment, repairs and oils, labour for repairs and care of machinery. 

Depreciation may be roughly calculated at 10 per cent, per year though 
in studies made in Minnesota, the record depreciation over a long period 
of years was found to be only 7.3 per cent. There is a wide difference in 
rate of depreciation for different machines and also on different farms. 

In order to charge machinery values correctly it is necessary to deter¬ 
mine the acre cost of each machine and distribute it to the various crops 
concerned. The cost for machinery has greatly increased during the past 
two or three years owing to the increased price of new machines, the in¬ 
creased cost of labour and repairs, and other expenses of maintenance. 

This increase is estimated to be 60 to 75 per cent The cost for machi¬ 
nery in producing wheat in Minnesota, 1913-1917, was found to be 8 1 per 
cent, of the total cost. 

Cash Threshing Cost , General Expense and Twine . — The minor costs in 
wheat growing are composed of the cash cost for threshing which is about 
5.2 per cent, of the total, general expenses 4.3 per cent, and cost of twine 
for binding 1.3 per cent. 
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358 - Contribution to the Chemicc-biological Study of Miero-orgamsms Injurious 
to Winemaking. — Garino Canina, 3 $. (R. Stazioneenologica di Asti), in Rmsta di 
Ampehgrafm, Year I, No. x, pp. 2-6, bibliography of 10 works, Leghorn, Jan, 1920, 
On grapes spoilt by parasites, especially in wet years, besides the ordi¬ 
nary ellipsoid saccharomycetes of wine-producing countries, there are very 
numerous micro-organisms, which may directly influence the regular 
progress of alcoholic fermentation. In the natural micioflora of the 
grape, the genus Botryhs, Penicilhum , Mucor, Aspergillus predominate among 
the moulds, and Torula sp , Saccharomyces aficulatns, feeble producers of 
alcohol, or quite incapable of causing fermentation in grape sugar among 
imperfect fungi; the action of all these micro-organisms is denoted by the 
production of unpleasant odours and flavours which be most injurious to 
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[1) See Bulletin 179. Minn, Agr. Bxpt. Station. < 
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the quality of the wine. The genera Pichiti and W-illui, characteristic pro¬ 
ducers of ethers, may also be found 

Generally the micro-organisms of the natural flora of the vintage are 
active in the combustion of sugars, acids, and nitrogenous substances, 
and they may seciete enzymes that hinder normal alcoholic fermenta¬ 
tion and may produce diseases 

With the help of material obtained from the Zymological Section of 
the Royal Wine-making Station at Asti, and other strains from the micro¬ 
biological laboratory of Professor E Kaysbr of Paris, the authoi has 
investigated the action of some of these micro-organisms on the gioups of 
principal acids which are normally found in grape must. 

Cultures were sown in the must of the “ favorita ” grape 1 , previously 
sterilised, kept at a temperature of z.\° 0 foi about fifty days, then analysed. 
The analytical data obtained for each test arc summed up in the following 
table. — 


free in cc 
tj 'combined in cc 
EJ 1 volatile in cc 
^ r feed in cc 

(tartanc total m cc 
^ * lactic total m cc 
<< i tannic total in cc, 
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These results lead to the following conclusions: — 

Pichia membrauaefaciens and WtUui anomala did not sensibly dimin¬ 
ish the total acidity, because of the considerable increase of volatile 
acidity and lactic add, although a considerable quantity of malic acid 
was attacked. The total ethers were present in more than normal pro¬ 
portions 1 dextrose and levulose were consumed in approximately the 
same degree. 

The same may be said of Botrytis cinerea . 

DemaMum pullulans and Pmictilium glaucum much dimi nished the 
total acidity without producing au equivalent quantity of volatile subs¬ 
tances; PenidlUum showed itself the most active add destroyer; de-ad** 

s m2 
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clification was produced almost entirely at the expense of malic acid, 
of which Yio disappeared The sugars weie also been attacked, dextrose 
with special intensity. 

In an experiment tiled with must to which o 179 of sulphurous anhy¬ 
dride per litre had been added, S acthayomytes ellipsoid ah', caused regular 
fermentation, with a delay of -|8 hours ; the other previously mentioned 
micro-organisms did not develop, and 25 days after they were sown 
the fermentative activity wa<- practically nil. 

359 - On the “ Casse bleue ” of Wines. — Carles, P., m Comptes rendus de VAcademic 

des Sciences, Vol 0 I/ 2 CIX, No 26, pp 1 [2.4-1423 Palis, Dec 29, 1919. 

In continuation of the communication made by M PiEdaeeu to 
the French Academy of Sciences on Dec. 7, 1919 on the “ casse blene ” of 
wines (l), the author communicates the following note- 

This " casse" has already been known for a long time. It was 
specially studied in 1900 by M M. Bagatu, D Roos, and Bouffard 
at Montpellier. These writers have difterentiated it from the “ casse 
brone ” of red wines called “ casse diastasique 

M. Pn' daij.u writes that, practically, to prevent "casse” in wines 
rich in iron, it suffices to keep them in a reducing medium, by simply 
drawing them off into well sulphured casks, but that it is always prefer¬ 
able to avoid the use of receptacles of unprotected iron for manipulating 
or preserving the wine The observations of other writers lead to a 
different conclusion. 

The " casse ferrique ” is not controlled by sulphurous anhydride, and 
if it were possible to keep wines protected from the air by sulphurous anhy¬ 
dride or some other gas, the practical result would not be attained, since 
all wine, before it is diunk, must be handled and must inevitably come 
in contact with the air. 

The true treatment of this “ casse ” consists in adding to the wine 
an organic acid such as tartaric or citric acid. The latter is more generally 
used ; with the iron it forms a compound on which taimin, and cons¬ 
equently colouring matters, have little effect. The quantities of tar¬ 
taric or citric acid vary according to the intensity of the disease and the 
procedure is to make a preliminary test by commencing, for example, 
with 50 gm, of tartaric acid per hectolitre and increasing progressively up 
to 150 gm. or 200 gm. if necessary in certain wines which, like that of 
Jacques, are raw materials. Citric acid is used in smaller quantities because 
it has a stronger action than tartaric acid. 

The action of sulphurous anhydride in preventing the “ casse ferrique 
has no practical effect. This was first shown by Bouffard, Professor 
of Oenology at the National College of Agriculture at Montpellier, who 
first investigated the " casses " and recommended sulphurous anhydride 
as a remedy for “ casse brune ” or " casse diastasique ” 


(t) See R. t Feb., tgio, No. 250. (Ed.) 
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360 - Quantities of Butter, Cheese and Condensed Milk Made in Factories in the United 
States During the War. — Pirtle, T R (Statistician for the U. 8 Dauy Division), m 
Hoards Dairyman, Vol I/VTI, No 20, j* iooo, 1 cliagr Foit Atkinson, June 6, 1919 

Making use of (a) the census results of 1909, ( b) those of the manu¬ 
facturing census of 1914, (c) the reports of production of factories issued 
by the Bureau of Markets for 1916, 1917 and 1918, the author gives, m 
the subjoined Table, a summary of the quantities of butter, cheese and 
condensed milk (including evaporated milk) prepared in lactones (exclud¬ 
ing home made products) in the United Stales during the last ten years. 

From these results it appears that great progress has been made in 
the dairy industry during these ten years and that also the condensed milk 
industry has almost doubled during the wai, m 1918, a greater amount of 
milk was used in the condensed milk factories than was used for cheese. 


Quantities of butter , cheese and condensed milk 
made in factories m the United States from 1909 to 1918. 


Years 

Buttei 

Cheese 

Condensed Milk 


(Pounds) 

(Pounds) 

(Pounds) 

I 9<>9 . 

627 145 865 

l ‘5 73 o 

495 197 844 

1914 • .... 

786 003 489 

377 573 409 

875507438 

1916 . . . 

760 030 573 

3x4 716 739 

997 835115 

19 X 7 - • * • 

743 895 068 

372540203 

1 353 605 594 

1918 ... 

793 289 30X 

352 62X 615 

x 675 477 36o 


361 - Experimental Study of Electro-Purification of Milk. — Anderson, a. k. and 

Finkeistein, R, m The Journal of Dairy Science , Vol II, No 5, pp 374-406, 2 fig. 

Bibliography of 8 works. Baltimore, Sept ,19x0 

The principle of the process of electric purification of milk (electro- 
pure process) consists in heating the milk by means of a high voltage elec¬ 
tric current, and then cooling it. 

The apparatus consists of a receptacle for the milk, of a heater in which 
the milk is heated to 40° C. by steam, of a supply tank for the electric pu¬ 
rifier, of a hot milk tank acting as reservoir to the cooler and of a cooler. 

The electro-pure machine itself consists of several units, varying in 
number according to the quantity of milk to be treated. Each unit is com¬ 
posed of a senes of 5 porcelain cups arranged as in the* accompanying 
figure. The milk is distributed to the cups by a tap leading from a box¬ 
shaped distributing tank. The first cup of each senes has about twice the 
capacity of the other cups. The cups of each series axe arranged so that the 
milk entering the first cup will drain into the second cup, which is placed 
slightly forward and below the first, when the second cup is filled, the milk 
overflows by a lip into the third cup, and so on to the last cup of the series* 
In each of the smaller cups, which have a capacity of about 200 cc. is 
placed an electrode in the form of an insulated rod terminating in a 
copper disc. This disc is about the size of the inside of the cup and when in 
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place is very neai the bottom o£ the cup When the machine is in operation 
the circuit is completed by the sticam of mdk, -which by its electrical resis¬ 
tance is raised Ci om jo° C (thclempeiatme on its entrance into the machine) 
to 70° C. (the tcmpciaturc vihen it passes out) An alternating current is Used 
In the machine illustrated m the accompanying figure the voltage is 
2300, the amperage is it. and the fiequoncy is 25 The thiee phase 
system is used. 



Elcctutil milk imriEci 


With elect lie cuuent costing 5 cents pci kilowatt-liour the cost 
of walking is $2 74 pei hour for a machine with 6 units, which treats 5000 
pounds of milk per hour r exclusive of the cost of the preliminary heating 
to 40° C. 

As the literature on the subject of the efficiency of electrical treatment of 
milk furnishes but few data, the authors have dealt with the subject by 
making a series of caieful experiments, the results of which lead to the 
following conclusions * — 

The “ Electro-pure process produces a very satisfactory reduction 
in the total number of bacteria contained in good raw milk and a satisfac¬ 
tory reduction in the bacteria contained in poor raw milk, and at the same 

1***1 


B 
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time it destroys effectively nearly all lactose fermenting, endopositive or¬ 
ganisms contained in raw milk. 

Milk issuing from the diffeient units of the “ Electro-pure ” machine 
contains a fairly uniform number of bacteria 

Electro-treated milk kept at 5-10 0 C keeps well for about 5 days. 
At ordinary temperatures it shows no change m 24 hours but soms nor¬ 
mally in 48 hours. 

The destruction of bacteiia in the electric purifier is due to the heat pro¬ 
duced rather than to the electric current itself. The electa c purifier furnishes 
a means of producing a very sudden high temperature for a short time. 

Heating to 70° C by means of the electa c purifier causes’ —Eittie or 
no precipitation of albumin, no modification m the quantity of cream 
which separates on standing , apparently no destruction of the peroxidase, 
but a weakening in the reductase , no modification in the feeding value 
of the milk On the other hand, such treatment increases sensibly the time 
required for coagulation by rennin In the experimental plant which was 
used by the authois, the electric purifier, after long use, was not 
entirely satisfactory, modifications in construction are required before the 
machine can be considered a commercial success* 

363 - Study of Babeoek Test for Butterfat in Milk.- bailey, d f,., m the Journal of Dam 

Science , Vol II, No 5 , PP 33 *“ 373 > Bibliography ol 28 Works Ballimoie, N. D, 

September, 19x9 

The Babcock test for butterfat in milk is used to a considerable and in¬ 
creasing extent as a basis of payment for milk to be nsed as suck, as well 
as for condensing and cheese making. It is also used in determining the 
milk production of individual cows, and hence is an important means of 
determining their value. 

In view of the importance of the test, the author has undertaken experi¬ 
mental work to determine the accuracy of the test as carried out at pre¬ 
sent, and to study the influence of some factors upon it. The results are 
summarised as follows :— 

x. The Babcock test for milk when read from the top of the upper 
meniscus to the bottom of the lower meniscus gave results which were higher 
than those obtained by the gravimetric (Roese-Gottlieb) method. On the 
average of 190 comparisons, the difference amounted to 0.0O0 %. 

2) There was a considerable variation in the readings of the same sam¬ 
ple by a few individuals ; this was largely due to reading at different points 
on the upper meniscus, and it is believed that the higher readings were made 
at the top of the upper meniscus. 

3- The breed of the cows and the stage of lactation had a s mall 
influence on the excess of the Babcock results over the gravimetric determi¬ 
nations. This influence is due in part to the variation in the size of the fat 
globules and in part to the variation in the percentage of fat present in the 
sample tested. 

4- The amount of fat left in the liquid below the fat col um n is quite 
variable and on the average equalled 0.13 % expressed as readings on the 
neck of the test bottles. 
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5 There were impurities in the fat column that on the average 
amounted to 0.78 % of the readings. 

6 The Babcock test would read about 0.11 % lower, depending 
somewhat on the per cent of fat in the sample, if the meniscuseswere not 
included in the reading. The value of the gain to readings due to the me- 
mscuses more than offsets this low reading, which is in agreement with 
the first conclusion. 

363 - Utilisation Of Dairy By-produets. — Keh.y E (Dairy Division, U S. Department 
af Agriculture), in J ournal of Dairy Science, Vol II,No i,pp 46-49. Baltimore, Jan 1919 

Waste of matter may be caused (1) mechanically (actual loss), or (2) by 
not using it in the best possible manner (partial loss). The dairy industry 
unfortunately too often wastes in both ways. Only the surplus skim milk 
which cannot be used for human consumption, should be fed to animals 
and ought to be much more employed than it fs at present: 100 pounds 
of skim milk will produce 15 to 19 pounds of " cottage cheese” (1), whereas 
fed with maize to pigs it would produce only 6 pounds of live weight 
or 4 8 pounds of dressed pork. There is, therefore, in the former case pro¬ 
duction of about 7 times as much protein and energy as in the latter. More¬ 
over, in making “ cottage cheese ” 80 to 85 pounds of whey is recovered 
from 100 pounds of skim milk, and this has half the food value of skim 
milk for feeding pigs. 

Skim milk and buttermilk can be used in that state as beverages or 
in cooking. One pound of “ cottage cheese ” contains as much protein 
as 1 to x 34 lb , °f meat, and can be used in a number of ways in cook- 
This is one of the best ways of using skim milk because “ cottage 
- cheese ” is easily and simply made and it can be consumed in large quanti¬ 
ties But skim milk can also be used for making condensed skim milk and 
skim milk powder. Whey from cheese factories contains on the average 
0 2 % of fat which can be recovered and used in the manufacture of whey 
butter. Lactose, casein, etc , can also be made from whey. 

All the by-products of the dairy industry, if they are to be used with¬ 
out risk for human consumption (or indeed as animal food), should be pas¬ 
teurised. 

364 - Observations on the Washing of Milk Cans. — Webster, r. o. (Bureau oi Chemis- 
try, IT. S Departmeut of Agriculture), in Journal of Dairy Science , Vol II, No i > pp. 50-59* 
Baltimore, Jan. x<)ig> 

An account of data collected by the Bureau of Chemistry of the 
U. S Department of Agriculture (under the Food and Drugs Act) relating 
to the milk supply of one of the large cities of the central western part 
of the United States. 

The author notes the methods and equipment used by 32 milk 
dealers in washing the milk cans * 8 of them washed the cans by pouring the 
water from one can to another and 22 washed the cans in a tank; only one 
used hot water and 2 clean cold water, while 28 .used dirty water. In 23 

(1) See R., Jan., 19*0, No. 125 {Ed.) 
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dairies the cans were steamed, but in no case was the treatment effective, 
so that no dairy washed the cans in a satisfactory manner; nevertheless 3 
dairies possessed what is considered to be the complete equipment: — tank 
with mechanical brush, linsing tank, steam jet, air blast. 

Examination of the physical and bacteriological condition of 184 
empty milk cans returned from the city dairy to the country dairy, made 
during June and July, showed that 14 cans had a sour odour and 83 a foul 
odour which indicated bacterial activity m these 97 milk cans. More than 
21 % of the cans, if used without further rinsing, would have contami¬ 
nated the milk with from 500 000 to 4 332 000 bacteria per cc. of milk , 
milk produced in distinctly insanitary conditions rarely contains more than 
20 000 organisms per cc 

To prevent this fouling of the cans they should be rapidly dried imme¬ 
diately after washing; this can be done by exposing the milk cans to a 
blast of dry air ; 30 seconds exposure to such a blast is sufficient to pro¬ 
duce a great improvement 

The author gives the following rules for washing milk cans properly : 
Avoid the use of disinfectants; they are unnecessary and may remain in 
the cans in sufficient quantity to be found in the milk, which would render 
the producer liable to legal penalties. 

For the proper washing of the cans a tank with clean hot water is 
necessary, washing powder; thorough brushing by hand or by machine , 
rinsing in dean water; steaming for at least 10 seconds ; drying in a blast 
of dry, hot air of sufficient volume to dry the can completely in 10 to 30 
seconds. The lids should be cleaned in the same way. As soon as they 
are washed and dried the lids should be put on to close the cans and pre¬ 
vent their being soiled. Milk cans cleaned in this way remain clean indefi¬ 
nitely and even in the hottest weather there is no opportunity for bacte¬ 
rial activity. 

365 - Composition and Identification of Meat Extracts. — Emerv, j. a. and iieulet, 

R. E.., in Journal of Agricultural Research, Vol XVII, No i, pp x-17. Washington, 
Apr. 15, 1919. 

The Bureau of Animal Industry asked the authors to carry out experi¬ 
ments with the object of obtaining data regarding the differences in 
composition of extracts of meat prepared from: — Muscle tissue, liver, 
spleen, heart, cured cooked meat, cured meat soak-water, and bones, 
all of which have been used in recent years in the preparation of 
meat extracts. 

The extracts used in the authors’ investigations were prepared partly 
in a large commercial establishment in the ordinary way, and partly in 
the laboratory, in much smaller quantities, but as far as possible bymeans 
of methods used commercially ; these latter extracts did not differ from the 
former either in physical appearance or in organoleptic properties. * 

The methods used in, the analyses were essentially those of STREET 
(described in Thirteenth Report on Food Products for 1908, Meat Ex¬ 
tracts and Meat Preparations, in Connecticut Agricultural Experiment St&- 

£ [3M-365] 
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Hon Report 1907-1908, pp. 606-672). The authors determined, in a 10 % so¬ 
lution of solid extract or a 20 % solution of liquid extract — water, ash, 
sodium chloride, total phosphoric and, inorganic phosphoric acid, total 
nitrogen, soluble nitrogen, coagulable nitrogen, ammoniacal nitrogen, 
nitrogen preicipitated by zinc sulphate, nitrogen precipitated by 
tannic-acid-salt solution, “ meat-base ” nitrogen (obtained by subtracting 
from the total nitrogen the sum of coagulable nitrogen ~f- insoluble 
nitrogen + ammoniacal nitrogen + nitrogen precipitated by the 
tannic-acid-salt solution), nitrogen due to peptone-like bodies, non-nitro- 
genous organic matter, punns, creatinin, creatin, and nitrates. 
A series of Tables show the results m detail as well as some general averages, 
indicated m the Table below The quantitative results show the follow¬ 
ing characteristic differences which depend on the nature of the extract: — 

The liver extracts show — A low percentage both of total nitrogen and 
of " meat-base ” mtiogen ; a low ratio of inorganic phosphorus to total 
phosphorus ; a very low percentage of total creatinin ; generally a very 
high percentage of non-nitrogenous organic matter. 

The spleen extracts show * — A high percentage of total nitrogen; 
a low percentage of " meat base ” nitrogen , a very low percentage of 
creatinin. The ratio between inorganic phosphorus and total phosphorus 
is lower than in all other extracts except that of liver. 



Nou- 

mtroge- 

nous 

matter 

— 

Nitrogen in 

Crea¬ 
tin + 

crea¬ 

tinin 

Ratio 

Extinct of 

Total 

nitro¬ 

gen 

Zinc 

sulphate 

pre¬ 

cipitate 

Tannic- 

acid-salt 

pre¬ 

cipitate 

« Meat 

ih 

base 

between 
creatin 
+ crea¬ 
tinin 
i and 
nitrogen 

Muscle, bones, liquors (soaked and 
cooked) . . . * - . 

Heart .... . 

22.23 

31.65 

9 8r 
8.89 

15.90 

8.89 

42 631 
14 I 7 

50.32 

35.33 

7 25 
7 06 

O.732 

0.796 

Spleen (prepared in laboratory)* . 
Spleen (commercially prepared) . . 

24.34 

t 

9.68 

9 - 94 , 

; 24.76 

1 

I 52 10 

1 

| 3830 

1 

2.40 

0*27 

0 248 
0031 

biver (prepared in laboratory) 
biver (commercially prepared) , . 

J 41.22 

1 _ 

6.21 
7 33 j 

I 21 IO 

1 . _ 

1 55-32' 

| 3926 

i_ 

2 31 
036 

0367 

0.048 


The heart extracts have a low percentage of total nitrogen compared 
with the muscle extracts, but much higher than that of liver extracts. They 
contain a considerable amount of non-nitrogenous organic matter and are 
next to liver extracts in that respect. Heart extracts differ from liver and 
spleen extracts in their percentages of total creatinin and " meat-base ” 
nitrogen; in heart extracts the latter forms at least 50 % of the total ni¬ 
trogen. 

The extracts of soaked and cooked liquor of pickled and cured meat 
are easily identified by the invariable presence of nitrates. The quantity 
of total phosphorus present in these extracts is very small. In other res¬ 
pects cured meat extracts resemble true meat extracts. Pickled meat 
extracts contain rather less creatinin than true meat extracts. 



39 6 


INDUSTRIES DEPENDING ON ANIMAL, PRODUCTS 


Muscle extracts have a high, percentage of total nitrogen, " meat- 
base ”, nitrogen and total creatinin, they also have a high ratio between 
inorganic phosphorus and total phosphorus. 

The bone extracts prepared commercially and the extract prepared 
from soak-water resemble muscle extracts. 

There are also marked differences in the physical properties, colour, 
texture and " shortness ” (an extract is termed “ short ” when it quickly 
and easily breaks on testing its elasticity) Liver extracts are very dark 
brown, their solution in water is dark red with a trace of fluorescence, and 
they are gummy. Spleen extracts and bone extracts are light chocolate 
to light yellow-brown in colour The other extracts are lighter in colour 
than liver extract but darker than spleen extract; they are usually very 
“ short ” Their solutions are dark but not fluorescent 

In addition to quantitative differences there are qualitative differen¬ 
ces, which the authors have used as bases for identification tests for 
extracts of liver and spleen, either pure or in the absence of any conside¬ 
rable proportion of true meat extracts. These tests include * — The 
acetic acid test recommended by R. M. Chapin for distinguishing spleen 
extract by means of the abundant yellowish-white precipitate which 
is formed ; Molisch’s test, which shows the presence of liver extract, 
testiug for copper in the ash, which if present indicates liver extract. 
The presence of copper is also shown by greenish colour of the ash. 

Conclusion. — An extract can be completely identified by means of 
the following determinations: — Total solids. Ash, Sodium chloride, 
Total phosphoric acid, Inorganic phosphoric acid, Total nitrogen 
Meat-base ” nitrogen, Pre-formed creatinin, Creatin, Molisch's, 
test, Acetic acid test. Test for nitrates. Test for copper in the ash 
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366 - Modification in the Sulphate of Iron Treatment for Controlling Chlorosis of 
Woody Plants. — Arnavd, G , in Revue de Viticulture, YeaxJXXVI, Vol 1,1, No 1325, 
PP 335 - 33 o> figs. 3, Paris, Nov 20, 1919 

Results of experiments carried out m May-June and at the end ol 
September in the Jardm de la Station de Pathologie vegetale in Pans, 
on pear trees and Carolina poplars attacked by chlorosis These were 
the only plants attacked by chlorosis available to the •author; but he 
is of opinion that the results obtained by him are applicable to vines 
similarly attacked. 

The suggested method is as follows.— Holes x 5 cm. to 2 cm deep are 
made in the trunk or large branches with a punch, by means of a syringe 
the holes are filled with a paste made by mixing 35 to 40 gm. of finely 
powdered sulphate of iron with 20 gm. of olive oil. 

The treatment, made preferably in spring, only acts on those parts 
of the plant which are above the hole 

The treatment in question has the following undoubted advantages 
over the treatment formerly used, which consisted tn placing crystals of 
sulphate of iron in the holes .— Certainty 111 effect, at least on the trees ex¬ 
perimented with (pear, Carolina poplar), rapidity of action (the trees became 
green again in a marked degree in a week), and persistency of greenness , 
moreover, the treatment is very quickly done and economises sulphate of 
iron, as the syringe fills the holes almost without any waste However, 
the method described has disadvantages which are absent from the method 
of painting freshly cut surfaces with a 20 to 30 % solution of sulphate of 
iron. The chief drawback appears to be the weakening of the trunk and 
branches in which the holes are made, especially in the case of young 
plants not provided with props. Also the addition of oil increases the cost 
of the treatment; but as inferior olive oil and various vegetable oils would 
probably be just as effective and the quantity used is small the cost of the 
treatment should not be much. 
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367 - Diseases of the Tomato and the Strawberry New to South Australia. 

Osborn, T G. B m The Journal oj the Dtpart merit of Agriculture of South uiustralia, 
Vol XXIII, No, 5 , pp 437 - Adelaide, Dec, 1919 

In November, 1919, the author was informed of Iwo seuoiis diseases, 
attacking the tomato and stiawberiy plant respectively, not previously 
known in South Australia. There ate reasons to believe that the two di* 
seases were m existence before then, but had not attracted much attention 
In 1919, they were particularly serious in some districts of the State, caus¬ 
ing considerable havoc 011 certain farms 

In the case of the tomato, the first sign of change is the development 
of irregular brownish black blotches on the margin of the leaves; similar 
blotches may appear also on the petioles and on the young stems At 
the end of some days, the whole plant withers, and frequently dies 

The pathogenic agent not being known, it is not possible at present 
to combat the disease It was recorded in Victor a two or thiee years 
ago, and irom 1918-19, serious loss was incurred. 

With regard to the strawberiy plant, observations in the Hill district 
show that apparently healthy plants fade in the space of some hours 
when the weather is warm; although it is unusual for a plant to die 
at once during the first season in winch it is attacked, it is hindered from 
regular development, and does nof give any crop. 

The diseased plants have their young roots darkened. It is believed 
that the change is due to a soil fungus. Up to the present, this disease 
has not been investigated 

The disease under discussion can be propagated by planting stolons 
taken from infected plants Healthy pLuts put into fields formerly 
filled with diseased plants me duly infe ted. It seems also probable that 
the disease can be spread from an infected field to an vmmfected field by 
drainage and the carriage from one point to another of infected soil 
clinging to workmens boots or to agricultural tools 

The two diseases are being studied by the State Department of 
Agriculture. 
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resistant 368 - Disease Resisting Potatoes, Obtained in France. — See No, 314 of this Review. 

PLANTS 

means 369 - Weather Forecasts at the Station of Agricultural Meteorology at Montpellier, 
prevention in Relation to Control of Mildew and Other Diseases of the Vine. — Ferrotoiat, 
ANd control in Comptes rendus des slances de VAcadlmie &'Agriculture de France t Vol V, 36 No. Nov. 26 

1919, pp 919-925. Paris, 1919 

After a bard frost, which on March 26 , 1898 ia theDepartment of 
Herault alone, damaged the vines to the extent of about 3 million hectolitres 
of wine, in a few hours, ML Hotjjdaii&e, at that time Professor of 
physics and meteorology at the National College of Agriculture at Mont- 
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pellier, organised a Service of meteorological and agricultural inquiry, 
at tlie request of the Central Society of Agriculture at Heiault M. Ra- 
VAZ, who then was Director of the Research Station for viticulture, un¬ 
dertook to furnish information regarding vineyards From tbe following 
April, the College of Agiiculture published, every morning, a Bulletin of 
information which was posted at Montpellier and at Beziers, the two 
principal vine-gi owing centres of the district. 

The weather forecast was based on observations of the central meteoro¬ 
logical Buieau of France, and especially on those made at tie Mont- 
Aigoual Observatory, which enabled M. Houdaillt- to forecast, fairly 
accurately, .-[8 hours in advance, the temperature, wind and ram at Mont¬ 
pellier. 

The notices related particularly to forecasting frosts and the expe¬ 
diency of measures to be taken against fungoid diseases and insects 
injurious to the vine 

The Service wa<= quickly extended and the Bulletin was brought 
to the notice oi interested parties by meam of a daily telegram posted 
at the town-halls of subscribing communes, and by means of notes inserted 
in the local press. 

The results obtained by the meteorological Station of the College of 
Montpellier impressed the public authorities and led to the creation, in 
the Ministry of Agriculture, of the Service eff agricultural meteorology 

The College meteorological Station was transformed into the local 
Station of agricultural meteorology and was installed on the Bel-Air, 
estate 3 km. from the town of Montpellier and about x 5 km. from the 
Agricultural College. 

To complete the meteorological information furnished by the local 
' meteorological Station, M. Ravaz organised 32 small meteorological out¬ 
posts in the area assigned, recording maximum and minimum tempera¬ 
tures, temperatures during rain, the date, hour and amount of rainfall, 
the development of diseases, the appeal ance of insects, etc. 

These outposts work as follows: — 

(1) Every time ram falls the person in charge at the outpost sends , 
the meteorological Station a postcard stating the amount of the rain¬ 
fall, the temperature during the rain, the duration and time of the 
rainfall. 

(2) In addition, every Monday, each outpost sends an abstract 
^>f <ts meteorological and biological observations 

(3) All this information is carefully checked on arrival at the 
Station, and is # then methodically classified and entered in a tabular state¬ 
ment ; the meteorological observations are also recorded as graphs. 

It is thus possible very quickly to get a dear idea of the past and 
present meteorological and biological conditions of the area served by each 
outpost. 

With the help of all these data, the Director of the Station issuing no¬ 
tices is in a position to predict the course of diseases of the vine and to 
• give suitable instructions. The forecasting of attacks and invasions of 
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mildew, which, in the south, is the disease most feared, is based on the 
following principles — The development of mildew depends on two es¬ 
sential factors, namely, temperature and moisture. It comprises 3 
stages: — 

(1) The germination and penetration into the plant of active germs, 
(attack). 

(2) The development of the parasite 111 the invaded tissues, (incu¬ 
bation). 

(3) The appearance on the outside of wounds or spots, some sterile 
(oil-stains), some fertile (efflorescences) (invasion) 

For the attack live geims, atmospheric moisture (from rain, dew, 
and mist remaining for a certain time on the herbaceous organs), and 
suitable temperature are needed 

The presence of germs is easily detected When this is ascertained, 
the attack only depends on the temperature and the persistence of 
moisture required for the germination of the spores. 

Except at the commencement of growth, when a sufficiently high 
temperature is sometimes lacking, and during the summer, when rainfall 
is almost immediately evaporated, it may be said that any rain in the 
growing season starts an attack. 

The three stages, which represent the complete evolution of a summer 
generation of the parasite, have a constant duration, with the vines in 
full growth in the south of France and under the ordinary conditions of 
cultivation; this period lasts 7 days Its constancy is remarkable and 
this fact makes it possible to predict and announce 7 days in advance 
the date of appearance of each invasion. 

By treating the vines so that they are covered with copper at the 
time when the attack is about to commence (which is known 7 days 
before), they are safe for several days from attack by the germs. 

There is, therefore, advantage in limiting the treatment to the time 
when it is really necessary, which produces a considerable saving of fun¬ 
gicide and labour, and obtains the best possible result by applying the 
fungicide at the precise moment when the effect of the treatment will be 
greatest. 

The practical results obtained in 1918 and 1919 were excellent, and 
it was possible to fix the most favoutable periods for treatment and bring 1 
them to the notice of persons interested, by notes in the local press. 

There is every reason to expect good results frpm the method in future. 

In addition to mildew, the Station of Bel Air and ifs outposts deal 
with other diseases of the vine and the appeal ance of its pests (“ Co- 
chylis ”, “ Eudemis ”, etc.), by indicating the most suitable dates for 
their effective control. 

370 - Keeping Bean Seed until it Is Old as a Means of Controlling Bacterial Blight of 

Beans (Bacterium Phaseolt). — Rapp, C W., in Science, New Series, VoL E, 

No 1303, pp. 568 Eancaster, Ba, Dec, 19, 1919 

In the course of research on the bacterial blight of beans (Bacterium 
Phaseoli E. F. Sm.) at the Oklahoma Agricultural Experiment Station" 

4**i-***l 
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in the United States, it was noticed that the most effective method 
hitherto evolved foi eliminating the disease is the use of old seeds m 
sowing 

Tc test this fact, the infected seed obtained from experimental 
plots at the above-mentioned Station was collected each year and 
stored. Beaus 4 and 5 years old have never produced plants attacked by 
bacterial blight, but the percentage of germination has been so low as 
to prevent their use under actual farming conditions. Seed 2 and 3 
years old — with one exception ascribed to accidental infection — have 
given plants free from bacterial blight 

Results obtained, show that the use of seed 2 and 3 years old furnishes 
plants free from Baclermm Phaseoh , when planted in uninfected land and 
at a sufficient distance from other areas cultivated under beans, to insure 
the impossibility of accidental infection Such seed, moreover, has a 
sufficiently high percentage of germination to make its use practical under 
actual farming conditions. 

371 - Colletotrich um Lixidem u thtan um % attacking the “Chevrier ” Bean, 
in Austria. — See No. 316 of this Review 

372 - Phoma sp., a Deuteromycete Parasitic on Cupressus spp., in South Africa. 

— Bottomley, A M , m The South Afncan Journal of Science , Vol XV, No 8, pp 613- 
617; 4 pi* Capetown, 1919 

A severe attack by a disease, then unknown, on some young plants 
of Cupressus toruhsa and C anzonua at Belfast, Transvaal, was first noticed 
in Match, 1915. Examination of the diseased plants revealed the presence 
of three fungi, Pestalozzia sp , Phoma sp with typical pyemdia and small 
globose spores, and another Phoma with pycnidia of an unusual shape and 
rather large fusiform spores. As a result of inoculation and cultural 
experiments made during the same year it was possible to ascertain that 
the third fungus was the cause of the disease. 

A still more serious outbreak, identical with the first as regards symp¬ 
toms and results, but showing the presence of the second Phoma only, 
was noticed on C. macrocar pa at Pretoria in March, 1918. 

Recently the fungus has been identified with a Phoma described by 
Hahn, Harley and Pierce as parasitic on Jumpenis spp. 

, The disease caused by the fungus is characterised by discoloration 
followed by withering and the death of the leaves and stems attacked; 
small black dots, which are the fructifications (pycnidia) of the fungus, 
are present on the dead leaves and stems. 

In the inoculation experiments made, w r ounded plants were infected 
in a few days, while ttnwounded plants were, with difficulty, infected only 
after some weeks. It was discovered that moisture is essential for the 
development of the disease 

spraying with Bordeaux Mixture is recommended as an effective 
means of controlling the disease. 
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373 - Varying Behaviour of Various Kinds of Tobacco as Regards Insects, in Cambo¬ 
dia. — See No 330 of this Review. 


374 - Comparative action of Chloropicrin on the Injurious Beetles Calandra 
oryzae and Tribolium navale (= T \ ferrtigineum) (1) Bertrand — 
G, Brocq-Roussett and Dassonvxlle, m Comptes rendus hebdomadaircs des seances 
de VAcadSmte des Sciences, 2nd Half-year, 1919, Vol ClyXIX, No. 26 (Dec 29,1919), 
p. 1428-1430, Paris, 1919 

Tribolium navule F. (= T. fermgineam F), which lives m the caryop- 
ses of damaged cereals, in bran, old flour etc, has been observed by the 
authors, but only in smaller numbers, m maize, more strongly attacked by 
Calandra oryzae (2). According to a preliminary experiment it appeared 
to the authors that T. navale is unable to attack health} carvopses, and that 
it is only able to live on those which are already perforated by C. oryzae. 
It causes less extensive damage than that caused by the other beetle, but 
nevertheless its destruction is necessary especially m certain determined 
cases. 

It may be supposed that the treatment of caryopses with chloropicrin, 
in the circumstances previously indicated by the authors, would destroy, 
at the same time, C. oryzae and the other parasites which eventually ac¬ 
company it. But the authors have shown that, restricting themselves to 
the limits in strength and time which assure the death of C. oryzae , the 
Tribolium beetles resist; and the separation of the two parasites is, so to 
speak, quantitative. 

Does T. navale protect itself better than C oryzae in the interior of 
caryopses? Is it less sensitive to the action of the toxic vapour? In 
order to prove this the authors measured, in a senes of parallel experiments, 
the comparative action of chloropicrin on T. mvah and C . oryzae, proceding 
as in their previous experiments 

The results obtained were as shown in the following table, the insects 
being collected in groups of to, the capacity of the flask being 8 litres, 
and the temperature between +if and -I-19 0 C 

These results show clearly that the cause of the separation of the 
species of insects in the treatment of the infested caryopses is explicate 
by their unequal resistance to chloropicrin. 

The comparative measures have been completed by the following 
experiments.— 

(a) In 2 8-litre flasks were placed 6 litres of maize containing 
C. oryzae and T. navale ; in the first flasks was placed a dose of chloro-. 
picrin corresponding to 25 gm. per cubic metre, and into the second a dose 


(i) See R , Jiily-Sept, 1919, No 1049-1050, R, t Jm , 1920, No 148; Feb, 1920, No. 
274; also No, 378 of this Review. — (2} See R. t Jan., 1920, No, 148. (Ed.) 

it 
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Number of grammes of 

Ratal time 


chloropicrin pei cubic metr 

C oryzat, 

T navak 

—. 

— 

_ 


li m. 

h m 

1 

150 

40 0 

2 

. 815 

17 30 

3 

0x5 

10 0 

4. 

5 10 

7 50 

5 

4 30 

6 15 

6 

3 15 

5*i5 

7 

3 35 

4 30 

8 

30 

4 15 

9 . . 

2 30 

40 

10 . 

2.15 

3*45 

15 

1.30 

2 50 

20 

I 20 

2 10 

25. 

i 5 

I 35 

*0 

0 ■so 

I 20 


corresponding to 30 gin,.; after 24 hours all the C. oryzae beetles were dead 
and about 50 % of the T. mvcde beetles remained alive. 

( b) The conditions Were the same as those m the preceding expert* 
ment but the time was longer , after 24 hours only the C. oryzae beetles 
were dead; after 60 hours all the T navale beetles were also dead 

(<?) As in a and b but increasing the quantity of chloropicrin; with 
38 gm. per cubic m. after 48 hours there were still some T. navale beetles 
alive; with a dose of 40 gm. and after the same time all the insects were dead. 

From a practical standpoint it is easy, on a basis of the quantitative 
results obtained, to determine the necessary conditions for the simul¬ 
taneous destruction of the two species of beetles The authors have suc¬ 
ceeded, in the case of maize, in treating caryopses enclosed in sacks, 
exactly as they have described in the case of C. ory^^(i),^but j( allowing 
the chloropicrin to act for at least 24 hours. 

375 - Tetranychus ielarius , a Mite injurious to the “ Chevrier M bean, in Austria. 

— See No 316 of this Review, 

376 - Sphaerolecanhtm prumsiri> Scale Insect Injurious to Plum Trees, in 

Italy, — SiLVKSTRr, F., m BolUUmo del Laboratono di Zoolo;ia generate e agrana della, R 

Scuola Superiorc d'Agncoltum m Portici, Vol XIII, pp. 70-126, 3S figs Portici, 1919. 

Morphological and biological description of Sphacrolecamum prunastri 
Bonsc., recorded hitherto from Prance, Bohemia, Italy, North America and 
Japan. This scale insect is certainly of pale arctic origin. In Italy it 
has been found in Calabria (Cosenza), Campania (piovinces of Caserta 
and Avellino) Apulia (Altamura), in the Abruzzi (provinces ofCampo- 
basso and Acpnla), in the Marches (province of Macerata), in Umbria (Be- 
vagna) and in the south of Sardinia. 

The favourite host of this scale insect is the wild plum (Prmus spi- 
nosa), followed by the cultivated plum and, according to certain writers, 
also the peach. 

( 1 ) See R. Jan, 1920 , No. 148 . {Ed.) 
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The damage caused by the insect is direct, by the abstraction oi 
nutritive sap, and indirect by the abundant sugared substance wliich it 
ejects by the anus and Which serves as food for " fumagines 

S pntnastn has, m Italy, various natural enemies, of which the au¬ 
thor describes the morphologv and biology as well as the respective 
hyperparasites. 

Among the beetles which prey actively on the scale insects are Exo- 
chomus '\-pustnliitus (L <) and Hyper asp is compestns Herbst The larvae 
of the latter have been found, to a small extent, attacked by Homalotylus 
flammms (Dalm.). 

Among the hymenopterae which have been recorded as parasites of 
the scale insect are — Coccophagus sc-u/ellaris (Dalm.) Westw , C. hozmrdi 
Masi Phaenodiscus aeneus (Dalm ) — m their turn attacked by Ceraptc- 
rocerus mirabilis (Westw), Pachyneuroa coccovum (L ), Penssopterns zebra 
(Kurdjumov) and by the mite Pediculcndes veiUricosns (TSTewp.), ApJncus 
pimchpes (Dalm) and Microterys litnafus (Dalm.). 

377 - Insects Injurious to the Avocado {Persea gratissima), In the Islands of 
Trinidad and Tobago, West Indies. — urich, f w m Bulletin o! the Department of 
Agriculture*, Trinidad and Tobago , Vol XVIII, Part 3, pp 129-131, 2 pi Port-of- 
Spain, 1919- 

Full grown trees of Per sea gy { ihssima are generally free from insect 
pests and only occasionally suffer from scale insects and from caterpillais 
of the moth Stencta albifasciata , on the other hand the Avocado in the 
early stages of its growth is very liable to insect attacks During the dry 
season scale insects find themselves m very favourable conditions for in¬ 
crease, and at the commencement of the rainy season caterpillars may be 
found in large numbers. 

The following insects have been noticed up to date on the Avocado :— 
(a) Ants *— (1) Solenopsis gemu»aia, a serious pest to young plants, not 
only because it encourages and protects the increase of scale insects genei- 
ally, but also because it eats the tender bark of young shoots and stems; 
they can be controlled by destroying the nestis with carbon bisulphide 
and potassium or sodium cyanide, boiling water may also be used, 
the treatment will be more effective if a little resin wash is added to the 
boiling water , if the ants are on the roots and stems, spraying with resin 
wash and nicotine can be resorted to, but frequent applications may be 
required as the ants very soon return from neighbouring nests to the 
plants Trees can be protected by means of bands painted with special 
sticky substances, napthalene flakes dusted round a plant will keep 
ants away for a few days. 

(2) Cremadogaster brevispmosa, a species of ant less injurious than 
the preceding one because it confines itself to protecting the scale insects 
living on the tree without eating the bark, it makes its nest under loose 
dry bark and in rotten wood ; the nests should be removed as completely 
as possible and the places should be painted over with crude oil or strong 
resin wash. 

[ssriMara] 
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(b) Scale insects •— (i) Pnl.’inana pyrifornus ; (2) Aspidiotus des¬ 
tructor; (3) Saissetia nigra , (4) Pseudococats nipae , (5)' P. citn ; the first 
of these is the most common of the five, hardly an Avocado tree is entirely 
free from it; most of the scale insects can be controlled by their natural 
enemies by keeping ants away iroin the tree , when numeious, spraying 
with nicotine sulphate 111 combination with resin wash or soap can be re¬ 
commended 

(c) Moths -- Slenckt a Ibi fascia la — sporadic attacks by the cater¬ 
pillars of tins moth, which destroy the young leaves and flowers of the 
Avocado are noted , the caterpillars ate gregarious and live 111 nests made 
by webbing leaves and branches with silky filaments, usually the cater¬ 
pillars are controlled by natural enemies of which the most important is a 
tachmid fly , they may also be destioyed by removing the nests and burn 
mg them, but tins has to be done with care and despatch as the cater 
pillais, when alarmed, let themselves down to the ground by silken threads 
and disappear in the grass 

(d) Minor pests.-- (1) Selenothnps rubrocmctus , (2) Hehothrips 
hacmorrhoidalis , (3) Alenrodicns neglectiiS ; for control, resin wash or 
nicotine sulphate are reeom mended. 

INJURIOUS VERTEBRATES 

378 - Control Experiments Against Field Mice Made in 1919 in France. — VAYSsifeRE, 

P., PiNgBEMANN, Haller and, Plvchet, E , in Comptes rcndus des seances del’ Academic 

d'Agriculture de France, Vol V, No 34., pp 885-8S9 and S73-877 Paris, C919 

In 1919 M. P. Vayssi&RE first of all made at Lechelle, near Soissons 
(Aisne), experiments on the use of poisoned baits and in particular with 
arsenious acid, mix vomica, and carbonate of barium Rolled oats im¬ 
pregnated with arsenious acid (by means of a barrel turning on a horizontal 
axis) appears to be specially useful as a bait for distribution in crops 
damaged by field mice. 

But the experiments dealt more especially with, the practical 
use of chloropicrin (i) in the control of these rodents This toxic 
product lends itself easily to treatment on a large scale. It has been 
applied on over 15 hectares in the Aisne, Oise, and Somme. It suffices 
(as a measure of precaution) that the workmen should wear protective 
masks (pattern A. R. S) 

Two methods of treatment have been tried, with pure chloropicrin 
or an emulsion of 10, 15 and 20 % in potash coconut oil soap The first 
inside the mAise holes and the other on the surface of the soil by simply 
scattering the product. The first of these two methods of destruction 
would certainly be the most efficacious if it was possible to apply it in 
practice, but it is generally impracticable, the number of holes per sq. 
metre easily amounting to 30 or even 40 • With the second method, 

(x) See R., July-Sept. 1919, Nos. 1049 and 1050, B., Jan., 1920, No 148; R., Feb,, 
1920, No, 274. (Ed.) 


[UMTS] 
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about 60 litres of the liquid per hectare are used. Possibly in the future 
a more rapid method may be devised which would consist, for example, 
in the use of watercarts furnished with a perforated distributer, at a height 
of about xo cm. above the ground. The construction of a special apparatus 
may also be expected. 

The results reported by M. Vayssieae have suggested the following 
observations to MM. Ringeemann, Haiaer and E Pettchet. 

M. Ringeemann is not m favour of spraying chloropicrin on the soil 
by any means whatever. The spraying of any liquid leads to the eva¬ 
poration of this liquid and an heavy discharge of the gas which it 
contains in solution, which, in the present case, would be dangerous for 
the workmen. Further, the work of spraying is relatively hard. Finally 
the speed in advancing should be relatively low so as to apply suffi¬ 
cient liquid per unit of surface 

The application of chloropicrin by watering, if this process is recog¬ 
nised as effective, seems to M. Ringfxmann the most practical; it is 
only a case of moving a watercart over the fields, which is possible by 
giving the wheels a width of rim sufficient to prevent them fiom sinking 
too deep and thus increasing the power needed for drawing them,. The 
reservoir for the liquid can communicate (by a distributor similar to that 
described in the case of the introduction of the liquid in the soil) with dis¬ 
tributors working over a great width; the apparatus could be moved 
fairly quickly by using a tractor. 

For the introduction of the toxic liquid into the soil a scarifier or 
cultivator is used whose working parts are fitted behind with a small tube, 
which allows the toxic liquid to run out to the desired depth, in the lequired 
quantity for each metre passed over, the liquid coming from a reservoir 
fixed on the frame of the cultivator. The reservoir would be provided 
with a rotary distributer or, what is simpler, mounted like a Mariotte vase, 
ensuring a constant delivery per unit of time. In any case the materials 
to be used in construction would have to be resistant chloropicrin, a 
question which concerns chemists. 

M. HaxlEr observes that any apparatus made of metal, particularly 
of iron, would be damaged by chloropicrin, as all chlorine compounds 
attack iron ; the apparatus would be useless in a short time. It is 
necessary, therefore, to use wood or vulcanite, but the apparatus would 
be too expensive. On the other hand, chloropicrin can only be used until 
present stocks are exhausted, since if it had to be made specially for con¬ 
trolling field mice the cost would be too high. 

Finally, M E. Pxtjchet has suggested a very simple process for the 
control of field mice, successfully tested by him and which he has seen 
carried out in Ea Bance. This- process consists of making, by means of 
a borer, holes 50 cm. deep in file soil, in the runs of the mice; the walls 
are smooth, and the field mice who tumble into the holes Cannot get out 
of them. If this method does not destroy all the field mice, at least it 
destroys a great number. 

[ST8] 
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Agricultural Accounting Offices in Sweden 

by Professor H. J uhlin-Danneelt 

Secretary of the Royal Academy of Agriculture of Sweden. 

$ 

Since the beginning of 1890, great efforts have been made to speed-up 
the development of small farms in Sweden, and, in this connection, attempts 
have been made to encourage the small farmers to keep accounts regularly 
(1) especially by giving premiums to those that do this The money re¬ 
quired has been furnished by the " Riksdag ” which, since 1910, has voted 
an annual appropriation of 15,000 Kronen (2). This sum is distributed to 
societies for rural economics,, or to accounting unions for use in this way, 
especially to subsidise accounting bureaux to help farmers to keep their 
hooks. 

With the aid of this State subsidy, seven societies for rural economics 
and two accounting unions have established agricultural accounting 
offices. Of these, only the accounting office of the province of Malmohus 
has attained any wide activity, whilst, in the majority of the other pro¬ 
vinces, the offices have not become important. 

In 1916, the General Agricultural Society of Sweden, which had just 
been founded, established an “ exploitation bureau ”, with the objects 
of aiding farmers to keep accounts, to draw conclusions from them that 
would be of assistance in managing the farm, and to give advice on ques¬ 
tions of rural economics. 


(1) See E,, Feb. 19:3, p. 173 tor the article by M I,. Namseson on the Measures Adop 
ted in Sweden to encourage Book-Keeping among Farmers. (Ed.) 

(a) 1 gold krnna *» 1 s, 1 i/ s d (Ed) 
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By leaving the scientific elaboration of the accounting material from 
the accounting bureaux to the director of the “ exploitation bureau" 
of the agricultural society, continuity in all that sphere of activity lias been 
obtained. 

The provincial accounting offices are made use of mainly by the small 
farmers , generally speaking, only 25 % of those making use of the offices 
have been farmers owning more than 75 hectares, as this is the largest 
area for which the State subsidy towards accounting expenses can be 
claimed 

The proportion proprietors and tenants among those using the offices 
is not known, but it would probably be the same as that found among 
the farmers in the country, about 16 % of whom are tenants. On the 
other hand, the “ exploitation bureau'” of the agricultural society is 
made use of largely by farmers owning larger areas. 

The income of these offices consists chiefly of subsidies from the State 
and from the agricultural society on which the office depends, together 
with small sums paid by members of the society or payments for accounts 
accredited by the office. 

The State subsidy reaches a maximum equal to the sum allowed by 
the agricultural society and may not exceed 15 kronen per account. In 
addition, it can only be paid during the first four years in which the farmer 
has recourse to the bureau for help. The upkeep of the ” exploitation 
bureau ” of the agricultural society is assured solely by the contributions 
of farmers who come to it for assistance. 

Most of the offices have no other expenses save the salaries paid to 
the persons who administer them, and the salaries usually consist of a 
small fixed sum plus contributions from the clients. In the only account¬ 
ing office of any importance, that of the province of Malmohus, where 
over 150 accounts were brought in during 1918, the office staff consisted 
of four persons with salaries amounting to a total of 8816 kronen, while 
the other expenses such as rent, office supplies, etc., came to 1890 kronen. 
The director, who worked 7 hours a day, was paid 4,000 krmen, and tra¬ 
velling expenses amounted to 1250 kronen. 

At the “ exploitation bureau ” of the agricultural society, the staff 
consisted of 6 persons; the director worked seven hours a day, was paid 
12,000 kronen, and received a travelling allowance of 40 kronen a day. 
As a general rule, the director should have studied agricultural science. 
A premium is not paid to farmers for neatly-kept account books. 

Two main types of accounting are in use:—• 

Type A: Simple book-keeping. — This is intended to give a general 
view of the economic condition of the farm- The gross return, the cost 
of working, and the net yield of all the fanning economy are calculated ; 
the income and expenses are distributed among the various branches of 
the farm, the commercial movement between these branches is ascertained 
and, if required, the cost of labour is appropriately distributed, so that 
all the figures and information that can serve as a basis for the economic 
calculations necessary to guide the farmer can easily be obtained. In 
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this type of account, no special calculations are made of the special profit 
and loss appertaining to tlie different branches of the farm 

Special accounts arc opened foi : — 

1) the faun; 

2) tire exploitation of the forests (eventually); 

3) the household ; 

‘ 4) private consumption; 

5) provisions (eventually) ; and 

6) other sources of revenue (eventually). 

The accounts will be kept by the system of double entry. 

Type B : Extended book-keeping. — This consists of the detailed cal¬ 
culation of the profit and loss (special accounts) appertaining to the different 
branches of farming economy, such as milk production, rearing young 
stock, pig breeding and, eventually, the different crops. The calculations 
are sufficiently detailed to show the production costs of the products 
sold and the transformation value of the products consumed on the farm. 
This type of book-keeping requires more detailed preliminary data than, 
the former. 

The lists and accounts that usually require to be made up are as 
follows: — 

1) Inventory of the assets and liabilities at the beginning and end, 
respectively, of the financial year; 

2) cash account, this also shows the state of credit; 

3) account for the products and livestock; 

4) day-book showing the hours worked by the men; 

5) inventory of dead-stock; 

6) account showing the distribution of labour to the appropriate 
accounts; and 

7) household expenses account. 

Among these, the first three numbers are always essential, whilst 
the need for the others depends on the size of the farm, and the extent 
to which it is desired that the accounts should be kept. In a simpler 
form of book-keeping, however, the account for products and livestock 
can be replaced by a household account. 

If, in addition to farming, some industry of greater or lesser extent 
is carried on, such as a saw-mill, flour mill, distillery, starch factory, etc , 
accounts should be added dealing with these special branches of the farm. 

The numbers of audits of accounts made in 1919 consisted of 68 for 
farms with over 75 hectares of fields and 173 for farms with less than 75 hec¬ 
tares. 

During 1918, special studies, based on abstracts of the accounts, 
were made on 15 properties only. The greatest difficulty met with was 
the lack of interest shown by the farmers for accounts carefully and suit¬ 
ably kept. The large farmers prefer to keep their accounts themselves, 
and according to the method with which they are already familiar. The 
small farmers as a rule keep no accounts at all. 
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The reports given, do not, therefore, disclose the individual situation of 
the farmers, and the different farms are indicated by numbers and all the 
figures are recalculated with hectares as a basis. 

« 

Reports published * 

I/. Nanneson: Results of farm book-keeping in the province, of 
Malmohus from 1902 to 1913. 

» » Do from 1913 to 1914. 

» » Results of Swedish farm accounts i) 1914-1915 

» » » » » '> » II) 1915-1916 
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379 - The Comparative Effectiveness of Certain Culicifuges under Laboratory Condi¬ 
tions. — Bacot, A and Talbot, G , m Parasitology, Vol XI, No 2, pp. 221-336, 1 fig. 
Cambridge, February 1919. 

A detailed report of investigations of the comparative efficiency of culi- 
dfuges, conducted for the British War Office. 

For the purpose of testing culicifuges, numbers of Stegomyia fasaata 
(the yellow fever mosquito) bred in incubators were placed in cages kept 
in the laboratory. The efficiency of the preparations was tested by coating 
the forearm with a definite quantity of one or other of them, and expos¬ 
ing in a cage, each test being controlled by inserting after a short interval 
the other and untreated arm in the same cage, the number of bites being 
compared in each case. By this procedure it was hoped to obtain a measure 
of the relative protection which the culicifuges might be expected to afford 
when used under practical conditions against Anopheles mosquitoes. 

In the first series of trials, conducted within 15 minutes of application, 
8 preparations out of a total of 22 tested gave satisfactory results. Their ac¬ 
tive ingredients were (1) oil of cassia 1 oz. and brown oil of camphor 2 oz.; 
(2a) oil of cassia 2 ozs and oil of peppermint, 1 oz ; (5) oil of eucalyptus 
2 oz. and citronclla oil, 2 oz. With liquid carbolic acid 4 drops; (9a) crude 
naphthalene (coke oven) 3 parts and camphor 1 part, (10) “ crude 
Parasit ”, (15a) light wood oil, 33 % in a wax preparation ; (21) oil of 
turpentine, 22a) “Lawson’s Anti-mosquito Compound”. These prepa¬ 
rations were then tested to ascertain for what period their protection 
could be depended upon. Preliminary trials indicated that this period 
was not likely to extend for more than two hours between treatment of 
the arm and exposure in the cage. None of the preparations gave complete 
protection in this series of trials ; the most efficient were Nos. 1,21, 2a, 
I5a, and 9a, over a two hours period. 

Observations, on the behaviour of the mosquitoes during the tests 
suggest that the protection afforded does not result from a dislike of the 
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insects to the ctilicifuge, but to its obscuring the attractiveness of the 
human odour* 

Regarding the make up of the essential mgicdients it was found that 
fluid preparations were inconvenient and tended to be wasteful in appli¬ 
cation. Soap preparations, unless very soft, are apt to be difficult of eco¬ 
nomic use and m either case are more readily dissipated by perspiration than 
waxy or greasy ones. Culicifuges prepared with giease are more easily 
applied but are not so lasting as those put up with wax. Soft wax prepa 
rations, correctly adjusted to the temperature in which ills proposed* to 
use them, are most suitable for out of doors use. The retarding of volatili¬ 
sation caused by the admixture of the active ingredients with wax or grease 
is a distinct advantage, but care must be exercised in respect of the relative 
proportion of active substance to the base. The golden rule is to use as 
much of the active constituent and as small a quantity of the ineit base as 
is consistent with convenient application and the prolongation of the period 
of efficiency. 

380 - The Superiority of Carbohydrates to Fats, in their Action of Economi¬ 
sing’Albumin, is Compatible with the Superiority of Fats over Carbohydrates 
in the Utilisation of Albuminoids (1). — Maignon, f., m the Comptes rendu* des 
Stances de la Societi de Bwlogie , Vol. IyXXXII. No. 34, pp. 1358-1360. Paris, Decem¬ 
ber, 27 1919 

The facts known may be summarised as follows :— 

1) The administration of carbohydrates to a starved dog reduces 
the nitrogen excreted in the urine by 55 % (Wimmer), while with fat, 
the reduction amounts to 2 % only (A. Bartmann). 

2) In man, a fat diet increases the nitrogenous excretion com¬ 
pared with a mixed diet, whilst a carbohydrate diet reduces it 
(Cathcart). 

3) In feeding meat with carbohydrates, the fixation of albumin 
in the dog is slightly greater than when feeding fats and meat; it is about 
5 % greater (C. Voit, Atwater). The same result is obtained by replac¬ 
ing the albumin with a mixture of amino-acids (Luthje) . 

The action on the fixation of albumin can be explained either by a 
better utilisation, of the proteins with carbohydrates, or by admitting, 
with Landergreen , Falta and Gigon, that the organism always has 
need of sugar and that fat, which cannot supply it, as the author helped 
to show in the case of mammals, makes it necessary to destroy a supple¬ 
mentary quantity of albumin in order to provide for the formation of 
glycogen. 

The first hypothesis does not explain the economising action; in 
addition, it is contrary to experimental evidence which shows that fats 
are superior in the action they exercise on the way in which the albumi¬ 
noids are utilised. These facts may be stated as follows:— 


(1) See also R., Nov. 1918, Nos. 1x93 ar«S 1x96. (Ed.) 
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1) In the white rat, egg-albuuxin, whose ingestion is never followed, 
as with fibrin and casein, by an excess of fat in the liveJ, is the only one 
of these three proteins which is affected by the season and has periods of 
great toxicity during the spring and autumn 

2) The addition of a small quantity of fat ( 7 6 ) to this same alb umin 
does away with its great poisonous t ffect. 

3) With mixtures of egg-albumin and fat, a constant weight can be 
maintained for a prolonged time, much more easily and often than with 
mixtures of egg-albumin and starch. 

4) The minimum quantity of albumin that has to be introduced 
into the ration to obtain this result is much greater with starch than with 
fat (x : 3). 

On the other hand, the optimum ration of egg-albumin and fat that 
will keep the weight constant, contains fewer calories than the correspond¬ 
ing ration of egg-albumiu and starch. 

Therefore, albumin is better utilised with fat than with starch; it 
is less poisonous and its food value is higher. 

5) Casein, which is made use of by the dog without the help of 
the reserve fats (constant weight), is much more toxic to that animal 
(fatty disintegration of the kidneys, arteriosclerosis of the myocardium), 
than to the white rat, whose weight cannot be kept constant. 

The second theory, based on the need for the presence of carbohy¬ 
drates in the organism, explains both the saving obtained and the action 
on the fixation of albumin. In the case of albumin-fat rations, two 
factors tend to make the quantity of albumin required vary inversely ; 
on the one hand, the necessity for forming glycogen at the expense of part 
of the albumin ingested, and on the other, the better utilisation of the 
part left over for protein-formation. There is nothing surprising in the 
fact that, in the dog, which has a greater power of protein-utilisation 
than the white rat, as the author’s experiments have shown, the former 
influence predominates, while the latter preponderates with the rat. The 
author has already pointed out that, in problems of nutrition, the species 
of animal made use of must be taken into consideration. Thus, the re¬ 
sults obtained with the white rat are in no way opposed to those obtained 
by C. VoiT, AtwaI'ER and IyUTHjE with the dog The theory of the supe¬ 
riority of fats with regard to the utilisation of albuminoids also obtains 
a striking confirmation from clinical and rearing practice and chemical 
experiments (T- C. Maiixard). 

Crusius and the zootechnicians are, generally speaking, agreed that 
the most suitable rations for fattening animals are those that are rich both 
in protein and fat. The clinical effects obtained by administering ve¬ 
getable oils in the case of cachetic diseases accompanied by nitrogenous 
denutrition — diabetes, tuberculosis ■— showed an extremely marked 
economy as regards the destruction of albumin, which can only be explained 
by the intervention of fats in the nitrogenous metabolism. The chemical 
researches of I/. C. Maiixard also show the superiority of fats over carbo¬ 
hydrates in protein formation. 
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381 - Hie Vitamine Problem (1). — Pvgliese a , in the Rcale TsMnto Lombardo di Scicnze 
e Letterc, RendiconU, Senes II, Vol III, Pt. 16-18, pp. 723-730- 1 -Bibliography ot 8 
Works Milan, 1919. 

Of late years, vitamines, tlie composition and reaction mechanism of 
which, still remain to be cleared up, have been added to the nutritive piin- 
ciples considered to be necessary in alimentation. 

According to the modern conception of the vitamines, they are not 
only matter necessary for the proper functioning of the organism and for 
repairing the wastage introduced with the food, but are also substances 
with the function of regulating the exchange, so that the organism has a 
triple regulating system, 1) nervous, 2) humoural ; and 3) another out¬ 
side the organism and depending on substances that occur in minimum 
quantities m the food. 

Vitamines have been compared to hormones, as they both act in mi¬ 
nimum quantities, offer considerable resistance to heat, and act in the 
chemistry of the body But, according to the author, vitamines should 
be clearly distinguished from hormones properly so-called, products of very 
differentiated secretions of the endocrmal glands, which originate from 
the metabolism of the body and constitute its “ humoural correlation 
Hormones, on the contrary to vitamines, act in the same way on very 
different animals, and are not destroyed by sterilisation. 

It is still more erroneous to consider vitamines as enzymes. The 
author has found that pigeons, even very young ones, fed for several months 
solely on hulled, but not polished, rice, heated for a few hours to xoo-io5°C. 
(a temperature which certainly destroys the enzymes contained in the 
seeds of cereals), grow very well, rice heated in this way, perhaps owing 
to the aroma caused by roasting, is even much liked by pigeons. “ If 
it is not admitted that vitamines are comparable to hormones and enzy¬ 
mes, their mode of action becomes too obscure, and their actual existence 
becomes doubtful”, 

The harm caused by rearing with sterilised milk can be explained much 
better than with the vitamine theory, by the incomplete observation of 
the meticulous care required by sterilisation, and better still by the rela¬ 
tive heterogeneity of cows’ milk in relation to maternal milk. 

The author also thinks that it is not possible to attribute to vitamines, 
such as most people now understand them, the results obtained, mainly 
by American workers, by studying growth development, due to the addi¬ 
tion of milk, butter, or extracts of plant or animal foods to a known food 
mixture. 

As regards adult animals, few diseases can be classed among those 
due to lack of vitamines, e. g., beri-beri, scurvy, pellagra, and possibly 
only the first of these. 


(*) See also R, Apnl 1916, No, 413 ; March, 1917, No. 260; June, 19x7, No. 556; 
January, 1918, No s; February 19x8, No. 125 ; August, 19x8, No. 834 , January, 1919. 
No 6; October-Pecember, 19x9, Nos 1068-1072 ; January, 1920, Nos 3, 4, 5 , February, 
1920, No 157 {Ed). 
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When guinea-pigs, which are eminently phytophagous, are fed solely 
on seeds, their urine, which, as with most herbivora, is alkaline and almost 
or entirely free from phosphorus, becomes very acid and rich in phosphorus ; 
it contains more lime and ammonia and occasionally, so the author has 
found, even acetone and fatty acids. There is a rapid and acute loss of 
minerals from the body, especially phosphorus and lime 

The various experimental animals, even those belonging to the game 
species, show a very different resistance to a given dry food ration as regards 
the period at which the repugnance for food first appears , those animals 
that lose appetite at the latest date are those that show the perversion 
of their food exchange most slowly 

With guinea-pigs fed on dry hay, the quantity of urine decreases, 
but remains very alkaline and with very little phosphorus ; this, therefore, 
excludes the possibility that the injurious action of dry seeds on guinea- 
pigs and rabbits might be due to their lack of water. The essential differ¬ 
ence between diy seeds and dry hay lies m the fact that the latter has a 
much higher content of salts and contains aromatic substances which make 
it appetising for all herbivorous animals. 

Dr. O. Rossi (“ Sullo scorbuto sperimentale. Fa possibility di unaste- 
rilizzazione ad elevate temperature, la quale non alteri il valore alimentare 
delle sostanze stenlizzate, Archmo <h Fisiologw, Vol. XVI, pp 125. 1918) 
found that grass sterilised in a closed vessel and which consequently re¬ 
tains its aroma, is excellent, on the contrary to grass sterilised in a closed 
vessel, for feeding guinea-pigs. * 

For this reason, the author considers it as not proved that the trophic 
disturbances encountered in feeding with dry seeds depend on the lack 
of antiscorbutic vitamines, but rather that they are due to changes in the 
reaction of the organic liquids, resulting in an intensely acute loss of mi¬ 
neral matter from the organism, especially phosphorus and lime. He 
believes that the problem belongs mainly to the domain of physical che¬ 
mistry, and he is continuing to work in this direction. 

382 - Researches on the Fat-soluble Accessory Substance. — Drummond, j. c , in 
Biochemical Journal, Vol XIII, No. t , pp. 81-94; 95-102. Liverpool, February, 1919 
I. — Observations upon its Nature and Properties. — The standardised 
method adopted by the author in testing substances for the presence of 
fat-soluble A is as follows • young healthy rats weighing about 50 gm,. each 
were fed upon an artificial ration consisting of purified casein 20 parts -f- 
purified starch 50 parts + salt mixture 5 -f- yeast extract (source of wa¬ 
ter-soluble B) 5 -f- butter fat (source of fat-soluble A) 15 + filtered orange 
juice (source of the antiscorbutic factor or water-soluble C) 5 parts. The rats 
which give evidence of a normal power of growth were removed from the 
complete ration when they attained an average body weight of 70 to 80 
gm. and were given a similar dietary in which the butter fat was replaced 
by an equivalent amount of hardened linseed off which is known to be 
deficient in fat-soluble A. When it was definitely established that growth 
was inhibited by this deficiency of fat-soluble A, the linseed oil was wholly 

[SS1-S8SJ 
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or partially replaced by the substance to be tested and the behaviour of 
the animal dosely watched for a period of from 4 to 6 weeks* Absence of 
fat-soluble A was indicated by failure to grow, followed by a decline in 
health accompanied by the characteristic eye condition. 

The results obtained in a study of the properties of fat-soluble A ac¬ 
cording to the above method are summarized as follows .— 

Fat-soluble A , present in certain oils such as butter fat and whale oil, 
is readily destroyed by exposure for one hour to a temperature of ioo° C.; 
by exposure for a longer period of time to temperatures ranging from 50° 
to ioo° C., and by exposure for several weeks to a temperature of 37°. The 
destruction is apparently not a result of oxidation or hydrolysis. 

Fat-soluble A is not extracted from oils by water or dilute acid, but 
is soluble in alcohol and may be removed in small quantity from oils by 
cold extraction with alcohol. Hydrolysis of oils in a non-aqueous medium 
at room temperature causes disappearance of fat-soluble A. 

In regard to its composition, fat-soluble A has not been identified with 
any of the recognized components of fats such as glycerol, saturated or 
unsaturated fatty acids, cholesterol, lecithin, phosphatids, or lipochromes. 
No evidence has been obtained to suggest that it is not a single substance, 
Su* indications point to its being a labile substance of ill-defined consti¬ 
tution. 

II. Observations on its Role in Nutrition and In fluence on Fat Metabo¬ 
lism. •— The studies reported in this paper concern the indispensability of 
fat-soluble A in the diet of the adult and the connection between the 
metabolism of fat-soluble A and the fat of the diet. 

Feeding experiment conducted according to the method described 
above indicate that the adult animal organism requires a regular supply 
of fat-soluble A which is much smaller than the requirement of the young 
growing animal, but is an important factor in the maintenance of health. 
It appears probable that the resistance to diseases of bacterial origin is 
seriously impaired by a failure of the animal to obtain a sufficient supply 
of the fat-soluble factor. There is therefore every reason that great care 
should be taken to insure that dietaries of adults contain an adequate sup¬ 
ply of foodstuffs in which fat-soluble A is present. 

The symptoms associated with a deficiency of fat-soluble A appear in 
comparable groups of rats after the same period of time whether the diet 
contains neutral fat or not. This, together with the fact that fatty acids 
are absorbed and synthesised into fats, and fats are absorbed in the 
absence of fat-soluble A, is thought to suggest indirectly, that pure neutral 
fats may be dispensable components of the diet. 

383 - Comparative Studies on Evaporation carried out under Identical Experimental 
Conditions, in the U. S. A. — Shrell, C. A„ in The Plant World, Vol. XXII, No. 7 > 
pp . 210-215. Tucson, Arizona, July, 1919. 

Some years ago, the United States Department of Agriculture com¬ 
menced a series of large-scale researches in order to study the progress of 
Evaporation under standardised conditions that were typical and uniform* 
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A. few stations were already in existence in 1916, but more were added 
so as to form a close network si 1 etching over the whole area of the country 
particularly in the dnesl regions in the west By ) auiiaiy, 19x8, there 
were 30 stations on the continent and one at St. Juan (Poito Rico). 

Tabi.B 1. ■ Monthly con front fa on, <rir flow, and monthly tan pa at arc data. 


Dale 


«l$vapoJnUim 

ill inches 

An flow aveiagi 

miles pu lioui 

Tim pc laluu 

R iliac nil oil 

August . 

TOlS 

8 * 15 

4 2$ 

79 19 

Scptembci 

» 

7 7 '>i 

4 62 

by 17 

October . 

. » 

5 128 

5.03 

56 25 

November 

» 

2 013 

<\<)2 

5 2 ‘1 

March 

VJI 7 

5-95 3 

7 «7 

44 9 

Apnl . . . 

n 

5 <>8i 

6 bi 

5 ? 8 

May. 

» 

5 701 

3*73 

5« 2 

June* . . 

» 

M «5 

3-525 

71.65 

July . - - • 

i) 

11.061 

2 83 

80 4 

August, * . . 

» 

(> 956 

2.09, 

73-57 

September 

, » 

5 445 

2.61 

60.35 

October ... * 

*1 

4 X I J 

3^45 

50 64 

November . . . . . 

j> 

3 079 

3*72 

47-4 

April. 

10*8 

4 821 

4-03 

48,45 

May. 

» 

8 453 

5*2 

68.35 

June .... 

1* 1 

9.325 

2 65 

77 45 

July . . . . 

» 

9 88 % 

2 76 

77 fl 

August « ... 

» 

12 020 

3*42 

8371 


These stations, both by their orientation and. by the arrangement 
and construction of the instruments, are arranged in such a way as to 
obtain the greatest possible uniformity in the experimental conditions. 
The pan has a diameter of 48 inches and a depth of xo inches. The 
collection of data (under uniform conditions of observation) from 
regions with great dilfetences of climate, will make it possible to make a 
comparative* study of the climates in the different sectors of the United 
States, by providing the elements of the scientific ecological examination 
of the agricultural environment. * 

The distribution of the movements of the air during the year should 
be correlated to a certain extent with the growth of the vegetation. This 
has little effect in spring and autumn, but as spring merges into summer 
and the foliage increases, the covering of vegetation offers an increasing 
resistance to the displacement of the surrounding mass of air. At the 
same time, the convection currents are more energetic at the beginning 
and end of the season, on account of the rapid and frequent variations 
of temperature. The correlation coefficient between evaporation, and air 
movement is apparently lower {r — + 0.29 ^ 0.027) than the correlation 
coefficient between evaporation and temperature. This second correlation 
is well illustrated by Table II. 


£* 89 } 
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Table II. — Correlations between evaporation and temperature 

Average daily temperature (Fahienheil) 



io° 20° 30° 40° 50° 6o y 70° 8o° 90* ioo° 

Totals 

O.IOO 

1 

2 

19 

35 

9 

8 

6 

— 

— 

80 

0.200 

— 

1 

8 

29 

42 

40 

28 

I 

16 

— 

Qj 

O.3OO 

— 

— 

— 


28 

7 

36 


— 

140 

O 4OO 

— 

— 

— 

■ 

D 

39 

34 

— 

08 

0,500 

— 

— 

— 

— 

— 

2 

11 

21 

2 

30 

O 600 

— 

• 

— 

— 

— 

I 

3 

XI 

• 

— 

13 

O.7OO 

— 

— 

— 

— 

— 

— 

— 

I 

I 

% 

0S00 

— 

— 

— 

— 

— 

— 

— 

— 

3 

3 

0900 

— 

— 

— 

— 

— | 

— 

— 

I 

— 

1 

Totals . 

1 

3 

ST 

! 

*1 

86 | 

104 

141 

] 

8$ 

6 

834 


The coefficient of correlation between temperature and evaporation 
Is 0.687 ± 0.0156. The evaporation is, oi course, calculated from the 
free surface of the pan; the conditions are much more different in 
the case when the evaporation takes place from the suiface of the soil or 
of plants, a subject about which little is as yet known. 

In any case, the large mass of data collected under uniform experimen¬ 
tal conditions will greatly aid in facilitating the analysis and comparative 
study of climatic conditions in relation to ecology in general. 

384 - Cultural Taste of Wheat in Tonkin with Regard to Local Climatic Conditions. 
—* See No, 416 of this Review* 

385 - The Meet of Meteorological Factors on the Growth, Morphology and Yield of 
the Tepary Bean (Phaseolus acutifolius var. latifolus).. — Hendry,* 

G, W., in the Journal of the American Socnety of Agronomy , VqI. II, No. 6, pp. 
-f- 1 Plate. Washington, September, 1919 

The unusual capacity possessed by Phaseolus acutifolius A. Gray 
var. tatifoHus Freeman, of adaption to a very arid climate and environment 
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was described by Freeman in 1912 at the Arizona Agricultural Station. 
Since then, tlu.s leguminous plant has become one of the most important 
crops cultivated in the arid districts in the south-west and it is already 
spreading to the valleys in the mteuor of California J>y 1918, the area 
covered by the tcpary bean in this region amounted to over 22 millio n 
acres 

From a series of experiments and cultural tests carried out during 
the last five years 111 various Agricultural Stations in California, it has 
been found that the type of climate 111 which P. aculifohns prospers is 
well defined in certain of its most characteristic elements 

An accuiate study was made of the effect of meteorological conditions 
on the growth of the bean, and its behaviour in relation to the cool coastal 
climate prevalent in the maritime regions of central and northern Cali¬ 
fornia 

Plants growing in the semi-arid districts in the interior of the country 
have a spreading and clinging habit, and, under favourable conditions 
may attain a total lAigth of 40 feet. On the contrary, however, plants 
growing in the damp coastal regions to the north of Point Conception, 
develop abnormally :<— x) they become bushy, compact, with a tendency 
to a dwarfed condition ; the tendrils are lacking and the plant is rarely 
longer than 18 inches ; 2) the leaflets are smaller and thicker ; 3) the pods 
are more numerous, short and broad, with few seeds ; 4) the seeds take 
on a characteristic grey colour; they absorb moisture directly from the 
air and become larger to a certain extent; they often begin to germinate 
within the pod before the plant stem is full grown; 5) the period of growth 
is prolonged indefinitely and the foliage remains green unUl destroyed by 
the first autumn frosts. 

Productivity or P. acuhfolius in the; arid regions in the inte¬ 
rior OE Oameornia. - - Cropping tests were carried out m three lo¬ 
calities, Davis, Fresno and Riverside, situated in northern, central, and 
southern California respectively. 

The figures showing the yields of Phaseolus acuhfolius and P. vulgaris 
are given in the following table :■—• 




] Aval age yield in lb per acre 

localities 

Number of years 



Phaseolus aculifolius 

Phaseolus vulgaris 

Davis 

3 

813 

469 

Ftesfco. 

2 

2.J98 

321 

JUvetside . . , „ 

X 

311X 

681 


Owing to its greater resistance to drought, P acuhfolius does better 
than P. vulgaris, and shows up more and more as a crop particularly 
suited to all the semi-arid belt. 
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Productivity or P. acutifohvs in the damp, coastal region or 
California — Comparative cultuial tests were earned out at the Ber¬ 
keley (central coastal region), Santa Cruz (south-central coastal region), 
and Smith River (northern coastal region) Stations. The yields weie us 
follows:— 


Localities 


Berkeley . * . . 
Santa Cruz 
Smith Raver . 


Vicki m lb i>u atie 


Phaseolus acutifohus 


PhabGolub vulgar 


1*44 

155 


1 5*2 

562 

683 


In these localities, P. acutifolms was clearly inferior to P. vulgaris. 
The requirements and climatic limits of the tepary»bean are thus fairly 
clearly determined, as it is plainly xerophilous and incapable of adapting 
itself to a damp climate 

Relation of the climate and date of planting to the pre- 
flowering period. — The duration of this period is so much the longer, 
the lower the temperature is, and the differences observed with varying 
dates of sowing can be explained by the diversity of the temperature 
conditions to which the plants are exposed in the early stages of their 
development. The most important figures relating to this are given 
below:— 


Beikeiey (damp, cool) 

Davis (warm, 


Duration of period 


Date of sowing 

between sowing and 

Date of sowing 


flowemig 


May 1. 

80 days 

April 13 . 

May 1 7 . 

78 » 

May 30 . 

July a. 

77 » 

July 5 * 

Average 

its days 

Average 


, arid) 


Duration of peiiod 
between sowing and 
flowering 


0 1 days 
5* » 

42 » 

61 days* 


The abnormal duration of 91 days in the case of Davis, with sowing 
on April 13, is d.ue to a series of abnormal depressions of temperature 
which occurred after sowing. 

The following table, which gives the average monthly temperature 
for the period, from April to December, gives a still better illustration of 
correlation between the temperature and the period between sowing and 
the beginning of flowering. 
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Mouth 

A.\ci ii*ti tempo, atm c 

Mc.se 5 ' 

A\u i-jc temperatura 


Berkeley 

1 

Davis 


Benkele> j 

Davis 

April. 

1 

13.11° C 

14.22° C 

Sep Umber . 

lb i) C 

22 OO 0 C 

May . * • 

12.9 

T5bl° 

Octobei 

17 22° 

d> 33° 

June , • • • 

1(1 (>7 (> 

-22.8 J° 

Novembei . . . 

I 1„22° j 

12 06° 

July • • * 

August * * 

1 /.22 0 

25 94 ° 
23.89° 

December , . . 

12 (>7° 

8.89° 


RELATION OR THE CLIMATE AND THU DATE OF PLANTING TO THU 
FLOWERING period. — This case is very similar to that of the duration 
of the period between sowing and flowering. The details aic given 
below:— 




Berkeley 


Davis 



Date of sowing 

Duiation 
oi flowering 

Date of sowing 

1 

Duiation 
of flowumg 

May 

1 . 


57 day=i 

Apnl 

X 3 

44 days 

May 

17 . 

. 

35 » 

May 

20 . 

35 » 

July 

2 . 

. 

74 » 

July 

5 . 

35 » 



A Vt raqe 

55 days 


Average 

38 days 


Relation oe climate and date of planting to tiie life period 
(from sowing until the plants are completely mature). — This case is 
similar to the previous one. 



Beikeley 1 


Davis 



Date of sowing 

Dm at ion 

of vegetative petiod 


Date of sowing 

Duration 

of vegetative puiod 

May 

x. 

157 tiays 

April 

13 . 

148 days 

May 

*7 .. 

135 » 

May 

30 . 

96 » 

July 

2 ....... 

166* » 4 

July 

5 * * ... 

92 » 


Average 

153 days H 


Averagt 

11$ days 


* Killed by frost prior to maturity, 


The plants sown on July 2 at Berkeley were destroyed by the frosts 
in ^December before they were mature. 

Conclusions. -- 1 ) Phascalus acuiifoh'us has been cultivated in the 
cool regions of central and northern California (coastal sectors), where it 
grew normally. 


‘ C««3 
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2) It is more productive than Phaseolus vulgaris in the semi-arid 
districts in the interior of California 

3) It is, however, less piolific than P. vulgaris in the damp and 
cool regions along the coast-line 

4) The duration of the life period, of tlic period between sow¬ 
ing and the beginning of flowering, and of the flowering period is in 
a direct ratio with the climatic conditions; it is longer as the temperature 
is lower. 


son- physics, 

CHEMISTRY 

AND 

MICROBIOLOGY 


386 - The Effect 0! Low Temperatures on The Floral Buds of the Peach Tree as 
Regards their Water Content. — See No 398 of this Review 


387 - The Capillary Rise Of Water in Soils. — Kenn, B. F., m the Journal of Agricultural 
Science, Vol IX, Pt 4, pp 397-399 London, 1919 
- The height to which water can be lifted in the soil by capillarity is 
the subject of varying opinions, the height being variously estimated 
at from 60 to go cm , up to 2 to 3 kilometres, although it is rarely more 
than 60 metres. Mitschfruch, working from the heat of wetting, arrived 
at the enormous figures of 2 to 3 kilometres, although he obtained esperi- 
mentally a rise of only 80 cm. in 3 months. 

The author suggests a direct calculation of what may be considered 
as the probable maximum capilliary lift. Starting from the formula 


h 


4 fir 
SgK 


, where T is the surface tension, 8 the density of water, g the 


force of gravity, h the height to which water would reach in a tube 
whose cross section is an equilateral triangle of side K, which constitutes 
a model of the forces in an “ ideal ” soil with uniform spherical particles, 

°> 75 j 
r 


by successive approximate simplifications, we obtain the formula h 


where r is the radius of the soil particles. 

If this formula is applied to the dimensions of the soil particles ob¬ 
tained by the ordinary mechanical analysis, we obtain the following values 


Soil fi actions 


Diameter 


Capillary rise 


Fine gravel. 
Coarse sand. 
Fine sand. . 
Silt. . . 

Clay .... 


1-3 nwn 
0.2-1 
o 04-02 
0,002-0 04 
0,002 


5-15 

75-375 

375-7500 

7500 


jl 


These figures show that the possible capillary rise of water in the soil 
increases rapidly with decreased dimensions of the soil particles. In 
practice, these figures would obviously require considerable reduction, 
because soils are naturally composed of a mixture of particles of all shapes 
aid sixes, in which the capillary spaces are irregular in length, width and 
direction, so that the possibility of capillary rise is considerably reduced. 
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Again, the trapping of air in the interstices add to it as well as the colloidal 
portion (in heavy soils) which, by expanding, closes up the pores. Thus the 
figures in the appended table represent the maximum limits for actual soils 
with the same porosity, and they aie probably much highei than those 
actually found m practice In addition, laboratory experiments show mi¬ 
nimum values foi the capillary ihe of water, because it is not possible to 
reproduce the vatious meteorological and hydrological factors which, in the 
open soil, tend to assist eapillaiity by making the soil and sub-soil more 
compact. 

388 - Quantitative Relations between Soil and Soil Solution shown by Freezing- 
Point Determinations. — Keen R. F, m The Journal of Agricultural Science, 
Vol. IX, pp 400- H5, + 4 Figs. London, 1919. 

After recapitulating his own work on soil evaporation (1), which showed 
the existence of close relations botweeu the soil and its moisture the author 
discusses the work of Bouyoucos and his collaborators first by the purely 
qualitative dilatometric method, then by determinations of the freezing- 
point, a drop in which, enables quantitative relations to be established, 
especially as regards the " unfree ” moisture in the soil, in contrast with 
the " free ” moisture. 

By analysing the experimental data obtained by Botjyoucos and his 
collaborators on the lowering of the freezing point of the soil solution 
with a varying moistuie content and determined in situ , the author shows 
that, in quaitz sands and in soils of an extremely sandy type, the soil 
solution obeys approximately the same laws as dilute solutions, as the 
lowering of the freezing point varies with the concentration or invers¬ 
ely as the moisture content. In other words, if Du is the freezing-point 
depression Mn the moisture content, and K a constant, then Mn Dn 
— K. But ordinary soils do not obey this law, as the freezing point 
increases rapidly with increasing moisture, which Bouyoucos explains 
by the fact that part of the water is neither free nor fixed, so that it has 
no influence on the lowering of the freezing point. The author, accepting 
these hypotheses, discusses the quantitative consequences and deduces 
that :■— 1) The water which is not freed does not represent a constant 
amount, but varies with the moisture content; 2) there are, therefore, 
definite relations between free, fixed, mid total moisture, mid if Mn be 
the total moisture, Yn the free moisture, Zn the fixed moisture, c and x 
two constants of any soil, these relations can be expressed by the two 

1 1 

equations Yn =<« cMn and Zn — 1 Ynx Yn ; 3) the ratio of moisture 

cx 

or of free water to total water continually decreases and the latio of the 
water that is not free increases with the decrease of total water, and that 
within experimental limits. 


(1) See R. 1915, No. 248. 

(a) See R. 1919, Nos. 131 and 3C7. (Rd.) 

L88V-S8SJ 
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Although the actual content of free water decreases with the decrease 
m the total water, it is impossible to find in what degree the actual con¬ 
tent of fixed water varies with the decrease in the total moisture. This 
uncertainty is explained by the presence of an unknown, but invariable 
factor in the constant c of the equation given above, and which depends 
on the limits of the experiments of Bouyoucos. In any case, the author's 
general conclusions are of value in relation to his researches on the eva¬ 
poration of soil water, e that the soil colloids should be considered 
first in this phenomenon, that the soil water is always submitted to the 
same law under experimental conditions, and that the various constants 
and critical points only represent approximate equilibrium values, without 
indicating sudden changes m the physical conditions of the soil 
water. 


3S9 - The Sterilisation of Soil by Steam. — po&ax, M w (institut voo* Phytopatholcr 
gie van de ndbcmwhoogeschool Wageningen), m the Mededeehn^en van de Land* 
botw'hoozeschool, Vol XVII, Nos 1, 2 and 3, pp. 91-108 4- 2 Figs. 4- 1 Plate, 
Wageningen, 1919 

The author has continued the work of Russell and Peu v hybridge (i) 
and several American authors on the sterilisation of soil by steam. The 
experiment was carried out in a greenhouse at the Phytopathological 
Institute at Wageningen by passing steam through tubes, with a breadth 
of 70 cm. and a length of 8.5 metres, laid along the axis of a trench dug 
out of the soil. 

The consumption of steam per square metre of soil to be heated was 
calculated from the formula Q = 10 dset , where Q is the number of large 
calories required, d the depth in centimetres of the soil to be sterilised. 


t the temperature to which the heating is carried out, s the specific gravity 
of the soil, and 0 its specific heat. In order to find the number of kg. of steam 

0 d s 0 i 

required, we get St = -— = 10 -; and, with a temperature 

550 500 

between 95-xoooC., say t = 96° C., we get St = x.75 dsc m , the amount of 
steam required Sp equals 1.75 dsc = V, where V represents the loss of 
steam in kg., which, in the experiment, amounted to 17.5 kg., so that 
Sp. = 1.75 dsc + 17.5. If if be the quantity of coal required to produce 
this steam, and assuming that 1 kg. of coal produces 7 kg. of steam, then 


is- dsc, 

K —-b 2 5* 

4 


In the experiments, d — about 40 cm., s = 1.2, and c — 0.35, so that 
K — 6.7 kg., and the steam required to sterilise one square metre of soil 
would be about 47 kg. 

The practical question is to find whether it is better to sterilise the 


soil or bring fresh soil in, to avoid the appearance of soil fatigue, and it 
depends, apart from the theoretical question, on the installation already 
available and the relative costs of the two operations 


{1) See B . 1913, no. 14. (£<i.) 

£aa*4S»} 
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390 - The Effect of Temperature on the Loss from Canals due to Infiltration. —Cran¬ 
dall, I,, in the Rnynturlit 1 News Record, Vol. I,XXXII, No 7, pp. 333-324 4- 2 
Diagrams. New York, I'Vbiuary 13, 1919 

The author examined the losses through infiltration from canals form¬ 
ing part of an irrigation scheme in southern Idaho, and extended his re¬ 
searches to an irrigated area of about 2559 acies. He found that the loss 
due to infiltration ina eases with the temperature of the water. Usually, 
the variation in tempeialuie during a period of irrigation, (from about 
10-21 0 0.) may lead to a variation of 30 % in the loss due to infiltration, 
as shown by the appeuded table 


Ratio between the lor> s oj water at various temperatures 
and the loss at 45° F. (taken as equal to too). 




bosses at 



50° F 

6o° F 

70° F 

bosses calculated by the fuimula \ IIazrn , . 

109 

128 

I46 

of 1 Sciuchter 

10 7 

125 

143 

bosses found m the North Side Canal Sy¬ 
stem, except Jerome icservoir; averages 



of 1916-1917. 

108 

125 

I 4 I 

bosses found in Jerome leservoii (maximum 



depth, 16 ft. 6 in.). 

123 

173 

2l8 

bosses from I^ake Wilson: 




Depth 10 it . 

114 

132 


» 14 ft 6 in. , 

118 

148 

I$2 

» 19 ft. 6 in. 

122 

158 

192 

» 554 it, .. 4 

126 

166 

200 

*r~ 



— 


391 - Experiments on the Improvement of Peaty Soils by means of Sandlin Denmark. 

— Hansen, J., in the l'idskrift for Planteuvl, Vol. XXVI, I>t. 4, pp. 553 - 623 . Copen¬ 
hagen, 1919. 

Experiments carried out from 1899 to 1916 at the Agricultural Sta¬ 
tion at Askov, in conformity with the resolution passed at the Agricultural 
Congress of Copenhagen in 1888, in older to study the effect of covering 
a typical super-aquatic peat soil some 10 to 16 feet deep with a layer of 
mineral soil. The improvement was begun in 1899 and, in 1902, three 
series of plots were marked out in 8 fields each 700 sq. metres in area. 
One plot was given a dressing of sand 5.2 cm. thick, the second a dressing 
of sand 10.4 cm, thick, and the third acted as a control, hater on, the 
sand was incorporated into the peat by ploughing The crop rotation, 
after 1906, was-1) rye; 2) leguminosae (peas and beans); 3) hold crops 
(potatoes, mangolds and turnips), 4) oats with clover and fodder grasses; 
5-8) clover and fodder grasses. The appended table shows the yields ob¬ 
tained, in quintals per hectare 

The effects of improving the soil with sand varied during the experi¬ 
mental period. At first, the yield of rye, potatoes, mangolds, turnips, 
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IMPROVEMENT 
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Crop, 

Without sand 


With 5 a cm 
of sand 




14 



14 3 



, . 

40.I 



40 I 



Eegummosae .) ^ 

■ 

89 

21.5 



15 3 
247 


2) 

Potatoes (tubers) . . 

. 

287 (dry matter 68 

3) 

[273(diymattei 65 

Mangolds . . 


362 ( » 

» 40 

9) 

35°( 

» » 41 

) 

Turnips 


2 73( » 

» 40 

4) 

263 ( 

» * 40 

8) 

l grain 


14 4 

* 

- 

16 4 



Fodder oats J straw . 


31 7 



29 7 



f bay 

. . 

14 7 



18 0 



( 1st 

year . 

60 5 



80.5 



Clover with fodder\ 2nd 

» 

45 1 



59 9 



grasses. ... .13rd 

» 

44.6 



54*3 



( 4th 

» 

32 3 



384 




Willi 10 4 cm 
of sand 


14.8 

3far 

18.6 

124.8 

[270 (<3iy matter G5 1) 

343 • » > 4<>7) 

244 ( » » 58 3) 
163 

29.4 

194 

90 6 
65 o 
55 5 
38 8 


and, up to a certain point, oats, diminished considerably. But afterwards, 
except in the case of potatoes, the crops were heavier on the soil improved 
with sand than on the untreated peat land. The averages of all the ex¬ 
periments show that, as a matter of fact, rye is not influenced by the 
sand, while potatoes yield the maximum crop in the untreated soil and 
the minimum crop in the soil that receives most sand. Mangolds and 
turnips give a slightly decreased crop in the sanded land, but the yield 
in dry matter is approximately the same as that on the improved soil. 
Oats yield more grain and less straw on the sanded than on the untreated 
land, the quantity of sand used having little or no influence. On the 
contrary, the leguminous plants and fodder grasses usually gave a constant 
increase of yield with an increase in the amount of sand applied. If the 
results of the rotation employed are calculated in “ forage uiuts " (x fo¬ 
rage unit — 1 kg. of gram, x kg. of dry matter from root crops, 2 5 kg. 
of hay, or 5 kg. of straw), the annual yield per hectare would be:— 
2340 forage units on the land without sand 
2882 » » » » » with 5.2 cm. of sand 

30x1 * » » » * with 10.4 cm. of sand 

Manuring experiments carried out with the following amounts (in 
quintals per hectare and per year): — 1) 45.3 farmyard manure + 4.53 
kaioit + 0.91 basic slag; 2) 5.89 kamit + x.81 basic slag +1.36 nitrate 
of soda; 3) 8-84 kainit + 2.72 basic slag -f- 1.36 nitrate of soda; would 
give with the rotation quoted above, the following respective numbers of 
forage units per hectare; —1) 2607 ; 2) 2820, 3} 3006. 

39 * - The Antwerp Market for Fertilisers and Other Products Useful to Agriculture, 
from 1914-1919. — MercuriaJes Agricoles, Vol IV, ^8 Series, No. I, pp, 1-2, 
Antwerp, January 2, 1920. 

The appended table gives the prices in July, 1914, and the maxima 
and m i nima reached in 1919, at Antwerp for the chief products useful 
to agriculture. 
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Names oi the ptoduets 


Chill mil e 

Sulphate of ammonia 
Cyanamzde 15 % 
Superphosphate . 
Phosphate slag * * • 

Ramil 

potassium Chloride 
Ammonia (crude) 

Dried ground blood 
Wool refuse. 

Roasted horn . 
feather powder . 
pish meal 
Green bone meal 
Phosphated gypsum 
Copper sulphate. • , 

Iron sulphate . 
linseed cake (P. W.). 
Diiiseed cake (native) 

Coconut cake. 

Groundnut cake . . . . 

Rape cake. 

Maize cake .... 





Pi ice 

Price m 1919 




m July, 1914 

Minima 





Italics 

francs 

francs 

per 

too kg. 

23 OO 

58 50 

93 00 

» 

» 

» 

28 00 

80 00 

145 00 



n 

22 65 

52 00 

65 00 

per 

unit 

0.335 

I 47 

1 60 


» 

ft 

0 25 

0.80 

I 60 





(paper bag) 

(paper bag) 

per 

100 kg 

265 

7,00 

7 00 

» 

» 

ft 

iS.OO 

37-50 

37 00 

per 

unit 

I OO 

4 5 ° \ 0, 


» 

» 

2.10 

1000 g* 


» 

» 

O 90 

4 00 1 j 


ft 

ft 

2.0 5 

600 [ as 


» 

ft 

1-45 

6 - 5 °r 2? 

1000I w 0 


» 

y > 

2 20 

per 

3 00 kg. 

13.00 

42.50! 1 

» 

» 

« 

I 60 

350] z 


» 

» 

56 OO 

150,00 / ® 

» 

y > 

» 

5*25 

22.00 

24.00 

» 

ft 

» 

20.25 

70.00 

102.00 


» 

» 

21 OO 

70.00 

90.00 

» 

it 

» 

22 50 

65.OO 

75.00 

)> 

ft 

» 

2O.75 

60.00 

80.00 

» 

ft 


12.75 

40.00 

50.00 

» 

ft 


*5 75 

60 OO 

80.00 


Without exception, the prices of all these products have reached a 
level that would have bceu thought impossible. Though this enormous 
increase is due to various causes, these have arisen, directly or indirectly, 
out of the war. As long they continue in this way, the situation will 
remain unchanged and only one of the many remedies suggested is of 
real utility, and that is, increased production. 


393 - Productions and Distribution of Tunisian and Algerian Phosphates in 1920.— 

I. exploitations phosphalidres f ran guises in. L'Enurais, Year XXXV, No. i, p. 29- 
Lille, January 9, 1920. — II. Phosphates, Ibid., No. 2, p. 5 7 January 33 , 1920. 

An agreement has apparently been made between the chief phosphate 
companies and' the French Government fixing the minimum quantities 
to be produced by each company in 1920. The distribution is as follows:— 
Gafsa phosphates, 1 050000 metric tons; Tunisian phosphates, 400000 ni¬ 
tons ; Constantine phosphates, 350 000 m. tons ; Dry phosphates, 100 000 
m. tons ; M’Zaita phosphates, 40 000 m. tons; other phosphates, 100 000 
m. tons. 


It is estimated that, in 1920, Algeria and Tunisia could produce some 
1400 000 metric tons of phosphate, which Will be distributed as far as 


possible in the following way :— 
France . . . . . 700 000 ions 

^England ... . 247 000 » 

Italy .... 355000 » 

Portugal ....... 13000 » 


Belgium. 4000 terns 

Switzerland . . * 5 000 » 

Spain.74 000 » 


[SM-S93] 






438 


manures and manuring 


The total amount o£ phosphates that it is hoped will he inipoited 
during 1920 is 2 600 000 tons, including the quantities listed above, will 
be distributed as follows — 

France i ooo coo ton? Holland 100 ooo tons 

Italy 600 000 » Poitu&al 50 000 » 

England . 400 000 » Scandinavia * 40 000 » 

Spain . 200 coo » Switzerland 10 000 « 

Belgium 100 000 m 

394 - The Influence of Green Manures on the Physico-Meehanical Conditions and 
Aeration Of Rice-Fields, — See No 417 Of this Review 

395 - The Nitrate of Soda Situation in Europe, the United States, and Egypt. — u- 

Mercur tales Agricoles, Vol IV, and. Series, Nos 3, 4 , PP- 10, 13-14 Antwerp, Jas 
nuary 16 and 23* 1920. 

The consumption of nitrate of soda in the different countries in 1919 
and the stocks in hand on December 31, 1919 were — 


COUNTRIES 

# 

Consumption 
in 1919 

Stocks m hand 
on December 31,1919 


metiic tons 

metric tons 

England.. . , . . 

48 OOO 

31 ooo 

Egypt . • j • • • • < • • • • 

51 ooo 

— 

France . . . . . . 

172 ooo 

41.500 

Belgium. * . . * . . . 

63.000 

24.300 

Italy ... ... . . 

20.000 

— 

Spam and Portugal ..*. . . . 

58.000 

9 ooo 

Holland . . . ... 

153.000 

6.000 

Scandinavia ... ........ 

88 ooo 

5 ooo 

Germany . . . , . , ♦ 

— 

5 ooo 

Totals . 

653.000 tons 

122.000 tons 


- — _ __ 

- 


It is stated, on good authority, that, in 1920, Spain, Japan, Scandi¬ 
navia and Holland will receive quantities of nitrate that are considerably 
higher those taken before the war, and that there is no uncertainty as to 
the consumption of the nitrate. The United States, France, Belgium, 
Egypt and Italy will also receive large quantities of nitrate, but it is pre¬ 
dicted that the demand will exceed the supply.' 

396 - The Influence of Sulphates on the Vegetative Growth and Composition of Plants 

M it j .b r, H G , In the Journal of Agricultural Research, Vol. VIII, No. 3, pp. 87-104 + 

4 Plates + Bibliography of a6 Publications. Washington, 1919. 

The author summarises previous work on the oxidation of sulphur 
in the soil and the influence of the resulting products on: a) vegetative 
growth ; b) the development of the bacteria and their activity; r) the 
liberation of other food material for the plants. On account of the good 
effect of fertilisers containing sulphur found in Oregon, the author under¬ 
took some greenhouse experiments in order to study the effect of sulphur 
on the early growth and the composition of plants, and to ascertain whet¬ 
her sulphur acts directly on plants by furnishing them with food or in 
some other way. 
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The pot experiments were cariied out with clover, rape and oats 
in two loams and n clay soil, one o£ Hie loams was very rich in sulphur 
At the beginning of the experiment, mlphttr and lnno weie applied to the 
pots, which Weio watcied each day with solutions oi various strengths 
of calcium sulphate and sodium sulpha)e A similar senes of experiments 
was conducted in sand to winch feirous extracts had been added Tmally, 
all the pots weie watered every day with a solution ol sodium nitrate, 
so as to prevent nitrogen from being a limiting iactor The experiments 
lasted 2 Y>, months, when the dry weight of the green parts was determined 
as well as, in most cases, the total sulphui and nitrogen. 

It was found that, in the senes of pots with eaith and those with sand, 
the sulphur led to increased growth, thus showing that the sulphates and 
free sulphur had a direct fertilising action , again, the sulphates produce 
increased growth of the roots and the formation oi nodules in the clover 
grown in soil, thus increasing the nitrogen content oi that plant 

397 - Sulphur as a Fertiliser for Lucerne in South Oregon. U. S. A. — reimbk, f c ’ 

and Tartar, II V., in the Oregon, Agricultural College Experiment Station, Bulletin 

No 1 63, p. 40 +9 Figs. Bibliography oi rr works. Corwallis, Oiegon, 1919 

Recent .American researched have shown that leguminous plants, par¬ 
ticularly clover and lucerne, requite, in order to give their maximum pro¬ 
duction, a larger quantity of sulphur than is indicated by analytical data. 
General manuring experiments carried out 111 South Oregon in 1912 and 
1913, showed that superphosphate and gypsum had a beneficial ehect 
on lucerne, which showed a deeper colour,'whereas natural phosphate had 
no effect. In addition, it has been found that lucerne, clover, Pisiwt ar- 
venso and the vetch develop bed ter and show a deeper colour when growing 
under trees treated with lime-sulphur wash than elsewhere 

Rxpei iments were started in TQ14, in a medium soil, in order to 
compare superphosphate, flowers of sulphui, etude phosphate, aud sulphate 
of iron at the rate of 560 kg. pet hectare. Compared with the controls, the 
sulphur, superphosphate and sulphate of iron gave increases in yield of over 
100 %, while the natural phosphate had no action. 

In further experiments carried out from 1915-1918 on different types 
of soil (clay, clay loam, sandy loam, gravel), lucerne and clover showed in¬ 
creases ranging from 50-1000 %, owing to the use of various fertilisers con¬ 
taining sulphur (flowus of sulphur, superphosphate, gypsum, sulphates of 
iron, ammonium, potassium, magnesium and sodium), iu all the soils from 
coarse granitic to the most compact clay soils. Yet the application to the 
same soils of nitrate oi soda, monocaloiiun phosphate, potassium chloride 
and lime, had little or no effect on lucerne. It thus would appear that the 
beneficial action of the fertilisers containing sulphur, mentioned above, is 
due neither to the liberation of phosphorus, potassium or lime in the soil, 
nor to nitrification, particularly as the experimental soils were rich in po¬ 
tassium, calcium, magnesium and iron, while they had a low sulphur con¬ 
tent, although they were not acid, and contained appreciable amount of 
no alkaline substances. 


[306-S9T] 



430 


manures and manuring— agricultural botany 


AGRICDITORAL 

BOTANY, 

CHEMISTRY 

AND 

PHYSIOLOGY 
cap PLANTS 


When flowers of sulphur are applied to the soil, they must be changed 
to sulphates before the lucerne can make use of them. This requires a 
certain time, so that better results are obtained when the sulphur is applied 
in autumn rather than in spring. Duiiug the first year, the gypsum and 
other sulphur materials gave better results than flowers of sulphur, though 
they were all given in equal amounts; but, in the second year, there was 
little difference between the crops obtained. 

The diff erent sulphur fertilisers have a very stimulating effect on the 
root system of lucerne, which is more developed and possesses more nodules. 
This is a great advantage as the plant can assimilate more food elements, 
moisture and atmospheric nitrogen The analysis of plants treated in 
the w ay showed that they contained more sulphur, protein and nitrogen than 
untreated plants I,ucerne hay from South Oregon contains more sulphur 
that of the west-central States, and the sulphur content of manured lucerne 
hay vaned from i 5 to 4 54 lb. per ton, while, in the unmanured plots, it was 
from 2 36 to 2 54 lb. , 71-97 % of the sulphur in the lucerne of the treated 
plots is present in an organic form, and the rest as sulphate , with the 
untreated plots all the sulphur in the hay is present in an organic form. 

For the distnct in question, the manuring advised per hectare consi- 
sists of 200 lb., of gypsum, or 254 lb., of superphosphate, or 45-50 lb , of 
sulphur with 200 lb., of natural phosphate; the last combination is the chea¬ 
pest. It should be remembered that sulphur cannot be applied to soils 
poor in lime, as it causes acidity in the soil, in this case, the sulphur should 
be given only with large dressings of lime or natural phosphate. 

398 - Correlation Between the Resistance of the Plant to Low Temperatures and 
the Density Of the Cell Sap. — Earl, S J., m the American Journal of Botany, 
Vol VI, No 9 , pp. 373-379 -f 2 F*g« Lancaster, Pa , November, 1919. 

For the fruit grower the effect of external agents iu relation to the re¬ 
sistance of the peach tree to low temperatures constitutes a very important 
problem which cannot be properly solved until empiric observation is re¬ 
duced to a minimum and replaced by some sure and accurate physical or 
chemical measurement. Once such a measuring unit is found, a careful de¬ 
termination should be made of the action of external agents with regard 
to the degree of resistance of different varieties growing under similar en¬ 
vironmental conditions, 

OHnwEim&t, Ch^ndi^r and other workers have shown the existence 
of a positive correlation between the resistance of the plant to low tempera¬ 
tures and the density of the cell sap, a correlation due to the lowering 
of the freezing point. It is obvious that, in carrying out such a determina¬ 
tion, very important factors have to be neglected, as, for example, the shape 
and size of the cells and the presence of colloids. The shape and size of 
the capillary network depends on the size and shape of the cells, and the ca¬ 
pacity of retaining a varying amount of water depends on the quantity of 
colloids present. Such phenomena undoubtedly influence the resistance of 
the tissues* v 

Salmon and FnBMrxo state that there is no relation between the cryo- 
scopic value (depression of the freezing point) of the sap extracted from 
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winter rye, from wheat, enuner, bailey, and oats, and the resistance to low 
temperatures. These contradictory statements are due to the omission 
of important factors such as capillarity, etc 

Beach and Allen have reported, a relation between the resistance to cold 
and the water content of the tissues, as the paits of the plant richest 
in water are also the most tender and least resistant. 

The author carried out a series of experiments during winter, 1918-1919, 
in order to find whether the moistiue content of the fruit buds of two 
varieties of peach one sensitive and the other resistant to cold, is so different 
as to furnish an explanation of the different power of resistance to low 
temperatures The two varieties Klberta (slightly resistant) and Greensboro 
•(very resistant) were used, and samples, first taken 011 November 8, 1918, 
were procured every month. 

Each sample consisted of 10 fruit buds, and after tlieir weight had 
been found, thev were placed in an electric autoclave and dried at approxim¬ 
ately 82°C until a constant weight had been reached. After 12-18 hours, the 
dry weight was determined. The following table includes data showing 
a ) the seasonal variation in the green weight and dry weight; b) the relation 
between the water content and the green weight; 6) the relation between 
the water content and the dry weight. The dry and green weights each 
represent an average of 10 determinations. 




A vc 1 age 

Average 

Ratio 

between water 



Green weight 

Dty weight 

content 

Dates 


in 

1 

Rwu 

in 

gm. 

and 

green weight 



!«tbwta 

Greens¬ 

boro 

Elberta 

Greens¬ 
boro 1 

1 

Elbeita 

Greens¬ 

boro 

November 

8 

O.T 2 4 

O.T2I 

0073 

0,073 

0,41 

0.40 

December . 

. 0 

O.I44 

0.129 

O 079 

0.073 

O.46 

0 43 

January - * . 

7 

OA4 | 

0,123 

0.082 

O.075 

043 

0 38 

February. 

* 7 

0,164 

O 128 

0.082 

O.075 

0.49 

0.42 

March . . 

- - 7 

0,327 

0.220 

0.115 

0 092 

o.f >5 

0.58 

March. 

. . 28 

X.05O 

O.73O 

0 205 

0.160 

0.80 

0 70 


Ratio 

between water 
content 
and 

dry weight 


Eibertaj 

Gieens- 

boro 

0.69 

065 

0.84 

O 76 

0,76 

O 62 

O.99 

O 71 

I 85 

1.37 

4.12 

, 3**7 


The seasonal variations of the dry weight are very small compared 
with those of the green weight, the increase of which is due to the water 
It is interesting to note that the water content in relation to both dry and 
green weight is always greater in the case of Klberta than in that of Green¬ 
sboro, a variety which is more resistant to low temperatures in almost every 
ease 

399 - Researches on the Flowering and Fertilisation of the Wheat Flowors, in the 
XT. S. A. — LmOHTV, C. E. and Hutcheson, T. B., m the Journal of the American 
Society of Agronomy, Vol. XI, No. 4, pp. 143-162 + 2 Figs. Washington, April 30, 1919. 

Observations made at the Minnesota Agricultural Experiment Sta¬ 
tion at Saint Paul and on the Arlington (Virginia) Experimental farm, dur¬ 
ing the summer of 1914, on the flowering time of different varieties of wheat. 
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and on the fertilisation of emasculated wheat flowers left without protection 
from heterogamous pollimsation The varieties examined at flowering 
time were i) Velvet Chaff, Haynes Bluestem, Glyndon Fife, Kubanka, 
Arnautka, Kharkov, Turkey (at St. Paul) , 2) Dietz, Fultz, Mealy, Giant 
Squarehead, Turkey, Bluestem, and Fife (at Arlington). Each car was 
marked, the flowering of each flower was noted, and the data thus obtained 
shown on a diagram The observations -were usually made at 7a m., at noon, 
and from 5-6 p. m. A flower was considered to be in bloom when the 
glumes had opened to an appreciable extent. 

It was found that the flowering of a wheat flower was a very rapid pro¬ 
cess. After the moment when the glumes begin to open, they may be fully 
open in less than a minute ; the antheis may be extruded and emptied of 
pollen in 2 or 3 minutes, the glumes may be half-closed again m 5 minutes, 
loosely closed in 10 and tightly closed in 20 minutes The entire process, 
from the first moment when the glumes beginto open to that when they are 
again tightly closed, seldom requires more than 20 minutes 

More frequent observations were made at Arlington on 25 wheat eais, 
betwen 4 p. m. on May 26 and 8 p. m. on May 30, and on ten other ears 
between 2 p.m. on June x and 3 p. m. on June 5. Although flowering 
takes place at any hour of the day, it is most intense at fairly well-defined 
periods. 

The flowering dates of 2977 flowers on 69 ears were recorded: 1492 
flowered between 5 or 6 p. m. and 7 or 8 a m., and 1485 flowered in 
the daytime Of the latter, 764 floweied before noon. At St. Paul 70 
more flowers flowered at night than in the day; at Arlington 63 flowered 
more m the day than at night. The hour of flowering apparently depends, 
up to a certain point, on the variety, although this is not considered by 
the authors to be the most important factor In daytime, there are two 
periods of intense flowering, one between 7-9 a. m , and tire other between 
2 or 3-4 p m In the morning, at about 11 a. in., there may be a secondary 
flowering period. There is probably at least one period of intensive flowering 
during the night or early morning hours. The time between the beginn¬ 
ing and end of the flowering of an ear varies between 2 and 7, with an 
average of 3 days. Therefore it is not true that wheat always floweis m 
the early morning hours and that, in consequence, the opening anthers 
should be collected at that moment. 

The flowers on a number of ears belonging to different varieties were 
emasculated before their pollen was ripe and no protecting envelope was gi¬ 
ven, whereas at St. Paul the flowers belonging to ears all of the same variety, 
weretreatedin the same way, but covered-with soft tissue paper and at Arling¬ 
ton they were placed m paraffined (glassine) paper bags The varieties used for 
this experiment in Minnesota were Kharkov, Red Fife, Haynes Bluestem, 
Velvet Chaff, Glyndon Fife, Kubanka, Arnautka, and, at Arlington, Fultz, 
Daacaster % C. I. Nos 3614, 1733 and 1933 . Tennessee Fultz, China, Early 
Geaesse Giant, Acme, (Set II), Kanred. At St. Paul, the following results 
were obtained, oat of 70 ears emasculated and left uncovered, 1240 flowers 
gave kernels from 507; out of the emasculated and covered ears, 388 

1***3 
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flowers liardly iormod 2 kernels, out of the emasculated, pollinated and 
bagged, 41.7 % the flowois lotmed seed-. A1 Ailmgton, out o£ 1324 
flowers belonging to eais (emasculated and left uncovered), 1103 
formed kernels; out of <>4.2 flowers of |o emasculated and covered in, only 0 
kernels weie lormed, 3 of whicli weie on ears contained in bags that had 
been torn. 

When wheat floweis arc emasculated and not pollinated, the glumes 
apparently open a little after the usual doweling date and remain open 
several days , tlie style grows to an abnormal length, thus facilitating the 
entry of the pollen. Outlie contrary, the glumes remain closed when pollina¬ 
tion has taken place. Successful fertilisation of all the floweis pollinated 
by hand is quit e exceptional. The unfertilised flowers, wliich often amount 
to 50 % or more of the pollinated flowers, remain with open glumes, so 
tha t some, at any rate, may possibly be fertilised by pollen from other plants 
These results show that, when studying the heredity of wheat hybrids 
and in operations of crossing when it is desired to obtain hybrids of known 
parentage, the emasculated flowers must be protected from chance pollina¬ 
tion. The opinion to the contrary held by various workers seems, therefore, 
unjustifiable. 

400 - On the Chlorophyll Production of Plants Exposed to Diseountinuous Light. 

— Cottpin II, in the Comptes rendus de VAcadfmie des Science*, Vol. CLPOC , No. 7 , 
pp. 403-405 Paris, Fobiuary 16, 1920. 

Plants grown in complete darkness are usually pale yellow (etiolated) 
whilst the same plants grown in daylight are green, owing to chlorophyll 
formation in some of the cell plastids. The explanation of the appearance 
of the chlorophyll, in spite of a considerable amount of research, is as yet 
not completely known. The author, therefore, endeavoured to ascertain, 
as a contributing factor, the length of time the plants must be exposed, each 
day, to daylight for the chlorophyll to begin to show. The method employ¬ 
ed naturally consisted in growing the young plants in the dark, then ex¬ 
posing them for a varying period dm ing a number of days that varied ac¬ 
cording to species experimented with diffused, north daylight, until the 
yellow parts began to assume a slight green tinge, thus showing that chlo¬ 
rophyll was beginning to be formed. The author's results aie given in 
a table; they aie, for various reasons (variation of the intensity oi the 
light, difficulty in matching the shade, etc.), approximate only. The conclu¬ 
sions drawn are given below . 

x) The time the plants must be exposed each day to the light so that 
the chlorophyll begins to appear, varies greatly with different species since 
the appearance of the green tinge under discontinuous lighting may take 
from 2 (garden cress) to 20 days (peas) ; from 20 minutes (sun) to 120 mi¬ 
nutes (maize) pet day; from 25 minutes (pumpkin) to a total of 2400 mi¬ 
nutes (peas). 

2) The parts that contain abundant reserve materials (cotyledons 
of pumpkin, white lupin, lucerne, chicory, etc.) in their tissues, rapidly 
turn green. 


[390-400] 
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3) The parts that turn green more slowly contain little or no reserve 
material (leaves of pea, wheat, maize, cotyledons of castor oil plant, etc). 

In order to avoid any possible misunderstanding,_ the author adds that 
the green tinge in question is very pale and thus quite different from the 
green of plants grown naturally and exposed to all the daylight. 


401 - The Causes of the Elongation of the Stem of Etiolated Plants. — Cooks h, 

3n, the Comptes rendus dc V Academic des Sciences } Vol. ClyXX* No 3, pp. 181-191 Pans 

January 19, 1920 

When a comparison is made between young plants, some grown in the 
dark, others m the light, the aerial parts of the latter group are gieen and 
short, whilst in the former group they are yellow or whitish in appearance 
and have very long stems. 

This difference is generally explained by the fact that light is known to 
slow down growth. On examining the question more closely, it will be seen 
that, if light has this slowing-down effect, it could not possibly cause such 
great differences as those found with certain plants, such as the pea, vetch, 
lentil, etc, in which the etiolated stems are sometimes xo times as long a$ 
those that have grown in the light Evidently, there is some other factoi 
acting as well as light. It may be asked whether the characters of etiolated 
plants are not due to the absence of chlorophyll and consequently, of its 
activity Starting from this hypothesis, which was supported by various 
observations, the author carried out several experiments which apparently 
confirmed it satisfactorily, without, however, proving its truth 

Conclusions. — If plants grown in the light are dwarf compared with 
those grown in dark, this is probably due to the chlorophyll function which, 
by means of the chloroleucites, distributes in the plant an internal secre¬ 
tion which slows down growth The author has no information as to the 
chemical nature of this hypothetical, probably complex substance; he can 
only say that it is soluble in water and not destroyed by heating to I20°C. 
Inversely, if etiolated plants have long stems this is because they cannot 
assimilate, for the double reason that they have no chloroleucites and 
receive no light rays. 

402 - Action of Chlorine and Different Vapours on Plants. — Ou&ri n, p. and lormaxd, 

C., in the Comptes rendus de l 7 Academic des Sciences, Vol CI/XX, No 7 (February 16, 

1920), pp 401-403 Paris 1920. 

Erom their experiments on leafy branches and particularly plants in 
pots, the authors concluded that most plants kept for one, occasionally 2, 
hours, in an atmosphere with a concentration of Vaooo of chlorine, palite 
(monocMormethyl ^ chloroformiate), bromacetone, chloropicnn, of dichlor- 
efchyl sulphide resist the action of these substances. They lose their lea¬ 
ves, but new ones grow after a time, and the plant regains uormgl growth. 
The leaves are killed by plasmolysis, i. e., by protoplasmic contraction, and 
this takes place very rapidly with chlorine and very slowly with dichlor- 
efchyl sulphide. 
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403 - Antagonistic Reactions and tho RSIe of the Callus in Crafted Plants.— Daniel, 
L,, in the Compks tmdus de VArndt mte dcs Sctaue s, Vol. CJ^XX, No 5, pp 385-287. 
X»ans, Febnuuy 3, u>~<> 

More and more accurate evidence tends to show that the c allus foim- 
ed at point of muon of the grail laigely contributes to modiiy the biolo¬ 
gical status of ,scion and stock and to cause a marked antagonism, even iu 
grafts of the plant ou itsell, wheie, -without it, such would not be the case 
The antagonism leads to the formation of repairing oigans, while the ex¬ 
change of products accidentally causes various symbiomoiphoses The in¬ 
ternal 01 external lepaiiing organs may be of the puie, associate type 01 
bring about grail hybrids produced diiectly on the level of the callus or 
at variable distances away fiom it. 

These products are of immediate practical value. Thus, the Bton- 
vaux medlar and Pinuydoma Wmklcn are now used as ornamental plants, 
Pimydowa Danieli will piobably play the same idle m fruit growing 
with the pear as paradise stock with the apple; in vinegiowing, graft 
hybrids have already proved there utility, and all their possibilities are not 
exhausted. There is, therefore, every reason for investigation in this new 
direction. 

404 - Action of Heat on Sugar-Beet Seed. — Saillard (communicated by M tisskrand)> 
in the Compks rendus des Stances de PAcadtmie d'Agriculture do France, Vol. VI, No. 5> 
pp. 91-02. Dons, Vebiumy 4, iojo. 

M. Tisskrand has communicated to the Academy a note by M. Sah.- 
URD (Dircctoi of the Laboratory of the Syndicate of Sugar Manufacturers 
on the experiments ho carried out with M. Veiirung as his co-worker on 
the action of heat ou .sugar-beet seeds. 

The work Was done with seeds of very good, good, and medium quality, 
which were heated in a thermo-regulated oven, while the germination 
tests were made on damp sand kept at 25°C. 

The seeds of each quality were respectively heated for an hour to 40°, 
50°, 6o°, 70 0 , 8o°, 90°, ioo°, and 105° C., then germinated at 25°C. for 22 days 
together with unheated, control seeds. 

The following conclusions were arrived at. 

1) The seed clusters ol the very good seeds with a 98 % germi¬ 
nation, and good commercial seeds with an 87 % gemrination, retain 
all their germination power when heated 16 6o°-70° C., as demonstrated 
by M. ScmuuAux. 

2) Bad seeds with a 3C % germination, when submitted to the same 
temperatures, are mostly killed. 

3) A temperature of 8o°C., even when maintained for 1 hour, does not 
alter the germination coefficients after 14 days with superior quality and 
good, ordinary quality seeds. It only retarded germination slightly. 

These experiments will be of interest to those taking part in the competi¬ 
tion opened by the French Ministry of Agriculture for the construction 
of a drying apparatus for beet seed that will enable them to be kept a long 
time, while leaving their germinating power unimpaired 

405 - Means for Increasing the Geminating Capacity of Camphor Seeds. — See 
Ho. 436 of this Review, 
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406 - The Need for Extending and Intensifying the Line Breeding of Wheat in Spam. 

— Herrera D. J , in the Boletm de la Asociacion Agnculfores de Espana, Year XI, 
No 11 7, PP 90-95. Madrid, February, 1919. 

After showing the insufficiency of mechanical selection, the author 
points out the need for intensifying line breeding in order to cieate types 
especially suited to Castille In that country, the chief quality of wheat 
should be resistance to drought, as this often occurs after sowing. Such se¬ 
lection, according to the author should be limited to the choice and isola¬ 
tion of a few plants that have shown a clearly super-normal resistance 
m particularly and soils or in very dry years. The progeny of these plants 
should be kept separate, and the various pure lines should be submitted to 
comparative tests so as to show which lines combine the characters "spe¬ 
cific productivity ” and “ resistance to drought ” in the best proportions, 
while giving the largest yields. 

407 - Correlations Between Certain Characters of the Ear and the Yield of Grain in 
Maize. — Biggar, H. H , m the Journal of the American Society of Agronomy , Vol XI, 
No 6, pp 230-334. Washington, September, 1919 

The five Selections 77, 120,119,133 and 204 were studied. Data con¬ 
cerning the weight and length of the ears, the numbers of rows of kernels 
and the shelling percentage are given in the following table: 


Variety 

| Weight of ear, 

| m gm. j 

Lenght of ear, 
in inches ; 

Number of rows 

vShelhn 

Percentage 

Selection 77 . 

; 324 

84 

14.6 

862% 

Selection 120. 

I 347 I 

88 

12 7 

856 

Selection 1x9. . . 

363 

8.9 

16 8 

835 

Selection 133. 

! 2lS 

7 A 

15 3 

81.9 

Selection 204. 

j *57 

1 80 

17-3 

83-4 


The biometrical data was collected from 1914 to 1918 
As a general conclusion drawn from the measurements made, a con¬ 
stantly positive correlation was found" (except m Selection 204 in 1917) 
between the weight of the ear and the yield. The coefficient varies from 
+ 0.7 to + 0.565 and is, thus, low on the average. There is also a positive 
correlation between the length of the ear and the yield, but, in this case 
also, there are fairly low values, ranging from + o 01 to + 0.381; the coef¬ 
ficient, however, is always positive. 

Some data regarding the variety Selection 119 are given below: 


1 

Year j 

Average length 

Coefficients 

| Increase in grain yield due 

to the greater length 

j 

t Long ears 

1 

1 Short ears 

1 

j Correlation 

1 ; 

j Percentage 

| Bushels 

; 

inches 

inches 




1915 

8.8 

7.6 

+ O.23I 

4.0 % 

2.00 

1916 

98 

8.9 

+ 0-354 

71 » 

3*55 

1917 

9.9 

84 

j+ 0.330 

16.7 » 

8.35 
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There wns no special 1 elation between the percentage of seeds 
and the number of rows 

408 - Determination of the Percentage of Cross Pollination, Between the White and 
Yellow Varieties Of Sorghum. - Karplr, K. K and Connor, a K , m the Journal of 
the American Society of A ronomy, Vnl XI, No 6, pp 3 <57-21)9 Washington, Scp- 
t ember, 1910 

Cross pollination is fairly common in fields of soiglmm and militates 
against the retention and improvement of the selected types The lesults 
are given of a series of experiments intended to establish the proportion of 
cross pollination under natural conditions. 


Cross fertilisation observed m the progeny of white milo, growing 
under the best possible conditions affording maximum natural (ross pollination 

from ytHow milo. 


Numbct 

of the line 

Total number 

oi 

progeny 

1 Number 

oi plants 
with yellow 
mtloieseenccs 

Nu mbe 1 ol 
plants 

liybiul without yellow 
miloiescenccs 

Total 11 umbei 

oi 

liyfoiids 

Percentage 
of cross 

fertilisation 

: 

1 ! 

3 30 

IO 

_ 

IO 

3 03 % 

3 1 

i 8 ,j 

21 

— 

21 

IX.41 

4 

154 

*4 

I 

*5 

9 74 

11 

457 

13 

— 

13 

2 84 

*5 

70 

38 

7 

25 

35 * 7 1 

23 

481 

27 

I 

1 28 

5*82 

26 

990 

40 

2 

42 

4.24 

30 

5°9 

12 

— 

12 

2.3 5 

37 


20 

2 

28 

18 30 

41 

5&5 

39 

16 

55 

9 40 

All fow*> . 

c *430 J 

78s i 

4 * 

830 | 

6 18 


In 1917, the author observed a certain number of white milo plants 
growing in a field of yellow milo. The seeds from 41 infloreseuces of 
white milo were sown separately and a total was obtained of 13,430 progeny 
(see Table), of which only 830 or 6.18 % show hybrid characters. 

The hybridisation percentage for white plants completely enclosed in 
a yellow population is thus slightly over < 3 %, In the case of two varieties 
that flower simultaneously, not mixed, but sown on two adjacent plots, the 
percentage of cross-fertilisation could not be higher than 3%. 

409 - The Improvement of Cereals, Flax and Rye-Crass In Ireland, by Selection 
and Hybridisation. — Report of the Work of the Plant Breeding Division for 1919, in the 
Department of Agriculture and Technical Instruction for Ireland, Vdl XX, No. 1, pp. ioa 
10?. Dublin, 19x9, 

Results of selection and hybridisation work undertaken in Ireland, 
^Specially with wheat, barley, oats, flax and rye-grass. 

1 
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Method. — First of all, those plants that showed superior characters 
were isolated (selection by pure lines); the progeny — mother plants, heads 
of lines, etc. — were grown separately and carefully examined in order to 
choose the best of the pure lines. Finally, the best lines were multiplied 
and, after a period of comparative tests, then multipied commercially, when 
the seed was sold to the farmers. 

Besides this selection work, crossings were made between lines consi¬ 
dered to be best suited for the creation of new varieties combining the good 
q ualit ies, while eliminating the bad qualities, of the parents. 

Wheat. — Comparative tests were undertaken at the Albert Agri¬ 
cultural College, at Glasnevin, with the following varieties . 

Yeoman, a red wheat recently introduced by Prof. Bieeen (of Cam¬ 
bridge University). It was produced by crossing the high-yielding Bro- 
wick Red and Red Fife, which gives good results on milling. 

Hawk, red bearded, introduced in autumn, 1918; ripens rather 
late and is difficult to thresh. 

Red Velvet, native Irish ; grown in Tipperary. 

Queen Wilhelmina, White Stand-up (both white) and Squarehead 
Master (red), all widely grown in Ireland. 

Cone, produces very coarse seed, ripens late ; to obtain good results 
it must be sown in September or in early October. 

Red Fife, not a heavy cropper, but excellent for milling. 

Benefactor, white, with felted and very dense ears, very subject to rust. 

As regards yields of grain, they come in the following order:— Yeoman, 
Hawk, Red Velvet, Queen Wilhelmina, White Stand-up, Squarehead Master, 
Cone , Red Fife, and Benefactor. 

Barley — A large number of comparative cultural tests were 
carried out with Archer, Goldthorpe and with the ciosses Archer x Spratt ~ 

_ 4 _ 

37 and Archer x Goldthorpe 5 

1 

The best results were obtained with Archer x Spratt 3 J (widely 1 grown 

on account of its evident superiority to Archer), both as regards jrield and 
strength of straw. 

4 

Archer x Goldthorpe j>_ has a wide ear, short, stiff straw and a very 

1 

short “ neck Although it gave lower yields than Archer in all th e expe¬ 
riments, it should not be set aside, as it gives good results where very strong 
straw is required. The hybrid Goldthorpe X Spratt, although free from the 
serious defect of Goldthorpe, the ear of which falls very easily "when ripe, is 
hot yet as productive, and thus leaves the way free for further improvement 
by means of suitable crossings. 

Gats, — Pure line cultivations were made with Abundance, Potato, 
Banner, Victory, Sandy, Island Magee , Black Tartary, Black BeU, and Black 

£<•*] 
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Mogul New foitns were obtained from the crosses Black Taviary x Potato , 
Banner X Black Taviary f Kicfery X Black Mogul and these are still being 
studied* 

Numerous eiosscs were made during the last season between Potato 
and other vaiioties, in order to obtain a new variety having, in addition to 
the excellent tilleuug and nulling qualities of Potato, stronger stiaw and 
an earlier liponing habit. 

Flax. - - A pui e-line selection oi 1 he commercial vaiiety Riga was 
begun in 1911* Plants belonging to diflerent lines and coming from dis¬ 
tinct mother ijlants, were at once found that showed remarkable aniioimity 
in both their anatomical and physiological characters, e g*, tillering, 
vegetative vigour, resistance to low tempeiatures, duration of growth 
period, etc Oi the various lines Nos. 3 and 5 w r ere the best and, accord¬ 
ingly, Weae piopagoted at Glasneviu and Ballmacurm 

In the comparative Itials, plots sown with Nos 3 and 5 weie clearly 
better than those with the ordinary, commercial type, thanks to the uni¬ 
formly equal crop* No. 5 gives a lugher yield of fibie and No. 3, though 
producing slightly less, is more profitable owing to the better quality of its 
fibre. In 19T3, the pure-line selections of Riga weie renewed, and Jt was 
found that Nos. 2 and 6, still under trial, were apparently superior to Nos. 
3 and 5 as regards length of stem. 

Rvk--grass. - The pure-line selection of commercial varieties of 
tolinm ilalicum and L. perenne has also been undertaken. 

410 - Determination of the Percentage of Cross-Fertilisation Between Medfcago 
sativa and M* fa!cat a* — Waldron, 1 ,. R., in the Journal of the- American 
Society of A *ronom\ , Vol. XI, No. 6 , pp. 259-266. Washington, September, 1919* 
Results of researches with the aim of establishing the degree of natural 
cross fertilisation between alfalfa plants glowing close together. The two 
species Mcdicago sativa (with white or blue flowers with intermediate sha¬ 
des) and M. jalcata (with yellow flowers) were employed The hybrid 
plants arc easily distinguished from cither parent by the characteiistic 
colour of their flowers. 

The two species were sown in a square plot in lines in the following order 
(a total of xiy plants) : — 


0 

0 

0 0 

0 

0 X 

0 

Midtcago saliva; 

M* falcata ). 


Flowering took place at the end of June and the pods formed at the 
beginning of August. At that time, there w ere found to be 10,041 and 5 251 
pods on plants of safwa and falcata respectively, of average growth. 
The seeds from 85 plants were sown separately. The appended table 
summarises the data relating to the progeny of the plants them¬ 
selves. 


3 
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Quantities of seeds produced by the parent plants and the percentage of 
hybridisation in the plants of M satwa and AT. falcata growing 
together. 



Medicago saliva 




Medicago falcata 


No 

Seeds 

produced 

Number 

ot 

plants 

Hybrid 

Peicent- 

age 


Seeds 
pi oduccd 

by 

paieut 

Number 

oi 

plants 

Hybrids 

Percent¬ 

age 

by 

parent 

that 

floweied 

plants 

of hybiids 


that 

flowered 

plants 

of hybiids 

1 

r ! 

Grams 

22 8 

; 

79 

4 

~ 1 

5 06 

50 

Grams 

47 

Gunns 

96 

H ~ 

54 

56,25 

2 

20 I 

| 7 

i 0 1 

0 

5 * 

* 4 

88 

44 

50,00 

3 

18 4 

73 

5 1 

6 85 

52 

1 0 

30 

15 

5° 00 

4 

20. t 

36 

1 2 

5 56 

53 

1 4 

41 

24 

5854 

5 

407 

82 

6 

7 32 

55 

35 

76 

40 

52.63 

6 

369 

79 \ 

9 

11 39 

57 

09 

56 

13 

23 2X 

7 

28 s 

73 | 

3 

4 11 

59 

1.8 

49 

18 

36 73 

8 

26 O 

82 

5 

6 10 

62 

09 

27 

7 

25 93 

9 

X 1.2 

68 

2 

2 94 

63 

2.3 

75 

33 

4400 

10 

38 I 

96 

4 

4 17 

64 

33 

74 

38 

5 i 35 

11 

l8 O 

79 

T 3 

16 46 

65 

2 9 

44 

17 I 

38 64 

12 

27 3 

74 

4 

5 4 i 

66 

78 

74 

16 

21 62 


36 

37-9 

82 | 

4 

00 

00 

Nf 

85 

42 

75 

28 

1 

37*33 

Totals 

6471 

2099 

157 

223 53 

— 

90 8 

1862 

795 

1170 07 

Averages 

22.3 

— 

— 

7.48 

— 

3.2 

— 

— 

42.70 


The percentage number of plants with hybrid characters was very low 
with M. sativa and high with M. falcata The explanation of this is that the 
latter species has fewer flowers and less pollen than the former. 

The coefficient of correlation existing betwen the percentage of crossing 
and the yield of seed has been calculated by the author, and, although it is 
very low {M. sativa — — o. 14 ± 0.12 ; M falcata — — 0.2 ± 0.12) it is 
always negative, thus confirming the possibility that this correlation does 
exist, 

411 - On the Heed lor the Selection of Turnips in New Zealand, in Order to Obtain 
a More Uniform Product. — Bkuce, E E , in The New Zealand Journal of Agriculture, 
VoJ XIX, No. 5, pp 284-287 Wellington, November, 19x9. 

_ Prom many cultural tests of the Champion, Elephant and Superlative 
varieties of turnip, it was found that morphological deviations from the 
type are common, these being found even in specially selected varieties 
furnished by leading European houses. 

It is certain that selection carried out in the New Zealand Experiment 
Stations would give excellent results. But, if it is to be possible, it is neces* 




PI.VNT lilsI 111)]NO 


'HI 


sary : - i) to produce put e varieties, which requires the help of specialists , 
2) to have au organisation by means oi wluch the selected types could be pro¬ 
pagated and kept puic, which requites Government help. 

The Following plan should be followed : 

First year : Ibom, the original selection , 1 is obtained the pioduct A y , 
which is cult iv.ited at the plant-bleeding station foi its seed All inferior 
01 abenant plants must be rejected. 

Second year : The .seed liom the previous year is divided into two 
A 2 and B. hot B is sold to farmers for the pioduction of the seen they re¬ 
quire; Lot Ag is still cultivated at the plant-breediug station for the produc¬ 
tion of pure seed. All inferior plants aie rejected 

Third year : T) The seed from A z , is divided into two lots : A s and I B, 
A 3 is keptat the station in order to continue the type, I B is sold to farmers 
who undertake to pioduce the seed only. IX) The seed from B (= S x ) 
is distributed and sold for root production. 

Fourth year : I) The seed from A 3 is divided into two lots, of which A t 
serves to preserve the type and 2 B is sold to farmers who undertake to pro¬ 
duce seed only. II) The seed from I B is sown and the seed it produces 
(I Bj) is sold for root production. Ill) The seed from B t (= BJ is used 
for ordinaiy owing. 

At present, the seed, produced in New Zealand corresponds to B z 
and gives rise to F A products that escape the control of selection for successive 
generations. On this account, it is not to be wondered at if the crop, ins¬ 
tead of being uniform, consists of a product mixed with aberrant or degene¬ 
rate types. 

This shows the need for the institution of pure line selection and the 
author suggests that a special organisation and plant-breeding stations 
should be provided in New Zealand. 

412 - Degeneration in the Sugar-Beet and its Remedy in Selection. —cassel, x,., in 

the Bulletin de V Association dcs Chtmistes de Suer me el da DisUtterie, Vol. XXXVII, 

No. 4, pp. 131-140. Paris, October. 1919 

The flowering of the sugar-beet in its first year of giowth is equally 
harmful to the grower, whose crop is leduced, and to the manufacturer as his 
root cutters wear out more rapidly. This anticipation of the flowering 
period has been explained by reference to heredity, but this is improbable 
because the sugar-beet is the product of long and careful selection, during 
which any suspected plants are rejected. 

Commercial seeds come from parents and ancestors that have been ri¬ 
gorously controlled for a relatively long period (8 or 10 years). If heredity 
is excluded, then the problem of atavism comes in, seeing that cultivated 
selected plants tend, when the modifying action ceases, to return to the pri¬ 
mitive type. In a wild state, beet is an annual plant, and it is only by 
means of prolonged selection that it has been possible to obtain the cultivat¬ 
ed type which, during the first year, can store up the reserves which will 
enable it to grow and produce seed during tlxe second year. 

The tendency of the beet to “ bolt ” during the first year is, therefore, 
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probably a sign of reversion to the primitive type and a symptom of degene¬ 
ration in the selected type. 

In considering the causes that favour this process of degeneration, the 
author suggests that a plant submitted during its early growth to contrary 
conditions of soil and climate, which diminish its vitality, has a marked 
tendency to premature flowering. The author illustrates his theory by 
a number of examples taken from flower and fruit growing. 

It is known that beets sown early give a higher percentage of “ bolters " 
than beets sown later (normally). In the second case,, the temperature is 
very high at sowing time, with the results that germination takes place 
rapidly and is complete in io to 12 days Under these conditions the young 
plants are healthy and strong, remaining so up to an advanced stage of growth 
and accumulating large amounts of reserve material without flowering. On 
the contrary, if they are sown very early, they usually have to face cold and 
damp weather, germination is delayed, the early growth is weak and slow, 
and the plant, on the return of favourable growing conditions, tends to close 
its vegetative cycle prematurely as if, influenced by previous adversity, it 
feared to meet some new obstacle opposing the final act of reproduction of 
the species. Having gone so far, it now becomes a question either of aban¬ 
doning early sowing or of submitting to the losses caused by bolting 

Besides the advantage consisting m the better distribution of the work, 
early sowing also leads to a greater production of sugar. Plants produced 
by early sowing, if not too injured by cold during their early growth, 
have attained, by the season of “ second ” heat, a development that enables 
them better to resist drought. In fact, the well developed roots penetrate 
to depths where the soil has most moisture and provide the plant with suffi¬ 
cient water to compensate for transpiration. If “ bolting ” can be avoided, 
the weight of roots and the sugar content will be greater. 

The following measures are recommended in order to avoid the bad con¬ 
sequences (bolting) of early sowing: — 

x) Decortication of the seed, to facilitate germination. 

2) Shallow sowing, to aid emergence. 

3) Keep the soil loose the young plants to emerge, without, 
however, breaking the surface layer up too much, as fihe soil easily cakes 
under rain and thus prevents the young plants from coming up. 

4) Avoid premature thinning that would expose the isolated and 
still tender plants to a return of cold weather. 

5) The best method certainly consists in selection and crossing, 
carried out in such a way as to produce new types that resist cold and 
consequently capable of growing even under unfavourable conditions of 
temperature. 

413 - Geographical and Taxonomic Researches undertaken in Order to establish a 
Rational Basis for the Selection Of Tea. — Cohen, S. C P., in the Department van Land - 
bourn Nifverheid en HandeULands Planet-urn. Bulletin of the Botanical Garden of Button- 
xorg. Vbi. I, Ft. 4, pp. 1-320 18 Pigs. Bnitenaorg, 1919 

After s umm arising previous work done in Java on the improvement of 
tea, the author deals with the question of a vast programme of research 
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which includes a detailed .study of the many varieties of tea, the object 
being the establishment of a sound basis for woik from the standpoint of 
genetics and selection. 

The fust chapter deals with leu-glowing in Java (i) and British India, 
the second with tea-growing in China and the adjacent countries (especially 
in Indo-Cliina (2)) the third is concerned with the origin of the tea plant, 
and the fouitli relates to a systematic study of the genera Camellia and Then, 
a genealogical tree and key being given for the identification of the various 
species. The fifth chaptci tieats of common tea (for which the authorpro- 
posesthe name of Camellia Iheijcra (Griff.) Dyer) , the following varieties and 
races, known in India and China, have been described in detail after a 
careful examination: — 

I. — Variety vmdis Watt. —• Race x, native to Assam : bush or 
small shrub with leaves 10-17 5 cm. long and 5-7 cm. wide, with ovate- 
obiong, pointed, tlun almost, membranous blades, and 16 chief veins; 
intermediary tissues thin, wrinkled, pale green in colour, highly vascular. 
The lower surface is tough to the touch owing to the presence of numerous 
warts (protrusion of the epidermal cells at the base of the hail s). Inflore¬ 
scence nearly always solitary. Numerous varieties are derived from this 
race , it is grown the most and spoken of as the best of all the types of 
tea in India. 

Race 2 : Lushai. ■ — In shape resembling a small tree like the poplar 
and from 50 to 60 ft. high. When full grown, its leaves are, on an average, 
20-35 cm. long and 10-15 cm. wide. Of all the known races of tea, this has 
the largest leaves and, in this respect, it is much superior to the Chinese 
types. The blades have from 22-24 chief veins ; the structure and characters 
of the' epidermis are the same as those of native Assam tea. Lushai is 
cultivated over small areas in Sylhet and Chittayong and is apparently a 
local form derived from wild plants. 

Race 3 : Naga. - - Bush with open, upright habit. Mainly grown 
round Pherima, at an altitude of 1950 ft. Leaves with very elongated blades 
from 10-22.5 cm. long and 5-7.5 cm. wide. As regards structure it is very 
‘similar to Assam tea, with which it is easily crossed, producing numerous 
hybrid ^orms. 

Race 4 : Manipur. Wild tea growing in. the Manipui forests. Trans¬ 
ported to Cachar, Sylhet and even Annam, it is now grown over a very large 
area and has often been crossed with other races, Manipur tea is characte- 
Irised by the width of its almost elliptical leaves : blades 15-20 cm. long, 6.2- 
8.7 cm. wide. Leathery structure ; dark green colour; few but evident 
veins. 

Race 5 : from Burma and the Shan States. — These are little-known 
and ill-defined types that form a group blending on the one hand with the 


(1) For tea-growing in Java, see R., Feb., 1920, No. 209. 

<a) For Indo-Chinese tea, see JR., Nov. 1918, No, 1243; A, Apnl, 1919, No 467; 
A, M&y, 1919, No. 601. and No. 427 of lilts Review. (Ed.) 

im} 
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Manipur race and on the other with the Yunnan race. The leaves, clearly 
elliptical in shape, are smaller and coarser than Manipur leaves. 

Race 6 : Yunnan and China. — Owing to the lack of data, a classifi¬ 
cation like that for India caunot be established. Open bush found growing 
in forest shade, i. e., under the same conditions as tine wild tea in India. The 
leaves are 11-12 cm. long and 4-5 cm. wide. 

II. — Variety bohea. — Fine-loking bush, much ramified, mostly 
found in India as a cultivated plant. Beaves of medium size, linear, 
oblong, thick, coriaceous, smooth, often folded along the length of the upper 
face (which makes the blades concave instead of convex, as in native Assam) 
There are 10-15 chief veins; the lower face of the blade is covered with 
spots resembling small shining scales. 

III. — Variety stneta. — Small, much ramified shrub, never 
over 60 cm in height. Found frequently at Darjeeling, Kumaou, Kangra, 
in the Nilghiri Mountains region, m some parts of Upper Assam and even, 
which is worthy of noting, in China. Small, linear, smooth, thick, coria¬ 
ceous, leaves, with indistinct network, and 4 chief veins (sometimes 6, rarely 
8). Their length varies from 2.5-6 cm, and their breadth from 1 to 2 cm. 
But, in many cases, the tree as well as its leaves, has smaller dimensions. 
There is a specimen in the Kew Herbarium which measures in all, roots includ¬ 
ed some 10-15 cm., in length and the leaveshre reduced to 1.25 xo 60 cm. 
The same small spots are present on the lower face of the leaves of the 
variety stneta as in the variety bohea. This peculiarity, common both to 
stneta and bohea, distinguishes them from all the other races of tea and 
suggest that they are derived from a cross between forms with larger leaves. 

IV. — Variety lasiocalyse. ■ — Much branched shrub, with abun¬ 
dance of oblong, pointed leaves, cuneiform at their base; dimensions 
2 -5~5-° X 1-2 cm.; thick, large leaves, of a pale lemon colour when 
dry; almost glabrous, except for a few trichomae on the lower surface 
near the central nervure. Compact inflorescences with 3-5 flowers, very 
short peduncles, and 2-3 bracts ; calyx formed of two whorls of small rounded 
sepals, more or less hairy, and brilliant red in colour. The author thinks 
that the variety lasiocalyse is derived by mutation from a type with 
glabrous leaves. 

Indian and China tea. — According to the author, Assam tea, 
discovered in 1835, is more similar to the races from Burma, the Shan 
States, and Yunnan, than the large-leaved Manipur and Lushai types. The 
author also mentions the two races of tea, one with small and one with large 
leaves, discovered by Eberhardt at Tonkin, on the heights of Tani-Dav, 
and, after reviewing all the types described by Watt, he discusses the value 
of the species and varieties of The a sinensis described by BinnaEus and 
quoted by Booreir, Salisbury, Von Siebord, Masters, Pierre, and 
J. Kochs. 

A collection of such important, though sometimes ill-defined, mate- 
ial offers notable, difficulties to classification. According to Watt, there 
are 2 chief varieties : var. viridis Watt, ijyith large, glabrous leaves and var, 
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lasiocalysc, Walt (or var. puhcsccm Piene), with hairy leaves, ra the r rare and 
chiefly known m ihe peninsula of Malacca. All the other foims and varie¬ 
ties found in the plantations, then, would be derived by ciosses between the 
two fundamental types • 

1) viridis x lasionilyse =• stncta 3 

2) vividvi X stncta =- bohea . 

3) vividis (Manipur) x sivicla — Ceylon hybrid. 



Various fonusJo! leaves of tea in a “population”. 


But this interpretation is not completely, satisfactory to the author, 
who is inclined to believe (see above) that lasiocalysc was procuced by mu¬ 
tation from a form with glabrous leaves, Yet, however complicated and 
difficult the problem of a final classification may be, if the characters of 
shape and colour are taken as a basis, the existence could not be denied of 
a substantial and profound difference between the two extremes of small- 
leaved China tea and large-leaved Indian " Lushai ” tea. These two types 
can be characterised in the following way 

C4«Q 
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China tea 

1) Small shrub 

2) Early and numerous flowei-> 

3) leaves rarely measure more than 
Q /• 3 cm 

4) 8~io pairs of lateral nervines 

5) Usually more tlian 30 teeth 

6) Eeaves generally leddish towaids 
the tap 

7) Eeaves usually smooth 


Indian tea 

1) Tree with spreading crown 

2) XyUlc and scanty floweis 

3) leaves usually measure more than 
12 i eni 

4) 1 o-1 \ pairs (up to 22) ot lateral 
nervures, 

5) Usually less than 30 teeth 

6) I y eaves usually green or yellowish- 
green towards the tip 

7) Eeaves often rough 


Cultivated tea. — There is no doubt that there are two distinct 
races of tea — Chinese and Indian. The difficulty begins when it is 
attempted to establish the taxonomic position of the intermediate forms, 
which are also the commonest. Instead of undertaking this apparently 
unending analysis, the author prefers to group all the cultivated types that 
furnish “ tea ” under one species This apparently is equally satisfactory 
to practical requirements. In fact, the commercial types are far from 
belonging to well defined varieties, but they constitute a mixture of forms 
that are often very different one from another, (see appended illustra¬ 
tion) and it will eventually be more satisfactory to distinguish by a 
statistical method rather than by a botanical classification. 

As regards the rules to be applied to the identification of this collective 
species, the result of the critical examination of the vanous systems of 
nomenclature taken into consideration may be summarised as follows: — 

1) The generic term Then should be rejected; Camellia is the only 
correct name. 

2) Then sinensis (B.) Sims., is out of date, whereas Camellia sinensis 
(D) O. K. is in accordance with the international rules ; again the name 
given by Iannaeus (1753) does not include Assam tea. 

3) Camellia Thea (link) Brandis , should be excluded ; the Indian 
and Chinese types have already been united under a single species — C. 
theifera (Griffith) Dyer. 

4) C. theifera should be used in preference to C. sinensis. 

The author, therefore, proposes to unite all the cultivated forms of 
tea under the collective species Camellia theifera (Griffith) Dyer. 


4 M — Improvement of Coffee in India, by Selection, and Crossing. — anstead, r. d., 

in The Agricultural Journal of India, Vol. XIV, Pt. IV, pp. 639-644, Calcutta, July, 
19x9. 

Since the possibility was shown by Cameron, in 1899, of considerably 
improving coffee by selection and hybridisation, much work has been done 
with the object of forming a new type of ordinary Coffea arabt'ea, that 
would be more productive and disease-resistant 

Good results were obtained in various localities, particularly in South 
Mysore by Crawford, in Chundrapore by Hamilton, and in South Coorg 
by Jackson ; they succeeded in producing several excellent and completely 
stable hybrids, whose seeds will shortly be put on the market. The author 
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points out the need for establishing a special station for the selection of 
coffee, provided with a special expert staff 

So far, however, this work lias not had the slightest infl uence on the 
methods of cultivation ni use on the plantations. The way the seed desti¬ 
ned for the nurseries is gathered, without any attempt at selection, cannot 
but haim the varieties -ind lead to thou degeneiatiou, as has already 
been found in several localities in India. 

The first plinciple of selection should be to choose the best tree on the 
estate, which should be characterised by uniform growth, an abundant 
and good-quality product, even under unfavourable weather conditions, 
and by immunity to disease and a high degree of resistance to insect attack. 

The best plants chosen in this way should be completely covered by a 
net at flowering time, to avoid chance fertilisation by strange pollen, the 
net being held down by earth and strengthened by a border of strong cloth. 
This isolation ensures self-fertilisation, but decreases the percentage, of 
seeds set; 1 his difficulty might be avoided by allowing insects such as 
bees to swarm under net. In any case, the quantity of seed obtained 
is sufficient for the establishment of nurseries and the method has the 
advantage of producing plants that completely resemble the parent tree. 

As soon as setting has taken place, the net can be removed, and the 
fruits are removed when completely ripe. The seeds are rigorously 
selected, and the best ones sown in nurseries; the young plants that result 
are carefully examined, any weakly or badly developed plants being rejected 
before transplanting takes place. When these selected plants begin to 
produce, 3 or 4 of the best are chosen and isolated in the manner described 
above. 

Thus, in xo or 20 years, simply by selection, vastly improved types can 
be obtained that are much superior to the original variety. Besides this 
improvement, on account of the lack of genetic uniformity m the original 
varieties, which ate more like mixtures or populations, stable varieties can 
be obtained, or rather isolated, that show distinct differences. 

As regards crossing, Jackson obtained a hybrid of arabica at Dubarri. 
This was a true hybrid of very vigorous growth, which is disease-resistant 
and comes into bearing early (in the second year). In September, 1918, 
the first plantation (about 23 acres) of this hybrid was made at Malamby ; 
by the end ol the first year, the plants were already from 3 to 6 feet in height. 
The great uniformity, vigorous growth, productivity, and resistance to dis¬ 
ease of this hybrid make it a remarkable type, that will certainly be justly 
esteemed on the market. 

415 - Influence of Forefen Pollen on the Shape of the Fruit of the Mother Plant in 

Certain Crosses between Vanilla planifolia and “ Vanillon — mac c^eli-and, c. 

B., in the Journal of Agricultural Resea) ck, Vol. XVI, No. 9 > PP 245-251 +Plates 31-35. 

Washington, March, 1919 

For some time, experiments have been undertaken at the Mayaguez 
Agricultural Station with the object of developing the cultivation of vanilla 
on a large scale at Porto Rico. 
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Careftil studies of pollination, fertilisation, gxowtli, and the characters 
of the fruit have been, and are still being, made. Two types of vanilla are 
of economic importance to the island :— 

x) Vanilla plamjoha with thin, elongated pod of excellent quality, 
and 2) “ Vanillon", thicker snorter pod of very inferior quality, but 
which, even when quite ripe, can remain attached to the plant without 
opening, which is of considerable advantage 

The results are given of a series of reciprocal crosses between V plani- 
folia and “ Vanillon ”, especially as regards the immediate influence of- 
foreign pollen on the shape of the fruit of the mother plant, an influence 
that can be studied and determined 

The typical self-fertilised fruits ot V plant folia are elongated capsules 
t h a t narrow gradually towards the peduncle, and retain their thickness 
almost to the tip, which makes them club-shaped 

The name “ Vanillon ” includes all the varieties or species of vanilla 
that do not belong to V. lamfolia and which are generally characterised 
by large yellow flowers, whereas V. plamfolta has greenish-coloured flowers 
which are not very obvious. Vanillon fruits have a uniform diameter all 
along their length, save at the ends, where the sudden blunting gives them 
their truncated, squat appearance. 

If the pollen of V. plan:folia is placed on the stigma of Vanillon and 
vice versa, the fruits obtained are modified, showing the influence of foreign 
pollen. So as to find the biometric characters of the shape of the fruits, 
the author measures them m two places . — i) at a distance of 2.5 cm from 
the tip , 2) at a distance of 3 7 or 2.5 cm from the base or the insertion of 
the peduncle. 

In the pollination experiments, the author used V, plamfoha and many 
varieties of Vanillon, Viz., V 13 from Guadeloupe , V 34, V 43 and V 52 
from Panama ; V 62 from Mexico 

I. — Vanilla planifolia $ X V. plant folia $ : the circumference of the 
fruit at 1 inch from the base is less than the circumference at x J /a inches 
from the tip ; in other words, fruits that are thin at the point of insertion 
become club-shaped at the tip ; the following averages are based on 23 de¬ 
terminations : — 

1) length of fruits : from 6 Vs to 9 s / 4 inch s. 

2) Average circumference at 1 1 / 2 inches from the base : 1 3 inches. 

3) Average circumference at 1 inch, from the tip : 1 66 inches. 

II. — V. plamfolia $ x Vanillon : the data for 7 out of the 20 
measurements carried out are given in the following table: — (see pag. 449) 

The circumference of the frnit, at 1 % in., from the base, is greater than 
that at 1 in. from the tip by 25.1 %. The averages from 20 measurements 
are. —- 

1) length of fmits : from 6 l / 2 ins., to 9 s / 4 inches. 

2) Average circumference of frnit at 1 1 / 2 ms., from base: 1.7 inches. 

3) Average circumference at 1 in. from tip : 1.38 inches. 

C4«J 
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Vaucty aipplyim, pollen 
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III. -—• Vanillou $ /< Vanillon (f . At 2 5 ctn. from the two ends, 
the fruits lmve piactically the same circumference. The data from 54 
measurements aic . — 

1) Length of fruits • from 3 to 7 l f /l ins. 

2) Average circumference at 1 in. from base 2.46 ins 

3) Average circumference at 1 in from tip : 2.45 ins 

IV. ■—• Vanillon + < x Vanilla plant joha . the circumference at the 
tip is 28.2 % greater than that at the base ; hence the club shape. The 
averages from 23 measurements were :— 

1) Length of fruits from 2 3 / 4 to 5 1 / 2 ins. 

2) Average circumference at 1 in. from base : 2.05 ins. 

3) Average circumference at 1 in. from tip 2 6 ms. 

It is evident that foreign pollen modifies the shape of the fruits on the mo¬ 
ther plant. 

The structure of the flowers of these two types of vanilla offers a plau¬ 
sible explanation for these facts. At flowering time, the ovaries are practi¬ 
cally the same length in both typos, whereas the style of Vanillon is much 
longer (from 60-70 %) than that of V. plant folia. When the pollen of the 
latter is placed on the stigma of Vanillon, it can hardly force its pollen tube 
to the base of the ovary; in any case, the number of ovules fertilised would 
be greater towards the tip than at the base of the ovary, hence the club 
shape of the fruit. 

The pollen tubes of Vanillon, when placed on the stigma of V. plan!fo¬ 
lia, have a shorter distance to traverse to reach the ovary than they would 
ordinarily have in their own flowers, in which the style is longer. A large 
part of the ovules (placed at the summit of the ovary ) of V. planifoha 
would not be fertilised by the Vanillon pollen, whose germination tubes reach 
the bottom in attempting to reach a point corresponding to the normal dis¬ 
tance between the stigma and ovary of Vanillon. There results more abund¬ 
ant fertilisation at the base of the ovary and consequently, the number of 
seeds diminishes progressively towards the summit, for which reason the 
fruit gets gradually thinner towards the tip, which is partly empty. 
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416 - Experiments on Wheat Growing in Tonkin.— me£vxlle, R. , m the Bulletin aqu- 
cole de Vlmhtvi Scienhfique cU Smqon, Year X, No 12, pp- 364-369. Saigon, December, 

1919 

For some years, wheat growing has been attempted in various parts 
of Indo-Chma, especially in Tonkin The experiments have been carried 
out on the delta and on plateaux of varying height, but, up till recently, the 
results have not been very encouraging. 

At Trau-Nmh (Tonkin), in 1904,1905 and 190b, the Agricultural Sta¬ 
tion situated near Xieng-khouang, at an altitude of about 4000 ft., carried 
out experiments in growing cereals (wheat, rye, oats, barley), but without 
satisfactory results In the first series of experiments, carried out in the 
rainy season, the following varieties of wheat were grown: — Hard Medeah 
Spring Saumur, Bordeaux, and Bearded Herisson. Sown at the end of 
April (1904 and 1906), or on July 10 (1905)these wheats produced no 
seed. This failure is due to the special conditions of the climate. 

The fairly frequent rams at Trau-nmh did not cause any rotting of the 
stool of the wheat, but, on the conti ary, aided tillering, though at earing 
time the stems were weak and scanty. Flowering is fatally deficient, as 
the pollen is washed away by the rain, so that fertilisation is not brought 
about. This is why the first experiments should have been directed to 
finding the best times for sowing. On account of these negative results, 
the experiments were suspended for a long time. 

The author took up the work again in the autumn'of 19x7, with the fol¬ 
lowing varieties. Early Richelle, Red Touzelle de Provence (French wheats), 
Caobang (Tonkin) and Red Yunnan (China) 

The Caobang wheat was sown on November 21-24,1917; the seed had 
a poor appearance and a very slight weight. The plants came up on Novem¬ 
ber 27-30, earing took place on February 25, flowering on March xo, and the 
harvest on May 1. The straw, which was fully grown, was 1.2 metres high 
and the crop was 90 kg, or 22.5 times the weight of seed used ,(4 kg.). As 
may easily be understood, Caobang wheat is far from being genetically 
pure, but it can be considered as a mixture of different forms. Thus, as 
regards the characters of the ears, one-third was bearded and two-thirds 
were not. Tillering was normal and the straw, although weak did not 
lodge. 

The quality of the seed obtained was much better than that of the grain 
sown, the weight of xoo grains of the former being almost four times that of 
100 grains of the latter. 

The European wheats did not give such good results as the Caobang 
wheats, but the experiments did not exclude the possibility of finding, 
among the very early European wheats, a few types that might do well 
under the particular climatic conditions of Tonkin. 

The author considers that Yunnan wheat is the origin of Caobang wheat, 
carried to Tonkin by caravans coming from the adjacent Chinese province. 

Beside the improvements that could be obtained by selection, the chief 
object in any case should be to adapt the crop to the climate, and from this 
p<rint of view, two lessons may be learned from these experiments 
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i) Sow in the second week in August, so that the young plants, 
profiting by the last rains, can attain a good root development, which in 
turn assists tillciing 

3) In the choice and period of cultivation, as in the creation of types 
of wheat, care should be taken that the floweiing period coincides with 
a dry spell. 

417 - Green Manures in Old Rice Fields. — novelli n., m HGmmie m Risicoitwa, 

Year IX, No. 10, pp 1 5 W 57 Veicelli, October 31, 1019 

As a rule, fertilisers produce an inciease of yield iu rice fields, but the 
crop does not always respond completely in old, stable rice fields Although 
continually submerged, rice-field soil thus needs special physical and mecha¬ 
nical conditions foi it to make best use of the accumulated chemical ferti¬ 
lity. This explains the good effect of manuring, even with straw manure, 
and of green manures. In tins case, leguminous green manure with phos- 
phatic fertilisers constitutes the ideal manuring, and the leguminous plant 
which, owing to its adaptability and its eaily growth, gives the best results, 
is crimson clover. 

Numerous piactical observations carried out under vaiying conditions 
have led the author to believe that physical and mechanical conditions 
of the soil may be much improved by the use of crimson clover as a green 
manure. In fact, crimson clover, with its rather rigid, stiawy, almost 
siliceous steins, decomposes much more slowly than the other green manures 
when dug in, aud, consequently, its physico-mechanical action on the soil 
Is much more lasting. Again, there is good reason to believe that straw not 
only leads to a much greater aeration of the soil, but also prolongs it when 
the soil is submerged. 

418 - Cultural Experiments with Phaseolus acutifolius var. latifolius in 
California. See No. 385 of tilth Review 

419 - Manurial Experiments with Lucerne in the United States. — See No 397 of poRAcr crops 
this, Review. 

420 - Potato-Growing Experiments in England. — x. Chittenden, f j., Effect ot 

“ Mace” on yield ol Crops iu the Journal of the Royal Horticultural boeieiy, Vol XX,XV 
pp, 7a 74 -1 a H. Loudon, May 1910 — II. Potato Experiments at Wislcy, 1917. 

Ibid, Vol. XI,I1T, l>t t, pp. 114-129. May, 1918. -III. Wilson, J. and Chittenden, 

P. J., Some Purllier 1 experiments with Potatoes, Ibid., Vol.XIgV, pp 83-88. May, 19x9* 

I. — liFPliCT OP “ MACE ” on UNIX yield. The observations 
made by the author on some experimental plots at Wisley,-England, iu 
the garden of the Royal Horticultural Society, show that the place occupied 
by a plant is an important factor in the yield of potatoes and should be 
taken into consideration when the comparative yields from different plots 
are calculated. 

“ Up to Date ’’ potatoes were planted in 8 pairs of plots, forming 
3 parallel series of 4 pairs, each plot having 3 equidistant fines and contain¬ 
ing 18 equidistant plants. The pairs of plots were so arranged that each 
external fine was 4 or 5 feet away from the external line of the adjacent pair. 
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The two senes of plots were sufficiently separated from one another so that 
the plants at the ends of the internal lines w ere freely exposed to the sun 
on one side, while the plants at the ends of the external lines were freely 
exposed on both sides. 

Taking the total production of the internal lines as ioo, the average 
results for the 3 lines on all the plots were 100 72 : 72. The yield from the 
plants on the ends of all the lines compared with the average yield of the 
other plants of the same line was as 100 82 The average yield from the 
comer plants was as 100'66 compared with that of the other plants at the 
end of the hne, as 100 : 79 compared with the other plants of the outside 
lines, and as 100 57 compared with the plants inside the plots. 

The conclusion is that the best place is at the outside comers, followed 
by the outside hues, then the ends of the inside lines, whilst the worst 
place of all is on the inside lines. 

II — Experiments with potatoes at Wiseey in 1917. - Descrip¬ 
tions are given of large-scale tnals with varieties resistant to wart di¬ 
sease (Chrysophlyctis endobiotica.) , observations on a) the effect of cutting 
seed tubers , b) the effect of covering the cut surface with various subtan- 
ces , c) the comparison between the seed tubers whether green or not, with 
a varying number of sprouts already developed and seed brought straight 
from the store; d) the effect of planting tubers at different distances and 
on different dates. 

The Aberdeen and Great Scot varieties showed a marked resistance to 
wart disease. 

Splitting the tubers gave a small yield per plant but a much greater 
yield for a given weight of seed, so that this practice is suitable if little 
seed is available for planting, or if its price is very high. 

Among the substances used to cover the wound made by splitting the 
seed, so as to avoid loss by evaporation as far as possible, gypsum gave the 
best results. 

The practice consisting in sprouting the tubers before planting gave 
an increase of crop amounting to 2 tons per acre, as an average of all the 
varieties tested. 

Sprouting in the light was better than in the dark. Two eyes should 
be left on each tuber. Tubers weighing from 2 to 3 ounces gave much 
bigger yields than tubers weighing an ounce. 

As regards the distance between the drills, the greatest yield per unit 
of area was obtained with the closest planting. 

The best results were obtained with tubers planted close together at 
the end of April. 

HI. — New experiments ok potatoes. — The authors carried out 
experiments at Wisley, in 1918, on the effect of the distance, between 
the plants and the use of seed of various origins on the yield in tubers. 
The distances used were 18, 24, 30 and 36 inches between the rows and 9, 
12, 15 and 18 inches in the drills. It was found that, with the Arrau Chief 
variety, the best spacing was 24 to 30 inches between the rows and x5 
inches between the plants. 
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In the experiments comparing local seed with seed from Scotland o 
Ireland, it was found that the former gave the best results. Although 
all the factors ol maximum productivity for potatoes are by no meaus known, 
yet it is certain that one of the most important factors is the ongin of 
the seed. 

421 - Cultivation of Sisal in'Mysore, British India (1). — chaxteeion, a , in the My- fibre crops 
sore Economic Journal, Vol 5, No. 4, teproduced m the Tropical Agriculturalist, Journal 
of the Ceylon Agricultural Society, Vol* Iylll, No 6, pp 380-385. Peradeniya, Cey- 
Jou, Dcccmbei, i<)iy 

The author obseives that various species of Agave grow quite luxuriant- 
ly in the State of Mysore. From their leaves are extracted aloes fibres, 
used for making rope and stiing, but the industry is a domestic one sup¬ 
plying local needs only. The extraction of the fibre is difficult, as the lea¬ 
ves contain a corrosive juice and the operation is painful. There are ma¬ 
chines that extract the fibre, but they are costly and require considerable 
power to work them, so that they are out of the reach of most cultivators 
In addition, it is unfortunate that the species of Agave so far introduced 
into Mysore, where they grow so well give a poor yield of fibre of low 
commercial value. 

Attention is directed to the importance of sisal (Agave nsida vai. si- 
salana), which is grown over vast areas in Yucutan, Florida, the late Ger¬ 
man East Africa, etc., and to a certain degree, in various parts of India. 

This species gives a good yield of a fibre much in request for rope making. 

Sisal was introduced into Mysore by Mr. Ricketts, in 1892, since when 
it has been cultivated over a large area at Eal-Baghe, in Bangalore, from 
whence large numbers of young plants have been sent to different parts 
of India. In Mysore, no practical results of importance have resulted from 
the introduction of this fibre, but a small plantation of it was sucess- 
fully cultivated sometime ago. 

In 1914, the author drew attention to the possibilities of Mysore as 
regards sisal, but his advice was disregarded. Since then, he has paid 
more attention to sisal growing, with the result that he is more than ever 
convinced that Mysoie has very great possibilities in this connection. 

Sisal should only be grown on stony or gravelly soil unsuitable for 
any other crop. In addition, rich soils lead to an excessive development 
of the fleshy, succulent parts of the leaves to the detriment of the quality 
of the fibre. The best fibre is obtained from gravelly limestone soils of 
medium quality. Fertilisers are not required, and once the plant has taken 
root, no further attention is needed and the cost of cultivation is negligi¬ 
ble. The extraction of the fibre by hand is difficult, but it is easy if special 
machines are used, 

The author, in dealing with the conditions under which sisal grows, 
states that the chief reasons why the cultivation of this plant has not de- 
veloped in Mysore are as follows: 

(1) Compote Ui« work o£. Messrs. Chevalier and Vi-rnt.t, on A «avc Cantata in Iudo- 
CMna, in K., February, 19 jo, No. 20 v (kd) 
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1) Six 3 T ears are required between planting and harvest. 

2) The extraction of the fibre by hand is impossible from the com¬ 
mercial point of view. 

3) Mechanical extraction implies woiking on a large scale and, con¬ 
sequently, necessitates a large capital in machinery and plant. 

4) There is no local market for the fibre, and any export order would 
require large amounts of tins material 

But similar objections hampered the development of tea and coffee 
growing, and the establishment of the tea industry in India was largely due 
to Government efforts. The tea and coffee industry were, and still are 
controlled by European colonists, although, there is a marked tendency 
towards the development of the native plantations in Assam as regards 
tea, and South India as regards coffee It is to be hoped that sisal growing 
will, as far* as is possible, be developed by the native cultivators, while 
ensuring them a fair share of the resulting profit. 

The Mysore Durbar derives a large revenue from mineral resources and 
the sale of electric power used in the gold-mining regions But, sooner or 
later, this source of revenue will vanish wnth the exhaustion of the gold 
mines, and it would be wise immediately to create new sources of revenue 
Electric power would be available for new industries, such as that of 
sisal, that might be established m the country. 

The Government and the public authorities of Mysore should pay at¬ 
tention to these suggestions and start sisal growing in the State on their 
own initiative, by such procedures as concessions of land for a seven-year 
period, facilities for payment, provision of plants, establishment of nurse¬ 
ries, etc. In conclusion, the author studies the question from the eco¬ 
nomic point of view. 

422 - Bombax buonopozenze var. Vuilletii a Variety of Kapok New to 
Science. — Pellegrin, m the Bulletin du, Mushm national d’Hisfoire naturelle, No. 5, 
p. 379 Paris 1919. 

The author announces a new variety of kapok from the Sudan, the fruit, 
of an hour-glass shape, having been sent him in July, 1914, by M. VuiLLET 
Director of Agriculture of Upper Senegal-Niger. Of the two parts of the 
capsule, the lower one is spherical and the upper one tapering at the base, 
which fits in the calycinal cupule; if the strangulation is too great, the ter¬ 
minal part of the fruit sometimes aborts, but it usually develops to the same 
extent as the lower part, and produces normal seeds. The author has gi¬ 
ven this variety the name of Bombax hwnopozense P. Beauv. var. 

423 - Studies on the Oil Palm Kernels and Palm Oil in West Africa (1). — x. Koxjard, 

Etude stir Texploitation industnelle du palmier k tale, In the Bulletin des Matures 
Grasses deVInstitut Colonial de Marseille, 1919, No 5, pp. 173-203. Pans, 1919. — II. 
Bauxaud, E. and Stteltzes, A., Les amandes et I’taie de palme, preparation, com¬ 
merce, industae The Enquiry of the English Oil Seeds Committee, published by the 
InsUtut Colonial de Marseille , XXIV -{- pp 346 4 ~ Pigs Marseilles, 1920. 

I. — A) On the possible otttput oe paem on, and kernEes brom 
Dahomey. — Economic importance of the oil palm. — The oil palm 

(t) See R. t Juty-September, No 888 (Ed.) 
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{Elaeis gumeensis) is one of the chief sources of wealth in Dahomey, in fact, 
the customs statistics of the colony show that palm oil and kernels cons¬ 
titute about mne-tentlis of the total exports, the value, in 1912, amounting 
to 19 759 739 fiancs out of a total of 2x318505 frs., and, in 1918, 
25 879 717 frs out of a total of 28 723 143 frs. 

No matter what future impoitaiice may be assumed by the exploitation of “ kaute 
tlie cultivation of kola, cacao and cotton, the improvement m the utilisation of the oil palm 
will leave it supiome m the economic value of the colony 

Distribution of the oil pctlm . — The oil palm grows wild throughout 
Dower Dahomey, probably having escaped from the ancient forest, though, 
in many cases it has probably been planted by human agencies 

Dense stands occur m the zone between the shore and the seventh degree of north lati¬ 
tude A fairly clear denim cation is found m the marshy part of the bam^, which separates 
the area of the really wild palms from that appaiently planted by man To the north 
of the beventh degice, the stands become moic open and less extensive, save m certain regions 
in the circles of Abomcy, Zagnanado and Ilollidje After 7 3 0 , theie aie only occasion 
clumps in damp spots and the palms are weakly, with elongated stipes and scanty foliage, 
while fmet ideation is very scanty and irregular ; m this area, it will be replaced by karxle 
which is better adapted to the continental climate 

The presence of dense stands in l/>wer Dahomey corresponds fairly accuiatcly with the 
geological riwtulmlinti of the different soils The most suitable soils are those derived from 
the river bxrs and damp alluvia, on account of their power to retain moisture 

The most important oil-palm zone, therefore, includes most of the land 
between the sea and a parallel line passing above Zagnanado. 

Importance of Lite stands. — The dense stands are not far from the coast 
and they have the advantage of having the railways, rivers, lakes and la¬ 
goons at hand for communicating with the large buying centres or ports. 
These are the only stands of commercial and industrial interest, the small 
stands in the north being of no importance. These stands can be divided 
into two groups . 

x) Dower Dahomey, an area 120 km long and 60 km. wide, say 
7 200 sq km., from which 2 500 sq. km. of marshes, lakes, lagoons, sa¬ 
vannah, brush, etc. should be deducted. This region represents an area 
t of 4700 sq. km. of stands of aveiage or high density. 

2) The dense stands in the circles of Abomey, Zagnanado, and Holli- 
Ketou, representing some x 600 sq. km. 

In round figures, tlie total area of the palm groves of industrial im¬ 
portance amounts to some 6 000 sq. km. 

Density per hectare. — Excluding old and unproductive trees, it may be 
said that, if the average total density of Dahomey is xoo trees per hectare, 
the industrial density, including those Elaeis that produce normally, is 
not more than 50 trees per acre This represents a safe minimum which 
is accepted so as to remain within the limits of an accurate evaluation. 

Total industrial population of trees . — The total number of palms, 
whose crop could be gathered when the wild groves are generally 
organised, taking into account the above considerations and reckoning 
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on a practical density of 5 000 per sq. km., amounts to 6 000 X 6 000, 
or 30 million trees. 

Average yield of an oil palm. — In a normal grove that is looked after 
to a cert ain extent, it can be said that each palm yields about 70 kg, of 
clusters a year. With the De-Yaya variety, which is practically the sole va¬ 
riety in the groves, the fruits constitute 53 % of the cluster, but, in cer¬ 
tain fleshy forms yield as much as 66 %. Allowing for fruits that are mal¬ 
formed owing to compression in the centre of the cluster, there is an ave¬ 
rage proportion of 50 % of fruit in comparison with a total weight of fresh 
clusters. Therefore, an Elaeis gives an annual yield of 35 kg. of uhlisable 
fruits. 

Composition of the fruit. — According to Savapiaxt, the composition 
of the fresh fruit is as follows: 


Variety 

Pericarp 

Shell 

1 Kernel 

D£ ... 

42-5 % 

45.0 % 

125% 

K5ss£d£ . . . 

49 1 

52.6 

183 

Degbakoun . 

665 

17 3 

16.3 

Votchi . 

79 5 

79 

12 6 

Fade 

35-9 

44*3 

19-8 


The palm-oil content of the pericarp, compared with the fresh fruit, 
is given below: 


De . . 
KiSSlM6 
Degbakoun 
Votchi . 


Variety 


First analysis 

2nd. analysis 

24.9 % 

21.3 % 

291 

26.5 

27.5 

3*-7 

471 

43*7 


Theoretical yield from 100 kg of fruit. — The theoretical yield from 100 < 
kg. of the different varieties of Elaeis in Dahomey should be: 


Variety 

Kg of oil 

1 ~ ~ * 

Kg. of kernels 

D€.. . 

21.2 to 249 

12.5 

Kissede... 

26,5 to 29.5 

18,3 

Degbakoun . .. 

37-7 to 27 5 

16.3 

Votchi... 

43.7 to 47,1 

I2'0 


Is should be remembered that the stand is practically entirely composed of the De Yaya 
^he Degbakoun, KissCdC, Votchi and Fade varieties ate very rare and scattered, 
while their total number is certainly less than one-tenth of the total Elaeis population. 
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However, the natives, picfei to u=e the Iiuits of the \ otchi and Degbafcoun varieties for 
the preparation ot the oil they use as food. 

The industrial oil, then is, piactically entirely furnished by the De- 
Yaya variety, which gives an average yield of 22 kg of oil per quintal 
of fresh fruit. 

The same does not hold good for the kernels of the different varieties, 
since only the pericarp of the Votchi and Degbakoun varieties is reserved 
for the production of edible oil, but it may be reckoned, taking into account 
the constitution of the palm groves, that each quintal of fresh fruit yields 
22 kg. of kernels. 

Products obtained usmij native methods. — The native method con¬ 
sists in pressing the fruit in the presence of water with the hands or feet. 
The average yield of oil from the fresh fruit is 10 %, whereas the theo¬ 
retical oil-content of the pericarp of De-Yaya is 22 % of the fresh fruit 
(see above). 

Theoretical yield of Dahomey in palm kernels. — As it has been cal¬ 
culated that there are 30 million palms that could be exploited in the fu¬ 
ture, and as each yields 35 kg. of utilisable fruit each year, and allowing 
for variations, parasitic attack, etc., an industrial yield of only 22 kg. per 
tree can be counted on, or an annual production of 600 million kg. of palm 
kernels 

As it has been assumed that 100 kg. of fresh fruit yields 22 kg. of oil 
and 13 kg. of kernels, the total theretical capacity of Dahomey would be 
132 000 metric tons of oils and 78 000 m. tons of kernels. But as the ker¬ 
nels are less susceptible to factors that decrease the yield of pulp, the pro¬ 
duction of kernels may be said to be over 78 000 m. tons or, according to 
the author, 100 000 tons'. 

Possible theoretical exports. — The quantities of 132 000 m. tons of 
palm oil and 100 000 m. tons of kernels would not be available in their 
entirety for exports. Assuming that sufficient factories were established 
to extract all the fruit and that, in consequence, the oil is extracted with 
the minimum loss there would still be a wastage of some 3 %, representing 
the fat that would inevitable remain in the cakes, or some 18 000 tons. 
The local consumption for food, lighting and soap making absorbs about 
15 000 tons a year. A deduction of 18 000 -+- 15 000 m. tons = 33 000 
tons should theiefore be made. As the kernels are not much utilised lo¬ 
cally for the preparation of palm oil, the deduction to be made in this 
respect is insignificant. 

Theoretically, therefore, the total quantity available for export 
would be 100 000 m. tons of oil and 100 000 tons of kernels. 

Actual exportation . — On an average, the annual export is 12 000 m. 
tons of palm oil and 30 000 m. tons of palm kernels. The native con 
sumption is about 15 000 m. tons of palm oil, so that the annual production 
is some 27 000 m. tons of palm oil. 

The native by no means gathers the harvest from all the palms in a 
state of production, and he is usually content with exploiting the most 
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easily accessible groves and the most productive trees, as long as he makes 
his usual profit. 

* 

* * 

It will be seen that the utilisation of the stands of Dahomey is very 
small compared with the total theoretical capacity, the reason for this 
being: i) the faulty harvesting oi the groves, 2) the considerable losses of 
oil due to the exclusive use of the native method of extraction 

This state of affairs can be improved by cultivating the palm groves m 
a rational manner and by founding extraction works, gradually approaching 
the theoretical capacity as soon as the agricultural population becomes 
s uff iciently dense so as to be obliged to make use of all the available re¬ 
sources This will take a long time and will call for slow progress For 
the moment, there is no possible chance of the exports even overtaking or 
surpassing one half of the values ascertained previously. 

The author discusses the methods of improving the cultivation of 
the palm and the organisation of 1 he oil works 

* 

4 = * 

Cultivation of the oil palm , 1 ts disadvantages — There as two cases, 

1) In the neighbourhood of Porto Novo, in the regions of Abomey 
and Zagnanado and in the immediate vicinity of most of the important 
centres, the palm groves are entirely cleared and the cultivation of food 
plants in the groves has led to the total disappearance of the high brush and 
is progressively destroying the low brush 

As tlie palms are freed, they benefit from the maximum of sunlight and the cultivation 
off the soil around the stools They are visited each year, the dry leaves are cut of and the 
clusters are disengaged during their growth, so that the palms can give a maximum yield 
as they are little affected by the exhaustion of the soil due to crops that only grow m the 
top layer 

However, there is a serious defect m certain stands, as the gloves contain many aged 
palms whose production keeps on decreasing until the tree dies The young plants which 
usually spring up naturally, are often too few in number to k iep the density constant, and, 
in addition, they often grow in such a way that gaps are produced when the old plants die 

But, it may be said that palm growing iu these regions is nearly 
perfect; aU that is required is to maintain the stand and pay attention to 
manuring the soil in order to get the maximum yield from both food crops 
and palms 

2) In other cases, the oil palm is mixed with brush of varying thick¬ 
ness and height according to the speed with which the crops follow in the 
rotation. It then receives no special attention. At present, about half 
of all the palm groves receives either no cultural attention or is cultivated 
in a very rudimentary way. 

Improvements in cultivation, increased stands. — The stan ds should 
be extended by increasing the density of open groups and by planting new 
groves on soil cleared for cultivation. More labour is necessary and factor- 
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ies should be piovideel that would liberate mote labour The cultivation 
itself should be improved and <»ieater attention paid to it 

Rapid (rap rota turn The crop rotation is too blow, plots cultivated 

for 2 or j consecutive years on a forest clearing being abandoned to the 
brush for as much as 10 or 15 years With a more rapid rotation, the na¬ 
tive would plant his annual crops on the palm lands and would gradually 
exterminate the biusli (as at Porto Novo and Abomey) One ol the best 
methods is to encourage the spread ot cacao and coffee growing m suffi¬ 
ciently open palm groves (*1), 

Selection and multiplication oj the best varieties - Nothing has yet 
been done in this connection. Certain forms of the De-Yaya variety 
should be studied and the Agricultural Department should install nurseries 

Ha/i e^i ot the oil palm To do this, the native ha^ to climb the palm 
on sevetal occasions 

It is a long, difficult and often dangerous operation that may have to be repeated for 
plants with many fruits, if the clusters ate gathered when just ripe The older and, con¬ 
sequently, the taller the palm, the greater the labour of gathering the crop, although the produc¬ 
tion is smaller than that of trees of medium age and a shorter stipe. 

The number of climbers has a tendency to decrease and it is probable that the extension 
of the groves will be hmcleied or even anested by the lack of men to gather the harvest if 
the present method is continued, 

Elaeis gives its maximum yield at 15 to 35 years, i e., during a pe¬ 
riod when its stipe is relatively sliort and when the crop can be gathered 
with the aid of a ladder. Alter that age, the yield slowly decreases and be¬ 
comes very small with very high trees The constitution of the grove, 
then, should be radically changed. The young trees should be harvested 
with the aid of a ladder - an easy piooess The climbers would only har¬ 
vest those high palms that are .still very productive The very high and 
old palm tiees should be destioyed as soon as the ascent becomes too 
difficult 

Groves organised in this way would contain two-thirds of Elaeis of 
the first category and one-tlurd of the second, and the cultivator should 
try to keep this pioportion constant. 

This method, while rendering liarvesting mou easy, more rnpid, and less troublesome — 
a man with a light ladder am visit many more trees than a climber in the same time — would 
above all result in regularising the crop and would allow the bunches to be gathered when 
fully npe. The accomplishment of this is obviously far off. but it can really only be applied 
wholly, to new plantations, and progressively to certain natural groves when these have been 
entirely cleared of brush and judiciously completed 

B) INLUSTKIALISATION OF TI 1 T 0 CROP. 

The most urgent and successful remedy is to industrialise the crop, 
which would be shown by a rapid growth in the increase of the present 
production. 

(1} This touches on the interesting question of intercalary crops in other types of plan¬ 
tation, particularly rubber (see J?., Feb. 1919, No 2051 VI) and the coconut palm (i?. 
Febr. 1919, No, 201. II). ($<&) 
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A first attempt at the installation ot a factory lias been made at Cotonou, m Dahomey 
It failed, although use was made of a new process in which the whole fruit or pulp is pressed 
m the dry state, and which, with suitable presses and proper management, should give the 
be«t yield as it is much superior to the wet extraction process winch requires more plant 
longer and more frequent extractions and leads to increased loss 

The serious defect of the Cotonou factory was its distance from the producing centres, 
which made supplies uncertain and difficult to obtain on account of its remoteness and the 
difficulties of buying from a population that was not prepared The expenence obtained 
will be valuable in view of othei attempts, although the “ Fournier ” type of press used was 
not satisfactory as regards the method of closing All that is required is to benefit from the 
lesson of this first attempt, which did not survive its director, unfortunately, as he had 
shown that the process used was of inteiest and that its future was purely a question of ma¬ 
chinery , its adoption in most of the factories m the adjacent colonies is the best proof if its 
value and it will probably be used in all the works established m the future, 

The type of factory required — At present, it is not easy to advocate 
the adoption of any particular type of factory, using observations made on 
the actual plants, as they are for the most part, of an experimental nature* 
However, some idea maybe obtained by comparing data furnished by dif¬ 
ferent factories, provided that various factors not of an industrial nature, 
such as the density of the groves, the kind of ownership of the groves, 
abundance of labour, facilities of water supply, the commercial customs of 
the native population, be taken into account. 

As the author paid an official visit to various factories on the Ivory 
Coast and in Togoland, he was able to collect a series of technical and 
commercial documents to serve as a basis for the determination of the type 
of factory to adopt. The oil works at Abidjan, Ana, and Imperia (Ivory 
Coast) and Batonou and Agu (Togo) are discussed. 

Machinery — As regards the machinery, the method and plant that 
should be adopted are given below : 

1) Sterilisation and cooking of the fruit in double-bottomed, steamheated autoclaves, 
the true steriliser only being used when supplies are abundant. 

2) Pressing the fruit m an hydraulic press, using a machine like that at Batonou which, 
for a factory treating 8 to 12 tons, had 4 presses and 3 boilers, the latter having an area 4 
times that of the press cylinder. 

3) Collection of the oil; the first quality oil is purified by a heat treatment at 90-100° C.> 
and by passing through a filter press 

4) Cooling in a tank and preparation for transport. 

5 ) Depulping the pressed fruit (the “ Fournier ” depulper; the “ Trevor ” depericarper, 
etc., axe good but have serious defects ; there are also other types and suitable modifications 
will probably be made); the pulp is taken to the boilers and presses, and gives an oil of 
second quality and higher acidity, which is purified by heat, filtered, cooled and put in barrels 
without being mixed with the oil of prime quality. 

6) The nuts pass from the depulper and can be sent at once to dry, either in the sun 
or in a hot-air drier, before passing to the crusher and the bath for separa ting the kernel®. 

Cost price , daily income and expenditure of a plant treating on an woe* 
rage xo tom of fruits a day. — At pre-war prices, a plant like that described 
wotad cost, according to the author, 160 ooo fr., or 16 ooo fr. per ton (ac¬ 
cording to M. Trevor, this price would be 200 ooo fr., or 30 ooo fr. per ton). 
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The price of the ton pet day decreases rapidly with increasing size of the 
works and it is not more than about 8600 fr. foi an oil factory treating 
300 m. tons of fruit a day. In spite of this large difference, the large ca¬ 
pacity plant is not economically possible at present m Dahomey, as it 
could not get sufficient supplies, it may be possible m the future, but 
now it is out ot the question. 

For a plant treating to tons a day, the working expenses for the whole 
year, calculated 011 a basis of 240 woikiug days, amount to 485 20 fr. per 
working day, with depreciation calculated at 20 % The da : ly receipts 
of such a factory, assuming that the fruit yields 18 and the kernels 13 % 
of oil, would be 675 ir. The daily profit, then, would be 190 fr , or 45 600 
fr. in a year of 2-jo days 

The oils would not depend 011 local commerce, but the manufacturer 
would be his own exporter and thus add to his local profit the commer¬ 
cial profit obtained by selling Ins produce on the European market, which 
would realise a much higher profit than that shown above. 

Conclusions — The previous considerations all lead to the conclu¬ 
sion that the small-capacity oil factory can exist and make, in spite of 
risks that could not be foreseen in this study, a good profit for the owner. 
This is not so with large works, as the moment for them has not yet been 
reached. 

The factory will not be able to work noimally during the first year, 
as there will be the inevitable tentatives until everything works smoothly. 
It will suffer from inegular supplies of fruit, for the native, suspicious by 
nature, will hesitate before he decides to bring liis products in as they are 
gathered, at least a year is necessary to educate him and every effort 
should be made to obtain the custom of the most powerful chiefs. But 
it is rare that an industry in its early stages does not have to overcome the 
difficulty of obtaining supplies of raw materials and the oil works esta¬ 
blished in a new country cannot escape this law 

The author 1 egrets the lack of initiative shown by the big commercial 
installations in Dahomey, which confine themselves to trading. They 
ought to install oil factories as well as plantations, of coconuts, coffee, 
cacao, tapioca works, etc. 

Now is the time for those who live mainly on the exportation of palm 
products to repair this error and increase their commercial capacity by 
establishing oil works which would double their profits. They have no 
need to feat competition from large companies that run greater risks for the 
sake of quick returns and which might establish themselves in the fertile 
soil of Dahomey, as there is room for everyone. 

II. — The world war has led to the creation or considerable de¬ 
velopment of various industries, some of which will become permanent. 
Amongst these, the oil and fat industry in England, which was little de¬ 
veloped before 1914, has greatly advanced. 

When the importance of the question became evident, L e., in the 
middle of 19x5, the British Government appointed a committee composed 
of large African traders and important colonial officials to examine the 

im 
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present situation and the future of the West Afiican trade in edible and 
oil-producing nuts and seeds, and to report what measures should be taken 
to develop in Great Britain the industries that utilise these products 

The Report, which was presented to Parliament m June, 191b (i) lias 
been translated by the Colonial Institute at Marseilles and the transla¬ 
tors (2) have examined the evidence and grouped the conclusions in a logical 
order, while ehminating any repetition An introduction is given show¬ 
ing the chief conclusions reached m the report and the way the future 
of the production, trade and industry of the products of the oil palm should 
be considered 

In the second part of their work, the authors have collected all the 
information available regarding machines invented for depulping fruit, 
extracting palm oil and breaking the kernels An appendix gives all the 
available information as to experiments earned on 111 the Trench colo¬ 
nies or in the former German colonies on the mechanical treatment of 
the fruit of the oil palm In conclusion, statistics are appended showing the 
world's production and consumption of fats. 

On account of the length of the work (400 pages) and the amount of 
detail it contains, it is only possible here to give an analytical summary of 
the contents 

Introduction (pp. IX-XXIV). — The pre-war palm-kernel mdustiy m England and 
Germany 

II — The present state of the fat industry in England and Germany 

III — Measures for improving and developing the exploitation of the oil palm (This 
question is treated in detail in the first part of this abstract) 

Part I (pp 1-255). — Critical Summary of the Report of the British Committee on Oil\ 
producing Seeds and Nuts, 

Chapter I — Situation of the fat industry in England 

Chap II — Trade in palm kernels 

Chap III — Commercial advantages possesssed by the Germans 

Chap IV — Maritime transport of palm kernels and oils* 

Chap V. — Advantages and disadvantages of different ports 

Chap VI — Establishment of a tax to assist the English paini-kcmcl industry. 

Part II (many figures), — Machinery for preparing palm herneh and oil* 

Hand machines for preparing palm oil, the Givira, Phillips and improved Philips ma¬ 
chines. 

Power machinery for preparing palm oil: —■ Hawkins machine (for removing the fruit 
from the bunch) — Borumier plant, Agupfianzung plant, Hawkms piocess (for pressing the 
whole fruit without breaking the nut) — Buchanan and Tyrell depulpers, the C H. Dyer 
and G. Innes-Ward processes, Graig plant, Oher plant, Trevor depulper, process of the Maka 
plantation in the Cameroons (for removing the pulp from the nuts before pressing). 

Shelling the palm nuts: — centrifugal shelters, other shell ers, separation of the kernel 
and the broken shells. 

Appendices* — I Industrial and native methods for preparing palm oil on the Ivory 
Coast and in Gabon, by M. A. Boris (Agricultural Inspector of the General Government 
Breach West Africa). 

(1) Report of the Comtmttee on Edible and Oil-producing Nuts and Seeds June, 1916 [Cmd 
47 ] London, H. M Stationery Office 

(2) Bulletin des MaUires Grasses, No, x, 1919 (Ed,) 
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ir The mechanical treatment of oil-palm fruits m Togolaud and the Camcroons 

x) Extinct fiom the Repot! oi the Rits Commission of the German Committee for 
Colonial Economics. 

2) Report of tlu German Hi Rxokknju v 

$) Rcpoit oJ M V) \NNm (Ollicei in the At my ol Occupation in the Cameroon) on the 
Haka factory. 

II Pahmkeiuel cake, note by M A SiuxTirs 
IV, Woikl statistics lot hits 

Movement of f.ii> —Impoits of fats mto h'taucc (spt eial trade) — Exports of animal 
and vegetable kits tiom the h'leuch Colonies 111 1913 — ExpoiLs of oil and oilseeds iiom Bri¬ 
tish West Africa m 19* i — Avciagc value of palm kernels — Value of palm oil per ton 
— Evpoils of palm kernels 111 191 } — Exports oi palm oil m 1913 — Expoits of palm 
kernels and palm oils ■— Expoits and imports of groundnuts m 19x3 — Exports, m 1913^ 
of rape, copra, cotton, linseed, olive oil, castor oil, sesame. 

The following figures relating to palm oil and palm kernels are taken 
from the large mass of world statistics — 


Exportation (m tons) of 


Countue* 

1896 

Palm kernels. 

1913 

1917 

1896 

Palm oils 

1913 

1917 

Gold Coast . 

13^12 

y 754 

4 7t>S 

9 568 

3 500 

8x6 

Sierra Econo . . , 

21 400 

49 201 

58 020 

1 305 

2 500 

2 280 

Nigeria . 

85 55 * 

174 718 

185 998 

49 995 

83 090 

74 619 

Gambia . * 

150 

545 

552 

— 

— 

— 

Guinea, . . 

2059 

5 * 7 « 

7 070 

200 

164 

265 

Ivory Coast . 

1 247 

6 950 

— 

4 812 

6 014 

— 

Dahomey . 

25 *51 

26 370 

17 0 X 5 

5 524 

7 971 

11 865 

Senegal , . 

373 

1 760 

3 043 

— 

- ; 

— 

Gabon. 

37 « 

575 

— 

165 

Il8 

—- 

Togoland . . 

— 

xo 000 

8 326 

— 

5 OOO 

I 5 °i 

Cameroon 

— 

19 556 

— 

— 

4 Ol 2 : 

— 

Belgian Congo , . 

— 

7 205 

35 

— 

1974 

5 394 - 

Angola, . . , , 

~~ 

3 7O0 

— 

-— 

920 

—. 

Portuguese Guinea . 


(> 02 T 

1 
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424 - Exploitation of the Oil Palm, on the Ivory Coast and in Indo-China (i). — Bui. 

leltn antic vie de V Tmhtut ScieiMfiqtte tic Saigon, Year X, No. is,p 381. Saigou, December- 

X919. 

M. Trissonnikk, Hoad of the Agricultural Service of tlxe Ivory Coast, 
published, in the Annalcs de Vlnstilnt Colonial dc Bordeaux in March, £919, 
a study on Elans guineemh and as this was of interest regarding the cul¬ 
tivation of this palm in Indo-China, M. Ver.net has summarised the chief 
points of importance for the latter colony. 

The oil palm is very sensitive to cultivation ; M Haixet, obtained 
8.3 kg. of fruits per tree (6 years old). Owing to this, a capital of 8 mil¬ 
lion francs has been devoted to the exploitation of this plant, which is a 
cfop new to Sumatra. 

(x) See R, Bcb 19x9, No 300. 
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The exports from Guinea, the Ivory Coast and Dahomey have ranged 
from 20 640 t. in 1910 to 18 399 tons in 1917 for palm oil and from 44 785 
44 785 t. m 1910 to 30 216 tons in 1917 for palm kernels (1). 

In a natural grove, there are palms xn all stages of development. Old 
Elaeis hardly produces at all, and when they are about 40 ft. high, the har¬ 
vest is lengthy and difficult If a climber can gather 15-20 bunches a day 
on light trees, he can easily gather 8 or 10 times more when the height does 
not exceed 40 leet. 

The first aim in the management of old palm groves should be to eli¬ 
minate the old trees and to replace them gradually by young trees just 
becoming or about to become productive 

The author is of the opinion that these considerations can be applied 
directly to the Indo-Chinese palm groves It would be easy to arrange to 
replace the Elaeis regularly in the plantation as they become too old by 
establishing graded senes under cultivation, which would in addition 
ensure the regularity of the production 

It would be useful to determine the economic limit of the productiv¬ 
ity of Elaeis in Indo-China and the author points out that, at Suoi-giao, 
trees nearly 20 years old and on which the bunches are at a height of about 
30 ft, have a decreasing yield, while it is difficult to gather their fruit. 
But the palms in question are m the middle of a Hevea plantation and, 
possibly, under other conditions they would have kept up their yield for a 
longer time. 

The author suggests that a method that would give good results as 
regards this subject as well as selection, would be to start the first replace¬ 
ment stand between the lines at an age of 8 to 10 years, using plants 
obtained from parents giving the best yields. 

In order to avoid cross-fertilisation, it would be possible, as indicated 
by M. Teissonnier, to prepare seed-bearers at the right moment and fer¬ 
tilise them artificially. It is recommended that the plants obtained 
from different producers should be planted separately so as to begin pure 
line selection as soon as possible. 

425 - Contribution, to the Study of the “ Guayaean ” Caesalpina melano- 

carpa. — Perez B,, fa the Vnwersidad de Tucumdn, Informes del Departamento de 

Inveshgacioms industriales, No. 6, pp. 17-24 4-a Figs. Buenos Ayres, 19x8. 

Histological study of the stem and leaves ; tannin content of the fruit > 
preparation of ink ; utilisation of the fruits for dyeing and tanning. 

Out of 80.49 parts of the total residue left on evaporating the aqueous 
extract of the powdered fruit of Cacsalpinia melanocarpa, 73.83 are solu¬ 
ble and 6.66 insoluble ; the soluble residue consists of 27.83 parts of tannin 
and 46 parts of non-tannin. 

Ink can be made according to the following formula: — powdered 
guayaean fruits 12.5 gm- -[-distilled water 200 gm. 4- gum arabic 6.25 
gm. -f- iron sulphate 6.25 gm + officinal solution of iron perchloride 5 gm_ 

(1) See No. 423 of this Review. {Ed) 
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By using lactic acid ah a mordant, the powdered guayacan fruits plus 
one-twelfth their weight of iron sulphate dye wool grey. 

The powder of this fruit can appaiently be used in tan ning 

426 - Effect of Removing the Pulp of Camphor Seeds on their Germination and on 
the Development of the Plant. — Russia*, (1. A , in the Journal 0/ AznculiuralRe- 
search, Vol. XVIT, No. 5, pp. 223*218 ~b 5 Figs, -j- 2 PI Washington, D. C. 

A cotilnbul ton from tlie Bureau of Plant Industry of the U S. Depart¬ 
ment of Agriculture to the experimental study of the cause of the low ger¬ 
minating power of camphor seeds. The results of the germination tests, 
given in a series of tables and diagrams aie discussed by the author. 

It was found that by removing the pulp, of the seeds, they germi¬ 
nated 2 weeks earlier on an average, the percentage of germination being 
more than 5 times that of untreated seeds The plants produced by seeds 
whose pulp had been lemoved give, when transplanted, taller, larger and 
more vigorous trees than seeds whose pulp had not been removed The 
author states that in practice the removal of the pulp increased the germi¬ 
nating power some 200 times, which, together with the more vigorous 
growth of the seedling, largely compensates for the cost of the operation. 

427 - Analyses Of Annam Teas (1), — Bussy P., in the Bulletin agncole de VlnsttM Scten- 
tifique de Saigon, Year X, No. 10, pp. 308-309. Saigon, October, 1919. 

The sample analysed came lrom a provision of 337 600 kg. supplied 
to the " Service de Ravitaillement ” by M. Guenin, a trader at Tourane 
(Annam). 

The method used for estimating the cafiein (thein) is described in the 
Formulary of Dr. Bisskmoret, p. 280 (publishedby Boulange-Dosse andCo,, 
4-6, rue Aubriot, Paris) 


RUBBER 

cum: 

AND RESIN 
PLANTS 


STIMULANT, 
AROMATIC, 
NARCOTIC AND 
MEDICINAL 
PLANTS 


Substances estimated | 

Extra 

tea 

vSupenor 

tea 

Superfine 

tea 

Fme 

tea 

Recovery 

Dust 

Water. 

8.21 % 

M5 % 

8 33 % 

8.13 % 

, 

l <) 03 % 

4-45 % 

Acqueoufc extrad . . 


U).92 

iy.00 

I 0 .(X> 

14.24 

X7.9 0 

Ash.. , 

Caffein % ot tea 

7 5» 

7*37 

0.85 

('43 

7.00 

7.84 

dried at rou° . . 

3 o<) 

3 75 

3-45 

3-55 

2 72 

3-56 


42$ - On Tagetes anisata n. sp. a Source of Essential Oil. — zelajda, f., in the 
Umvemdctd de Tucumdn, Informed del Departamento de Investigaciones indusinales, No. 8, 
pp 5 + 7 Figs. Buenos Ayres, 1918. 

Botanical description and histological study of the Composite Tage- 
tes anisata Lillo n. sp. (very close to, but distinguished by several cha- 


(1) For Indo-Chinese tea, see R. Nov. 1918, No. 1243 ; & Apr. igi 9 > Efo. 4O7 and R, 
Iteeh 1919, No. 601. (£<*.) 
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raclers from T pseMonucrantha I^illo and T. micnmtha Cav), very com¬ 
mon m the Argentine in damp pastures in the zone between an altitude 
of 3250 and 9000 ft By distilling the green plants in a cuircnt of steam, 
0 7-0.8 % of a green oil was obtained, which was similar to, but not iden¬ 
tical with that of common aniseed and which had the following characte¬ 
ristics : 

Density at 15° C 0 9862 

Boiling point C . 214-218° 

Solidifying point —6° 

Polarimetnc deviation — i°,io’ 

Refractive index * 1 5432 

Solubility in alcohol at 90° 1 5 

Saponification index . 31 

429 - Tobacco Growing in Algeria. — Mancheron, P m the Revue Aqncole de VAfnque 

duNord, Year XVIII, No 30, pp 136-140 + 3 figs Algiers, February, 27, 1920. 

Tobacco is of considerable importance among the crops of the French 
colonies m North Africa. It is the crop that has so far benefited most from 
rich soils of all the valleys near to the coast that have not yet been planted 
with vines. It may thus be justly considered as the chief industrial plant 
of the country Before the war, Algeria produced 60 000 quintals of dried 
tobacco leaves, valued at about 4 million francs. 

Tobacco growing is very expensive, but it yields greater profits than 
cereals and so its cultivation is continued. But, in certain places, there 
seems to be a change of opinion and the possibility is being contemplated 
of replacing tobacco by the sugar-beet (1) 

Tobacco soils suit the sugar-beet perfectly, as both plants have the 
same requirements But while tobacco removes all the food material it 
has extracted from the soil, the sugar-beet restores the greater part of the 
inorganic salts it contains, which is very important, considering the cost of 
fertilisers. 

The author thinks that tobacco growing should not be completely 
abandoned in Algeria but, when there are sugar factories in the country, 
it will pay to reduce tobacco growing as far as possible, confining it to com¬ 
pact clay soils with damp subsoils, such as tho.se in the Seybouse valley, 
near Bone 

430 - Production of Vines Grafted on American Plants in North Africa. — Vinet, 

in the Revue agncole de VAfnque du Nord, Year XVIII, No 24, pp 35-38. Algiers, 

January 9, 1920. 

The author (Professor of Viticulture at the Agricultural School at 
Maison-Carree, Algiers) gives advice on the choice of stock suitable for vine 
growers in North Africa who have to replace their ungrafted vines by vines 
grafted on American plants. 

The following are best suited for the type of soil described : — 

1) Alluvial soils, rich, open, fertile, with little lime, retaining mois¬ 
ture in summer: — Piparia Gloire de Montpellier, 3309, 3306. 


Alcohol in C lc Hj8 0 . . 0.852 % 

Ethers in C l6 H 17 COCH 3 1 082 % 
Acetyl index . - 23 4 

Total alcohols in C 16 H 18 O 4 311 % 
Free alcohols m H 18 O . 3 229 % 
Iodine index X58 5 


{1) See R , Feb. 1920, No 208 (Ed) 
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2) Alluvial soils, rich, with medium lime (up to 50 %), compact and 
dry but not excessively so : — 420 A, 161-49 

3) Compact, very dry soils . — 93,5, 18 808 and 18 8x5. 

4) Compact, damp soils : — 93-5, 216 3 (under trial) 

5) Soils containing over 50 % of calcium carbonate — 41 B and 
Berlandien. 

431 - The Role of the Callus In Grafted Plants. — See No 403 of this Review 

432 - Forestry in Libia. — I Fossa P , Primo espw imeuto <le!l’A iwimmatrazionc italiana 
m Tnpolllama per consolidate e runboschire dune e terrcm mlcrdumdici, Mmistero 
delle Colonic, Ufjicio Economica , Bolletlmo di Informaziom, Year IV, Nos 7, 8, and 9, 
pp, 287-W -f 1 Fig 4 -1 Map Home, 1916 — 1 II Sccondo rapporto del R Uffi.cn> 
Agrano di Tupoli <bugli esperimenti di consolidamento c rimboschnnento di dune mobili, 
Ibid , Nos. 10, 11 and 12, pp* 497 - 5-21 4-19 Figs, 1917 — III. Terzo rapporto sugli espe- 
rnnenti <b consolidamento e rmiboscliimento di duno mobili {Relazione del R Ufficio 
Agrano di Tripoli), Ibid , Year VI, N. 1, pp 36-45 4 - 4 Figs 1919 — IV Quarto rap¬ 
porto but nsultati degh esperimenli di consolidamento delle dune mobili in Tnpolitania, 
(Campagna 1917-18), Ibid , pp, 47-5C 4 > 2 Figs. — V, Leone, J , II valorc agneolo della 
Tnpolitania, Ibid , pp 20-25 4 - 9 Figs. — VI Mangini, A, Appunti sulla vegetazione 
della Cirenaica e sulla utihzzazione agraria, in ¥A%ncoUum Colomale, Year XIII, p 
515-546 4 * 7 Figs. + 1 Map Florence, 1919 

I, II, III, IV. — The Italian administration of Tripolitania undertook, 
in February, 1916, afforestation experiments on soils invaded by dunes. The 
first researches showed that the soil of the dunes and steppes is prac¬ 
tically the same as that of the oasis of Tripoli, the only difference being 
the difficulty met with in watering , in addition, the rainy season there is 
limited to the period between October and February, with 300 to 400 mm. 
of water 

In older to grow forest trees successfully in this region, it is necessary: 

1) To choose xerophilons or at least drought resistant plants, which 
should be obtained from a local nursery. 

2) To use long and robust plants or cuttings, so that, when plant¬ 
ing them, they can be pushed down to the lower layers where there is some 
moisture, even in summer. 

3) To plant and sow cither a few days before or during the rains. 

4) Before growing them on a large scale, carry out tests in different 
months and with different methods. 

The experiments were continued up till autumn, 1918, and lessons and 
rules cau already be deduced from them, so that it is possible to establish 
a programme for the improvement of land invaded by sand. 

The technical method for consolidating moving dunes, as far as it 
can be determined from experiments lasting 3 years, is suitable for con¬ 
tinental or interior dunes only as these differ essentially from the maritime 
dunes in the fact that their movement in any fixed direction is much slow¬ 
er or does not occur; again, new deposits of sand are either not form¬ 
ed or formed very slowly. As the conditions are more simple, the pro¬ 
blem is consequently more easy to solve. In fact, m experiments car¬ 
ried out near Tripoli, it was not found necessary to provide works for pro- 
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tection against tlie dunes or even to fix the sandy surface with the help of 
herbaceous plants, before proceeding to afforestation, which can be begun 
the first year. 

As regards the experiments for fixing and afforesting the moving du¬ 
nes on the coast, the projects for the territories of Zuaxa and Tebda ( Leptis 
Magna) near Homs are now under consideration. The work can only 
be started in 1919-1920 and the procedure will be based on the classic me¬ 
thods employed m Europe, particularly in Gascony The practical ap¬ 
plication of these methods wifi show the modifications necessary m the case 
of the coastal dunes of Tibia and after this the full plan for work on the 
coastal zone troubled with sand will be drawn up. 

Receding steppe and hollows between dunes. — In many cases, it is suf¬ 
ficient to forbid any thoroughfare, pasturage and cropping so as to allow 
the natural vegetation to spring up and increase, and thus consolidate the 
soil. Afterwards, pasturage in moderation may be allowed. If it is de¬ 
sired to profit from these soils after their fixation by the natural vegetation, 
trees such as the Tamanx, Parkmsonia, mulberry and Aleppo pine should 
be planted. 

True dunes — Although low, isolated dunes can be planted all over 
their surface in one operation, with large dunes or those that form part 
of a large sandy area, the process must be gradual After ascertaining the 
superficial area that requires consolidating, barriers should be put up to 
prevent men and animals passing across, but the barriers must not offer 
any obstacle to the passage of sand or wind. If, however, the surface in 
question is in contact on one of its sides with other dunes that are not yet 
consolidated, it will often be necessary to erect hedges or fences, so as to 
avoid fresh deposits of sand for a certain time ; then plantation can be be¬ 
gun passing from the periphery to the centre and from bottom to top. In 
the case of dunes with veiy steep slopes, it is sufficient to plant from the 
base to about half-way up, then up to the top ; if not, the work of conso¬ 
lidation should be divided into three periods. 

While planting (using plants or cuttings, according to the species), 
hedges or defence rings should be formed with herbaceous or bushy steppe 
plants (especially with Malcomia aegyptiaca) , so as to divide the planted 
area like a chess board, the size of whose squares should be greater or srnall- 
ler as the surface is more or less sloping. These hedges are made by plac¬ 
ing the plants in a small furrow in the sand in such a way that one-third 
is left uncovered, and pressing down the surrounding sand very formly 

The distance between the plants is tfery variable and is fixed, by the 
growth of the particular species and the slope of the surface. In any case, 
it is better to plant at greater distances than is usual in ordinary agricul¬ 
tural plantations, so that the roots can have full play in the largest mass 
of soil compatible with their consolidatory function. The depth of pla nt ing 
should always be from 75 to 100 cm. 

During its growth the plantation should be watched and carefully 
examined, especially after the advent of strong winds, so as to repair any 
eventual damage caused by the movement of the sandwhere the roots- 
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of the plants are uncovered they will be covered up again, and where the 
plants are buried they will be uncovered. In the second year the damaged 
portions of the hedges will be repaired and any cuttings that have not taken 
root will be replaced ; at the same tune, new sections will be planted until 
the whole area is covered. 

Certain of the species planted should be pruned in the second year 
(! Tamanx , Parkinsoma, etc.), others, such as robinia or reeds, etc , being pru¬ 
ned later on, and each tree should be pruned according to its own parti¬ 
cular method. The best type of pruning for the species mentioned is nearly 
always cluster pruning, except in the case of trees to which it is 
imsuited. 

Plants certain to be successful — Tamanx articulata, Robima 
Pseudo-acacia, Arundo Donax, Parkinsoma aculeata, Pmus halepensis. 

Plants whose success is still uncertain or depending on a cultural 
technique not yet fully proved - — Populus italica, Acacia Ion gi folia and. 
spp., Eucalyptus sp , Casuarina sp., Ricmus communis, Retama Raetam- 
Tamanx gallica, Grcnvillea robusta, Cryptostegia sp., Brachychiton diversi- 
folium, Sophoni lapomca, Moms nigra, Melia Azederach, Cercis Sihqua, 
strum, Pistacia vera, Pmus cananensis, Pmus Pmea, Phytolacca decandra 
Mesembryanthemum acinaciforme. 

Known to be scarcely suitable: Opuntia Ficus-indica,Olea sp., Ailanthus 
glandulosa, Agave sp., Plenum Oleander, Pumca Granatum, Populus alba. 
Eucalyptus Globulus, etc. 

V. — Amongst the plants tested on a large scale and with a consider¬ 
able number of species, without excluding those already existing in Tri- 
politania, but which, up to the present, have been cultivated in irrigated soil, 
the following trees have been found to be particularly suitable for the pur¬ 
pose in question. — Eucalyptus spp.. Acacia latifoha and A. longijolia, 
Tamarix, pines, Casuarina spp , Parkinsoma aculeata, the cypresses, and 
other species about which a definite opinion cannot yet be given. The 
following trees aie specially important - — Eucalyptus ( rostrata, reswifera, 
saligna) and Tamanx articulata, which are specially adapted for these con¬ 
ditions of growth. In two years, wind-breaks planted with these trees 
have formed real walls protecting the irrigated orchard of the Agricultural 
Institute at Sidi-Mesri; growing on the open steppe, they are much admired 
by visitors. 

The success of both dry and irrigated orchards depends on an essen¬ 
tial condition too often neglected by the natives and the Italian colonists, 
namely, wind defences. Owing to their regularity and velocity, the 
winds are more to be feared than the usual drought, for they often strip 
the young plants of their leaves in winter, destroy, the tender buds and 
shoots, and, when they are laden with sand, tear off the bark from the 
young plants at some distance from the soil Therefore, the chief fac¬ 
tor in obtaining a successful orchard is to be armed against the destruc¬ 
tive action of the wind. 

This is why, after choosing the site for the orchard, the first trees to 
be planted are those that will serve as a wind-break later on ; these trees* 
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while still young can be protected by little walls of beaten earth, so that 
they can properly develop their root-system and provide, 2 or 3 years, 
later, a splendid wind-break for the young fruit trees planted in the 
meantime. Such wind-breaks should not only surround the orchard but 
divide it into sections of a size corresponding with the species of fruit 
tree grown. 

Besides Eucalyptus spp. and lam inx articulata the Casuavtna spp. and 
cypresses can be used as wind-breaks, but they are most suited to irriga- 
ed orchards where they can benefit fxom the irrigation. 

VI. — In Cyrenaica, the conditions from the standpoint of forestry 
and ecology, can be summarised as follows . — All the vegetation of the 
Bengasi plain is of the xeropliilous type , m the north, the soil is thickly 
covered with high underwood and a few trees, with good pastures and a 
few prairies , the flora is of the Mediterranean type. As one goes south, 
the underwood diminishes and finally disappears and is replaced by the 
steppe of varied nature , the species belonging to the desert flora become 
more numerous, the pastures become smaller and poorer, and the vegeta¬ 
tive cycle of the annual florets is shortened. The botanical appearance, so 
different between the northern and southern regions of the plain of Ben¬ 
gasi, is not only due to the quantity and distribution of the rainfall, but is 
influenced considerably by the southern winds ; tlieir depressing action on 
plants, which is very intense in the pre-desert area, becomes less serious 
as they approach the north. 

The vegetation of the northern slope of the plateau of Cyrenaica, 
however, belongs to the Laureiam forest zone, according to the classifica¬ 
tion of Mayr. All the species characteristic of the Lanvetum zone, or a 
greater part at any rate, are represented*^ the flora of that region of Cyre¬ 
naica that faces the Mediterranean. A considerable part is covered, as 
regards the commonest types, with low and high coppices, thickets and 
woods, isolated trees, and, towards the south side, a large part of the first 
and second terraces appears to be more or less thickly, though irregularly, 
wooded. Above this region, through a territory of varied, occasionally 
irregular configuration, one arrives at the dividing line of the watershed, 
followed by the gradual descent of the southern slope. The area lying 
between the southern limit of the region of thickets and woods and the 
dividing line of the watershed, which is very irregular, now narrower, now 
wider and extending towards both north and south, is generally bare of 
trees or shrubs. It becomes more important to the east of the plateau of 
Cyrenaica and to the west of that behind Merg. Towards the wrest, the lands¬ 
cape, the appearance of which is poorer and poorer, runs into the plain of 
Bengasi at the point where* the thickets end and where the immensity of the 
®tcppe spreads away far out of sight. Towards the east, the bush vege¬ 
tation, already impoverished around Derna, retains some slight impor¬ 
tance in the direction of Mar man ca 

The same associations, i. e., thickets, but more often woods, appear 
on the southern slope, where they cover immense areas, especially along 
the f< ouidian ", while, further to the south, the steppe dominates. 
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433 - Red Gums ( Eucalyptus sp.) and the Utilisation of their Wood in Cabinet- 

Making. — TR*Bnr, m the CompUs tendus ds Seanco, dcs VAcademic d'Agriculture de 

Prance, \ol VI, No 1, pp Rails, Januaiy 7, mzo 

Since the eucalyptus was introduced into Europe and North Afuca, 
the merits oi this Australian wood have been as much contested as praised, 
the leason [01 the difference of opinion being an absolute lack of method in 
the tests. Practically all the species introduced (about 100) have been 
confused with E. globulus , which is the best known one, and more absurd 
prejudices have been entertained than sound appreciations of the facts 
It is now time to investigate the many uses of the wood of these trees, 
which grow adnuiably in the Mediterranean region and which grow 5 times 
more quickly than the other indigenous or acclimatised trees 

The author has studied the acclimatised species of eucalyptus since 
1875 and he is ceitam of their great value In the present article, he draws 
attention to the red gums — those with red or pmk wood. 

These trees, now fairly common in the Mediterranean region, can be 
used for making fine furniture with the precise appearance and value of 
mahogany. Furniture makers are afraid to use this wood, as the public 
considers eucalyptus wood to be worthless. There is no reason for this 
prejudice. 

The species of Eucalyptus which can furnish red or pink wood like ma¬ 
hogany, and already commonly grown, are : — E . rostrata and a hybrid, 
E. algeriensis, which is the cross E rostrata X E. rudis ; E, botryaides, the 
pseudo-mahogany of the Australians, and a hybrid E. bolryotdes x 
rostrata =» E. Trabuh Vilm ; E terrcticornis and its hybrids; E. rudis, E. 
punctata ; E. divcrsicolor . 

All these species are easily grown in North Africa; E. algenensis has 
even become naturalised and is often found growing on the banks of wa¬ 
tercourses in a semi-wild state. 

On account of the present exhorbitant cost of furniture, it Would be 
well worth while to give a better place to such a valuable wood which can 
be produced easily and cheaply. 

LIVESTOCK AND BREEDING. 

434 - Stock Poisoning due to Oak Leaves. — Karsh, c d , Clawson, a. b and Karsh, 

H„ mi the U. S Department of Agriculture, Bulletin 767, pp 36 ^Washwigtou, April 

18, 1919, 

Although there is an abundant literature on poisoning caused by 
acorns, very little is recorded on poisoning due to oak leaves, and for this 
reason the authors took up the subject. The experiments were carried 
out on cattle, using the leaves of the scrub oak (■ Quercus Gambelhi) and the 
following facts were observed: 

Continuous feeding with oak leaves may produce a disease which 
sometimes ends fatally In a herd feeding on the same pasture, only a few 
animals are affected. The most obvious symptoms are. — constipation, 
mucus and blood in the excreta, emaciation and oedema. 


hygilni: 
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A diet composed solely of oak leaves is not sufficiently nourishing to 
allow of a noimal incicase of live weight But, if other foods are added, 
they may constitute a maintenance ration , 1.5 kg ol alfalfa hay per head 
per day will suffice. 

Oak leaves may be injurious in any season, but the cases of poison¬ 
ing are mostly observed m spring, because there is a scarcity of other for¬ 
age at that time and the animals find the young oak leaves appetising 
1/ater on in the season, the animals continue to eat varying quantities of 
oak leaves, while still eating the other forage available, which causes still 
fmther trouble 

435 - Stubbornness: a Note on Equine Pathology. — Bianchi, g , in 11 Coltivatore, Year 
66, No 6, pp 138-160 Casale Monferralo, February 29, 1920. 

The classic definition of stubbornness is the sudden stoppage of the 
animal without apparent cause in the middle of the a road, while neither 
kindness nor punishment can make it budge. Stubbornness, however, 
may assume many other forms, such as a refusal to start when harnessed, 
or to start again after a stoppage, etc. It is a redhibitory vice in 
contracts for the sale of horses and is usually ascribed to bad temper 
Professor Bassi has collected an enormous number of cases of mad¬ 
ness and intractability m the horse due to cranial asymnetry. The au¬ 
thor thinks that stubbornness and the phobias of the horse in general are, 
similarly, due to a pathological state of the vaso-motor system. In certain 
horses, either work, their first movements or some other cause, makes the 
circulation more brisk, and sight becomes dim and finally disappears; the 
horse stops, trembles, and is afraid to more forward until, when the circu¬ 
lation becomes normal, it loses its fear and starts work again. This ex¬ 
planation is confirmed by the fact observed by the author that 80 % of 
the horses afflicted with stubbornness have deficient sight; when the oph¬ 
thalmia is cured, the stubbornness disappears. 

43b - Seroprophylaxia and Serotherapy for Tetanus in the Mule. — Pbrtjcci, p., lu the 
Nuovo Ercolano, Year XXIV, No. 12, pp. 145-148 ; No. 13-14, pp. 162-172 ; No. 15, 
pp 176-180 Turin, June-August, 1919 

In Southern Italy, mules are not castrated as a rule. When, during 
the war, the Remount Commission found it necessary to buy large numbers 
of mules for war services the owners were obliged to have them castrated, 
which was donfi on a large scale, often by unskilled persons and without 
any antiseptic precautions. After some time tetanus naturally appeared, 
at first sporadically, then more frequently. The following neasures were 
employed to cope with this state of affairs:— 1) the sellers of mules were 
obliged to have them castrated by a veterinary surgeon ; 2) the use of 
anti-tetanus serum was made obligatory, as a preventive measure, for 
mules about to be castrated; 3) immediate recourse to serotherapy was 
insisted upon in the case of animals affected by tetanus. These measures 
were quite successful and the cases of tetanus soon disappeared. 

The author has studied the disease on the spot, he has contributed 
to the struggle to overcome it and he concludes from his observations and 
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experiments that: — i) the preventive dose of anti-tetanus serum found 
suitable for the hoise will also preserve the mule from infection by teta¬ 
nus ; tills dose, using the Italian Militaiy Veterinary Laboratory seiuni, 
is from 5 to 10 cc., according to the strength of the senun , 2) the serothe¬ 
rapy of tetanus often ernes the mule, if applied at the onset of the disease 
in large doses of serum given in various ways (sub-cutaneous, endovenous), 
3) with both the mule and horse, if a preventive dose of serum given late 
does not suffice to protect it against tetanus, it will considerably change 
the course of the disease, which will be easiei to cure. 

437 - Spiroehaetosis of Cattle In Brazil, and its Transmission by the Tick Mar garo- 
pUS australis. — Bjrumpt, A , in the Bulletin de la Society Ae Pathologie ExoUque, 
Vol. XXI, No. 10 , pp. 748-757 4- 1 Big. Paris, December 10 , 1919 . 

The author happened to discover bovine spiroehaetosis during reseach 
done in France on the biology and pathogenic role of cattle ticks obtained 
from Brazil. This tick Mar gar opus austrahs), found in the Brazilian 
slaughterhouses on normal cattle, produced thousands of embryos which 
infected a calf with a mixed piroplasmosis consisting of Ptroplasma bi- 
g minim and P. argentinum. ' 

Starting from the first ticks, the author obtained nine successive ge¬ 
nerations on cattle. Certain lots of ticks lost their infection with P. bi- 
gminum at the third generation and their infection with P. argentinum 
at the sixth. At the eighth generation, a cow was affected slightly with 
Spirochaeta Theileri 

The pure spiroehaetosis observed was extremely benign and adds to 
the number of obscure diseases studied by C Nicoixe and C. IyEBArixv. 

Immunity, or rather tolerance, is quickly acquired ; the thousands 
of infectious embryos placed on the cow mentioned above had produced 
no reaction whatever 75 days after infection. 

The author points out that only the name of Spirochaeta Theileri 
baveran (1903), parasitic on various mammals (cow, horse, sheep, buffalo, 
goat), should be retained, and the names Spirochaeta equi and S. ovina 
should become synonyms. 

438 - Vaccination of Cattle against Anaplasmosis. — ExomfeREs, j., in the Bulletin 
de la Sociiti de Pathologie ExoUque, Vol. XXII, No. xo, pp. 765-774 I’ans, December 
10, 19x9. 

By choosing the least virulent Anaplasma argentinum, or those from 
cattle that have long recovered, and passing them successively and at 
long intervals through the sheep and goat (1), such a fixity is attained in 
the attenuation of the parasite that they can be used almost without danger 
even for immunising cattle against natural anaplasmosis 

The author now uses this new method on all the breeding cattle in 
the Argentine that are to be sent into regions where anaplasmosis exists. 


(*) See JR., Febr., 1920, No. aao " On Anaplasmosis • on Cattle Sheep and Goats are 
Susceptible ”, by the same author. (Ed.) 
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439 - Avian Typhosis and the Bacterophagus Microbe, — ivhbrbixb, f , in- i Comptes 

rcndus de VAcademic des Sciences, Vol 169, No 18 (Nov 3, 19*9)? PP* 817-819, IT. Ibid tJ 

No 20 (Nov 17, 1919) pp 932-934 j III Ibid, Vol 170, No 1 (Jan 5, 1920), 

pp, 72-75 Pans , IV*. Comptes rcndus des Seances dc la SoaetC de Biologic, Vol. EXXXII 

No 30, pp 1237-1239 Pans, Nov 29, * 9 X 9 j V. Ibid, Vol IjXXXIII, No, 3, 

pp. 52“53 Pans, January 24, 1920 (2) 

I. — On an epizooty op avian typhosis. — Once, installed in a le¬ 
gion, avian typhosis becomes enzootic. It particularly affects adult fowls, 
which are more sensitive to it than pullets or aged animals. In France, 
it has decimated the poultry yards every year since 1916. It is impos¬ 
sible to foresee the duration of the enzooty for, besides the scarcity of in¬ 
formation on the epidemiology of the disease, it has always assumed a 
more localised character in the United States, where it has long been 
known ; therefore the conditions are very diverse. 

If it is difficult to imagine measures for preventing the propagation 
of the disease by men, who carry the particles of virulent matter on the 
soles of their boots, or by animals who carry them on their feet, it is not 
the same with another method of dissemination desciibed by the author 
This is as follows : certain poultry keepers in regions where the disease 
is rife, sell their stock as soon as the disease appears ; the fowls are sent 
to the town markets and, though the majority are sold as food, it sometimes 
happens that fowls are bought for breeding, especially in the departments 
devastated by the war, and thus new centres of infection are set up. 

II. — On the rows op the bacterophagus microbe in avian ty¬ 
phosis. — The epizooty of avian typhosis mentioned previously enabled 
the author to make fresh observations on the role of the bacterophagus 
microbe in the genesis of diseases of intestinal origin. 

In the intestinal content of any fowl, healthy or diseased, living in a 
normal or in an infected environment, a filter-passing bacterophagus 
microbe is always to be found. In addition, the presence of this normal 
intestinal guest is common to all the vertebrates, but its activity and 
virulence essentially varies in quality and quantity. 

This bacterophagus microbe can be considered as the agent of a 
contagious disease attacking the bacteria ; the bacterophagus microbe 
is to the pathogenic bacterium what the pathogenic bacterium is to the 
higher organism which it infects; the modalities of the action are compa¬ 
rable. The virulence of the bacterophagus microbe fox Bacterium sangui- 
narum (the agent of avian typhosis) can only be observed in an infected 
medium ; the absence of virulence is the absolute rule with healthy fowls 
and, on the other hand, with fowls that will succumb or have succumbed. 

Ih a poultry yard where typhosis occurs, the disease occurs solely 
in fowls that contain it their intestine a bacterophagus microbe that is, 

(2)' Bor other work by d’Hbrei.t.e on the filter-passing bacterophagus microbe that plas- 
mblyses the badllo of dystentery, see . Comptes rendus de VAcad&mte des Sciences, Vol CLXV, 
p. 373 . 1917 ; vlo. Cl,XVII, p 970, 1918; Vol. CEXVIII, p 631, 1910; Vol. CpXIX, 
p. 932 1919; Comptes rendus des Seances de la Soctiti de Btologte, Vol EXXXIII, No. 4-, 
p. 91?, Jan 31, 1920 {Ed) 
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inactive as regatds B. sanguinamm. The animal is im mune from the 
moment when the intestinal microbe acquires a bacterophagus power 
over the pathogenic bacillus and the immunity peisists as long as this 
power remains sufficiently high to ensuie the rapid destruction of the ba¬ 
cilli ingested; the ingestion of pathogenic bacteria with sufficient frequence 
constitutes the chief factor in the maintenance of the activity of the bac¬ 
terophagus microbe as regards the bacillus under consideration; the state 
of the contents of the intestine constitutes another factor. In the rare 
cases when recovery takes place this is invariably preceded by an increase 
in the virulence of the bacterophagus intestinal microbe for the pathogenic 
bacillus The author found that the bacterophagus microbe of a fowl 
that recovered, spread in less than 3 days to all the fowls in the yard, 
which explains the sudden and apparently inexplicable arrest of the di¬ 
sease. The arrest always corresponds to the moment when a fowl recovers 
that had been seriously affected. 

All the facts quoted above have been reproduced experimentally 

The history of the disease ultimately records the history of the strug¬ 
gle between the two agents ; the immunity is transmissible between indi¬ 
viduals of the same species , the immunity is as contagious as the disease 
itself. 

The ingestion of a culture of the bacterophagus microbe that comes 
from a highly virulent stock brings about the sudden cessation of the en- 
zooty on the same day as its administration. 

III. — The defensive action against intestinal bacteria and 
the etiology of intestinal diseases. — The author extended his re¬ 
searches to man, the monkey, cat, cow, pig, rabbit, rat, and duck, and 
found in all the species, on the one hand the very frequent presence of 
dysenteric, typhoid and paratyphoid germs and, on the other, the constant 
presence of the bacterophagus microbe which, in the presence of an invad¬ 
ing organism, becomes rapidly accustomed to it and destroys it, whence 
the frequent abortion of diseases. In resistant inviduals, it becomes 
immediately accustomed, while, in sensitive individuals, the adaption may 
as an exception, not take place, in which case, the disease declares itself. 

One of the chief causes of the delay in the adaption of the bactero- 
phagtts microbe to bacterophagy is probably some physical or chemical 
change in the condition of the contents of the intestine in which the phe¬ 
nomenon takes place. 

IV. — On the bacteriophages microbe. — So far, the author has 
isolated from various sources, strains'of bacterophagus microbes that are 
active against the following bacteria :— The dysenteric bacilH of Shiga, 
TlexnER and Hiss, B. typhosus, paratyphosus A and B, B. enterittdis, 
hog cholera bacillus, B. Coli, B. Proteus, B. sanguinamm Moore, and 2 ?. 
pullarum. 

V. — On the cultivation of the bacterophagus microbe. — The 
virulence of this microbe varies greatly from one stock to another, but its 
action is always the same : all the living bacteria are attacked and when 
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the action is over, reinfections on any medium remain sterilq, The best 
method for obtaining the bacterophagus microbe is as follows: — 

To a Martin tube of peptonised broth, alkalinised to - 5 with phe- 
nophthalein, is added a concentrated emulsion of the bacillus on which it 
is desired to make the bacterophagus microbe act, an emulsion from a 
agar culture not more than 24 hours old ; this is then infected with a known 
quantity of a filtrate of the excreta to be examined foi the bacterophagus 
microbe, and incubated at 37 0 C. If this miciobe is present, the living 
bacteria are plasmolysed, which is shown macroscopically by the clearing 
of the medium. With a slight infection, the medium is limpid in 7 to 8 
hours ; with a heavy infection, the action is much more rapid (1). 

440 - The Mineral Metabolism of the Milch Cow.— I. Forbes, E b , Beegle, f. m., 
Fritz, C. M., Morgan, h E and Rhoe, S, m the Ohio Agncultmal Experiment Station, 
Bullechn 308, pp 451-488 Wooster, Ohio, January, 191? — II. Forbes, E B,Hal 
verson, J O. and Morgan, L E , with the collaboration of Schulz, J. A, Mangels, C. E., 
Rhoe, S N and Btjrkc, G W, Ibid., Bulletin 330, pp 91-134, Sept, 1918 

The aim of the experiments described in this study, the second dealing 
with the same question (2), was to find whether mineral equilibrium can be 
maintained on rations containing the maximum quantities of mineral 
nutriment obtainable in common practical feeds; to ascertain the effect of 
adding to these rations large amounts of calcium, magnesium and 
phosphorus in the form of supplements, such as inorganic salts; and to 
explain the limited use made of mineral nutrients when consuming food 
ordinarily in liberal quantities. 

The experiments were carried out with 6 Holstein cows m collection 
periods of 20 days, separated by intervals of io .days. All the cows 
were in their zrd, 3rd, or 4th lactation period. The milk produced varied 
from 38 7 to 58.35 lb. per head per day. 

So as to provide a maximum of calcium, magnesium and phosphorus, a 
basal ration was used of clover or alfalfa hay (leguminous roughage) + 
maize silage + cotton cake -f linseed cake + wheat bran. Maize flour (shown 
in the table as maize) was used as a source of carbohydrates During theftrsfc 
experimental period, the variable constituent of the ration was the rough- 
age and 3 cows were given clover hay and 3 were given alfalfa hay. During 

(1) Mr, Tamezo Habeshijvia has found, in experiments on animals, that the bactenolysate 
produced by the filter-passing bacterophagus microbe, when put m contact with the* pathogc* 
nic bacillus, gives good results in preventive vaccination; in addition, annuals experimentally 
rendered genu earners can be sterilised, as this principle is found in the gall-bladder after an 
intravenous injection. He maintains that the filter-passing bacterophagus microbe is not 
living matter but a sort of catalyst that can be extracted from the lysate by acetone or ether. 
The powder on the waxy deposit thus obtained has a much greater bactericidal power than 
the lysate itself — Comptes rendus des Stances de la Socitti de Biolope, Vol. FXXXIII, 
No* 8, pp 210-22X. Paris, February 28, 1920 (Ed) 

(2} The first study is summarised in i?, July, 1917, No. 648. A general summary of 
the results of this work and of the two papers abstracted above was made by Forbes, m 
the Journal of Dairy Science, Vol. XI, No. 1, pp 9-18, Baltimare-I^ondon, January, 
19x9. (Ed.) 
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the second period, the variable constituent was the salt, of which 3 cows 
were given twice as much as 3 others ; another variation consisted 111 giving 
calcium carbonate to 2 cows and precipitated bone flour to 3 others 
A series of 17 tables contains : — the average food consumption per day , 
the quantity of milk produced and the live weight of the cows , the percent¬ 
age composition of both food and milk ; the weight, in grams, of each cons¬ 
tituent of the foods consumed and of the milk produced in one day; the 
weight of the constituents of the urine and faeces, the quantity of mineral 
constituents and nitiogen ingested daily and their metabolism , the quantity 
of mineral elements in the daily ration expressed m cc of normal solution , 
the utilisation and elimination of the nitrogen , the coefficient of digestib¬ 
ility of the rations; the distribution of the unretained elements between 
the milk, urine and faeces. Some of the more important data are given 
in table I. See page 478. 

The results are summarised below — 

The prevailing idea, that all animals whose ration consists in great 
part of leafy forage consume and digest the mineral elements m abundance, 
is not correct in relation to cows during the ordinary liberal milk produc¬ 
tion. With lations consisting of the ordinary farm foods, specially chosen to 
supply the maximum supplies of mineral r til rients, all the calcium, magne¬ 
sium and phosphorus metabolisms remained negative, as in the previous 
year. On greatly increasing the calcium, magnesium and phosphorus content 
of the rations by increasing the quantity of food consumed and by adding 
large quantities of calcium carbonate and precipitated phosphate, all the cal¬ 
cium metabolisms and all the magnesium metabolisms save one were nega¬ 
tive, but the phosphorus metabolisms became positive This offers satisfy¬ 
ing proof that, in improving milch cows by selection, we encounter limited 
capacities for digesting calcium, magnesium and phosphorus, and the inca¬ 
pacity for accumulating reserves of these elements before these limitations 
appear in their ability to digest and make use of the inorganic element. The 
authors suggest that a limited capacity for the formation of hydrochloric acid 
might be 011c of the limiting factors in the utilisation of the calcium, magne¬ 
sium and phosphorus in the ordinary food and of the mineral supplements. 

Doubling the usual dose of sodium chloride does not increase the reten¬ 
tion of calcium, magnesium and phosphorus ; x oz., of salt per day per head 
provides sufficient sodium for cows yielding 45 lb. of milk per day, and a 
ration of r-2 oz., of salt per head per day, according to the quantity 
of milk produced, suffices for the sodium requirements. Rations that 
contain sufficient sodium for the needs of the cow usually supply a propor¬ 
tionately great quantity of chlorine. 

All the rations studied seemed to furnish sufficient potassium, and nor¬ 
mal rations, therefore, probably contain enough for the cow. 

The different circumstances that determine the way in which the food 
substances absorbed are eliminated have usually no corresponding effect 
on the retention of these elements in the organism. In some cases all the 
sodium excreted was in the urine ; in others, it was nearly all in the faeces. 
The same can be said of chlorine. The elimination of sodium and chlorine 



478 


ANATOMY AND PHYSIOLOGY 


Tabi.e I — Food consumption and milk product 


Pertod I. 

Cow 2 

Cow N 0 3 

Cow N° 4 

Cow 1 S° i 

Cow N° 5 

Cow N° 6 

1 

Daily rations, in grains 

Distinctive 
characteristic* 
of the ration 

Maize 3519 4 - cottoncake 469 2 4 - wheat bran 469 2 + lin¬ 
seed cake 234 6 4- maize silage 13 636 alfalfa hay 5456 
4- salt 28 

Maize 3701 7 4 - cottoncake 493 6 -f wheat bran 493 6 4 * 
linseed cake 246 8 -J- maize silage 11 940 4- alfalfa hay 
3180 4- salt 28 

Maize 4092 4 * cotton cake 545 6 4 - wheat bran 545 6 4 * lin¬ 
seed cake 272 8 4- maize silage 11 360 4* alfalfa hay 
3636 4* salt 28 

Maize 4092 4 - cottoncake 545 6 4 - wheat bran 546 6 4 - lin¬ 
seed cake 272 8 4- maize silage 13 636 4- clover hay 4544 
4- salt 28 35 

Maize 4092 4- cottoncake 545 6 4- wheat brail 545 6 4- 
dover hay 4544 4- linseed cake 272 8 4- maize silage 
13 636 4- salt 28 

Maize 4092 4 - cottoncake 545 6 4 - wheat bran 545 6 4- lin¬ 
seed cake 272 8 4* maize silage 13 636 4- clover hay 4544 

1 4- salt 28. 

Alfalfa 

hay 

Alfalfa 

hay 

Alfalfa 

hay 

Clover 

hay 

Clover 

hay 

Clover 

hay 

Period II 




Cow N° 2 

Maize 4092 4 - cottoncake 545 6 4 - wheat bran 545 6 4 - lin¬ 

Alfalfa 

salt 


seed cake 272 8 -f maize silage 15 908 4- alfalfa hay 

hay 

56 


7272 4- salt 56. 


gni 

Cow N° 3 

Maize 4432 4 - cottoncake 590 4 4 - wheat bran 590 4 4- lin¬ 

Alfalfa 

salt 


seed cake 295 2 4- maize silage 13 636 4- alfalfa hay 

hay 

56 

! 

3636 4- salt 56, 


gm 

Cow N° 4 

Maize 4092 4- cottoncake 545 5 4 * wheat bran 545 6 4- lin¬ 

Alfalfa 

salt 


seed cake 272 8 4- maize silage 12 728 4- alfalfa hay 4544 

hay 

56 

; 

4- salt 56 4- bone hour 70 

and bone 

gm 



flower 


Cow N° i 

Maize 4092 4 - cottoncake 545 6 + wheat bran 545*6 4- lin¬ 

Clover hay 

salt 


seed cake 272 8 4- maize silage 14 544 4- clover hay 4644 

and bone 

28 


4* salt 28 4- bone hour 70 

flower 

gm. 

Cow JSP° 5 

Maize 4772 4- cottoncake 636 8 4 * wheat bran 638 8 4 - lin¬ 

Clover h y 

salt 


seed cake 318 4 4- maize silage 15 452 4- dover hay 4544 

and 

28 


4- salt 28 4- calcium carbonate 70 

calcium 

gm. 



carbonate 


Cow N° 6 

Maize 4092 4 - cottoncake 545 6 4- wheat bran 545*6 + lin¬ 

Clover hay 

salt 

* 

seed cake 272 8 4- maize silage 14 544 4- clover hay 4544 

and 

28 


4- salt 28 4- calcium carbonate 70 

calcium 

gm. 



carbonate 
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[daily averages ); metabolism of 6 dairy coios. 
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812 

sodium 

potassium 

calcium 

metaboli¬ 

m ignesjum 

sulphui 

metaboli¬ 

chlorine 

phosphorus 

metaboli¬ 


metabolised 

metabolised 

sed 

metabolised 

sed 

metabolized 

sed 

gm 











23622 


25 638 

188.684 

84.263 


29 876 

30 617 


51883 

37.894 


+ 

9 140 

+ 5 485 

— 7 979 

— 

2.756 

— 0,585 

— 

7.370 

— 3 799 

23640 


20.077 

132.899 

52,292 


24 624 

22 963 


38 553 

34 498 


+ 

4 254 

+ 7 028 

—II.262 

— 

2 O35 

+ 0.467 

— 

2,499 

— 4 762 

20528 


21 299 

114.831 

58 235 


26,517 

25133 


41.030 

37-334 


+ 

6*377 

— 3 470 

— 5 5*4 

— 

I.Q46 

+ 0.861 

— 

2.660 

- I 601 

17560 


12.740 

I4G 062 

58 946 


31.627 

19.121 


24.II2 

37,722 


+ 

3.106 

+ 2 * 34 ° 

— 7 352 

— 

3.Ill 

— 0,134 

— 

1*736 

- 4.028 

*8779 


12.604 

146.662 

58 946 


31.627 

19 *21 


23.9OI 

37,722 


— 

0467 

+ 4 337 

— 6.736 

— 

3 *21 

4 - 1.374 

+ 

0 901 

— 2 . 3 II 

20012 


12.604 

146.662 

58.946 


31.627 

19.121 


23 901 

37.722 


+ 

3-659 

+ 7-841 

~ 7 563 


2.329 

+ 0.850 

+ 

**944 

- 2 210 

26468 


37*736 

276.905 

104.655 


39.266 

38 19 * 


82.335 

49 667 


*—* 

1*495 

4 26.837 

— 5-354 

I 

— 

l. 6 o 3 

- O.I67 

— 

3.229 

+ 5 395 

23117 


3 <M <>9 

176.658 

1 

57*795 


30,360 

26.956 


60.432 

43 - 9*0 


+ 

0.739 

4 14 482 

— 6,639 

— 

2 161 

4 0.090 

— 

x 766 

4 2,894 

21875 


32 .X 73 

194.851 

89.O4I 


3 * 370 

28.900 


65.463 

52 .X 79 


1 rrm 

I.O99 

4 * 7.275 

— 1.973 

“ 

1.324 

4 0,823 


0 644 

4* 2,356 

20224 


12.662 

165,812 

BzmQ7 


35*345 

21 263 


25*453 

50.983 


— 

5.394 

4 5**90 

— 2 690 

■ —* 

2,184 

+ 0 |Ot 


2587 

+ 3 051 

t 

2O4I3 


12,839 

174.279 

85.897 


37 708 

22.968 


25*823 

46,605 



2-559 

4 n.087 

—- 6.485 


1.504 

+ 2.542 

+ 

1.508 

4* 4.002 

2O44I 


12.662 

165.765 

84.778 


35.066 

21.002 


25.360 

41.587 

I 


2,089 

4 6.871 

— 7.208 

+ 

0.270 

4 1.465 


0.280 

J 

4 0.700 


Ingested 

nitrogen 

metabolised 


280.504 

— 8 798 

226.040 
- 1,711 

245.780 

+ 7 O0 5 

239.762 

— 8.365 

239 7^2 
+ <>357 

239.762 

— 5645 


388,166 

— « 193 

260 378 

— 0.115 

267 821 
4 x„8q8 


£ 54*498 
4- o 799 


277 X4X 

4 X2.974 


253*683 
4 3:1,550 
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in the urine is increased when large amounts of these elements are ingested, 
by constipation, and by high water intake In the cow, much more 
potassium is often excreted in the urine than in the faeces, but with ra¬ 
tions characterised by the predominance of mineral acids, it was excreted m 
greater proportions in the faeces. 

Cows excrete nearly all the calcium m the faeces, but if mineral acids 
predominate in the ration the quantity of calcium excreted in the urine may 
be slight ly increased. There is always more magnesium than calcium m 
the urine, but the proportion in the faeces is usually four times that in the 
urine 

The phosphorus excretion is very similarly distributed to that of cal¬ 
cium, except that the phosphorus m the urine may be much increased by 
general physiological disturbance, formally, 3 or 4 times as much 
sulphur is excreted 'in the faeces than in the urine, but, if large quantities 
are ingested, the sulphur content of the unne may be equal to that of 
the faeces. 

Apparent!}’, supplements of food or salts (sodium chloride, calcium 
carbonate or precipitated phosphate) have no effect on the quantity or 
composition of the milk. 

Xo evident affect on the retention of mineral elements can be traced to 
variations in the ratio between acids and basic mineral elements as found 
in normal cow rations A negative metabolism of the minerals may 
mean that a sufficiency was not ingested or that reserves previously accumu¬ 
lated were eliminated in the presence of a continuously superabundant in¬ 
gestion. A negative and positive metabolism may, under certain ciicum- 
stances, be only comparatively unimportant fluctuations in considerable 
reserves. 

The nitrogen compounds in rations containing alfalfa hay are more 
digestible than the nitrogen compounds m rations containing clover hay ; 
they are more completely absorbed by the intestine, but are more largely 
eliminated in the urine The greater digestibility of the nitrogen in al¬ 
falfa, then, apparently does not show a corresponding nutritive superiority. 
The percentages of utilisation of the nitrogen compounds in the clover and 
alfalfa rations were the same. The deficient utilisation of the mineral 
elements by cows is of practical importance in the malnutrition of the bones 
of cattle, which is not uncommon after dry seasons and in over-stocked 
meadows, especially in regions with poor sandy soils or those of granitic 
origin, especially if these are exhausted by prolonged cultivation and in¬ 
sufficient manuring. This, again, probably implies the fairly common fact 
that, after a year of forced milk production, the cows quite often do not 
calve and numerous cows fed for high production do not maintain a high 
yield during consecutive lactation periods , it is probably one of the causes 
that contribute to the usual decrease in the milk yield as the lactaction 
period is prolonged. The most important observation arising out of this 
work is that under no circumstances was it possible to obtain an accu¬ 
mulation of calcium or a conservation of calcium metabolism in good 
milkers. It may be admitted, though it is not proved, that cows can 

l«*2 
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maintain a calcium equilibimm during a less abundant pioduclion of milk, 
but it is not known 111 what propoition the yield should be less in order 
to maintain the calcium equilibrium. 

II. — Tins woik shows that a heavy milker obtains the mineral 
constituents (especially the calcium) fiom the skeleton and that the cow. 
cannot utilise a large propoition of the mineials in the food even when the 
basal ration is supplemented with more soluble calcium compounds 

As in the preceding experiments, 6 Holstein cows were used that yield¬ 
ed more than the average, but not exceptionally so , all the cows were 111 
their first lactation period. Each cow was fed for two experimental penods 
of 20 days, separated by an interval of 10 days during w hich the rations which 
were to be fed during the second period weie adapted to their individual 
peculiarities In 4 of the 12 penods, the number of days had to be decreas¬ 
ed, on account of the irregular behaviour of the animals In the first 
period, the basal ration per head per day was . - 31 lb maize meal + 5 lb 
nitrogenous concentrate The average nutritive ratio was , 1 5 72 In 

the second period, the alfalfa hay was increased to 18 lb. per day in order to 
satisfy the cows’ appetite , this, togethei with a change m the chemical 
composition of the alfalfa reduced tlienutntivc ratio to 1 4.5. With 3 of 

the cows, nothing was added to the basal ration during the first period, but, 
during the second period, they were given a supplement of calcium lactate 
(from 55 6 to 111.252 gm. per head per day according to how much the 
animal could take). The other 3 cows were given 70 gm of precipitated 
bone flour per head per day during the first period and 40 gm. of calcium 
chloride during the second. The rations were those used for high milk 
production, except that succulent matter such as silage and roots was 
absent. The average daily production of milk was 47.2 lb. per head during 
•the first period and 49.9 lb. during the second 

The data regarding each cow arc given in a series of 16 tables and some 
of the most important figures are quoted in Table II sec 482. 

The results can be summarised as follows: — 

The administration of precipitated calcium phosphate to cows when 
milking heavily and in periods characterised by the output of calcium 
ingreatet quantity than that assimilated, appears to result iu the retention 
of appreciable quantities of the supplementary calcium and phosphorus, 
but the utilisation was very insufficient; in fact, the mineral metabolism 
was usually characterised by a lack of economic utilisation of these constit¬ 
uents of the ration. Calcium lactate and calcium chloride were not assi¬ 
milated, though the chlorine of the calcium chloride apparently was assimi¬ 
lated to a slight extent and led to an increased assimilation of the sodium 
in the ration. The different utilisation of the mineral constituents due to 
changes in the ration were in harmony with the nature of the change, i. e., 
an increased intake of an element w as followed by an increased accttmula 
tion or a decreased loss of this nutrient but the response Was usually so 
slight in comparison with the importance of the amount ingested, that 
it shows that the mineral metabolism of a well-fed good milch cow is not 
closely and directly dependent on the mineral constituents of the ration, 

. L**«J 
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Table II — Food consumption and, milk producho 



Period J. 
Cow N° 1 

Cow N° 2. 

Cow N° 3 

Cow N° 4 

Cow N° 5. 

Cow N° 6. 

Period II 
Cow 1 ST 0 1 

Cow hT° 2, 

Cow K° 3- 
Cow K° 4. 

Cow N* 5. 

Cow 6. 


Distinctive 

Daily rations, in grams characteristics 

of the ration 


IMaize 4989 4 cottoncake 907 4 linseed cake 907 - 1 - wheat Basal 1 at 1011 
bran 454 4 alfalfa hay 7256 4* *all 42 

Maize 4967 4 cottoncake 903 4 linseed cake 903 4 wheat Do 

bran 452 4* alfalfa hay 7108 4* salt 4* 85 

IMaize 4989 4* cottoncake 907 4 - lmseed cake 907 4 - wheat Do 

j bran 454 4 alfalfa hay 7256 4* salt 42 

Maize 4989 -j- cottoncake 907 4 - lmseed cake 907 4 wheat Basal ration 
bran 454 4 alfalfa hay 7 256 4 salt 42 4 precipitated 4 precipitated 
bone dour 70 bone Hour 

1 Maize 4989 4 cottoncake 907 4 lmseed cake 907 4 wheat Do* 

' bran 454 4 alfalfa hay 7256 4 salt 43 4 piecipitated 

bone flour 70 

( Maize 4989 4 cottoncake 907 4 lmseed cake 907 4 wheat Do. 

j bran 454 4 alfal a hay 7256 4 salt 42 4 precipitated 

bone flour 70 


Maize 4989 4 cottoncake 907 4 lmseed cake 907 4 wheat Basal ration 4 

bran 354 4 alfalfa hay 8164 4- salt 42 4 calcium lactate calcium lactate 

si 352 

Maize 3743 4 cottoncake 681 4 linseed cake 681 4 wheat Do. 

bran 340 4 alfalfa hay 7256 4 salt 42 4 calcium lactate 
55 626. 

Maize 4209 4 cottoncake 765 4 lmseed cake 765 4 wheat Do. 

bran 383 4 alfalfa hay 6765 4 salt 38 063 4 calcium 
lactate 93.869. 

Maize 4989 4 cottoncake 907 4 linseed cake 907 4 wheat Basal ration 4 
bran 454 4 alfalfa hay 8164 4 salt 42 4 calcium chlo Calcium chloride 
ride 40 

Maize 4989 4 cottoncake 907 4 lmseed cake 907 4 wheat Do 

bran 434 4 alfalfa hay 8164 4 salt 42 4 calcium chloride 
40. 

Maize 4989 4 cottoncake 907 4 linseed cake 907 4 wheat Do 

bran 454 4 alfalfa liay 8164 4 salt 42 4 calcium chlo¬ 
ride 40. 
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but that its nature is determined, under normal conditions, firstly by the 
inherited impulse to secrete milk, secondly by the mineral food lcserves 
of the animal body, and thirdly by the food supply 

The most important result of this experiment showed that the limited 
utilisation of mineral food, particularly of calcium compounds, is not prima¬ 
rily determined by their solubility. 

Common salt, at the rate of 42 gm per head per day, is sufficient for 
sodium accumulation, but provides insufficient chlorine Chlorine was not 
accumulated until it was given as a supplement m the form of calcium 
chloride 

The metabolism of potassium shows that a ration should contain abund¬ 
ance of roughage in order to maintain the metabolism of that element, 
that is, unless silage is used it is not always possible to conserve the potas¬ 
sium reserves of the organism, but it is true that under certain circumstances 
it cannot be ascertained whether a negative potassium metabolism means 
an actual lack of that element in the ration or simply unimportant fluctua¬ 
tions in the body reserve. 

In this experiment, the ingestion of sufficient protein to provide nitro¬ 
gen accumulation did not suffice to conserve the sulphur equilibrium. 
In spite of a general harmony m the metabolism of both sulphur and nitro¬ 
gen, such as might be expected from their combination in the proteins of 
the food, there is a certain independence in the metabolism of these two 
elements 

In spite of a superabundance of calcium, magnesium and phosphorus 
in the rations, the metabolism, of calcium and phosphorus was negative in 
every case, while with magnesium 11 metabolisms out of 12 were negative. 

Two of the chief facts that determine how sodium, potassium and 
chlorine are eliminated are their ready solubility and the length of lime the 
food residues remain in the digestive apparatus. The chlorine of the cal¬ 
cium chloride was eliminated m the urine and the calcium in the faeces The 
calcium and phosphorus were almost entirely eliminated in the faeces ; 
the urine contains very little of either of them, but milk contains large 
amounts of both (always more calcium than phosphorus) and a larger pro¬ 
portion of the phosphorus than of the calcium in the food. 

Magnesium was excreted m the urine in much greater quantities than 
either phosphorus or calcium In 8 out of 12 cases, more magnesium was 
eliminated in the unn‘e than in the milk; in n out of 12 cases the total 
excretion of magnesium was greater than the amount supplied. Simil¬ 
arly, sulphm in every case was eliminated m greater quantities in the urine 
than in the milk ; in n out of 12 cases the quantity excreted was greater 
than that ingested. The quantity of sulphur ingested has a great influence 
on the distribution between the urine and faeces of the sulphur excreted. 

The quantity of nitrogen retained depends closely on the amount 
ingested, but is not closely connected -with mineral metabolism. An 
increased ingestion of nitrogen, up to a certain limit, causes a proportionate 
increase in retention and this increase is in proportion to the total quantity 
of nitrogen excreted in the urine. 

1444 } 
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441 - Contribution to the Physiology of Calcium and Phosphorus Metabolism in Re¬ 
lation to Milk Secretion, — Mno s , K B, BiAiid rwius:, v. r and O®, c a , m 
the Journal of Dwlo ual Chemist ry, Vnl XXXVII, No t, pp 1-7% j> \ rjsy Bahmuno, 
Jauuaiy, 19*0. 

Woik earned out b) the Dairy Dntsion of the U S Derailment oi 
Agriculture A dcseuption and a discussion aie gt\en of experiments 
carried out with 15 milch cows and in which the phosphorus content and, 
in some cases, the calcium content of the blood were estimated at intervals 
during the periods of normal growth, gestation and lactation oi during short 01 
periods under experimental conditions 

Two milkers and two dry cows were used for studying the pn cm sort 
in the blood plasma of the phosphorus and fat in the milk. The method 
used was to obtain approximately simultaneous samplCvS of blood either 
from the jugular vein or Irom the subcutaneous abdominal \cm and to 
estimate the total phosphorus, the pliosphatids and inorganic phosphorus 
in the blood and plasma of the samples 

The blood in the jugular vein had not passed through the mam¬ 
mary glands, while that in the subcutaneous abdominal vein had passed 
through them. 

When the mammary gland was active and the experiment made 
without distuibing the animal too much, there wore less pliosphatids in the 
abdominal plasma than in the jugular plasma No essential differ ence.s 
were observed in the inorganic phosphorus content of the plasma of milking 
and dry cows, in both of which the milk vein contained more than the jugular 
vein It was impossible to show the existence in the plasma of any other 
phosphorus compounds save pliosphatids and inorganic phosphorus. 

The following conclusions weie leached* — The fat and phosphorus 
in the milk are derived £10111 some pliosphatid (one or several) present m 
the blood. This phosphatid is converted in the cells of the mammary 
gland into an inorganic phosphate and a neutral fat; it yields 2 5 or more 
parts of phosphorus to 45 parts of fat. As the milk only contains about 
1 part of phosphorus to 45 of fat, about bo % of the phosphorus tlial enters 
the mammary gland as the phosphatid that precedes the milk fat, must re¬ 
turn to the blood as an inorganic phosphate. A slight psychological distur¬ 
bance is sufficient to stop the absorption of the phosphatid by the mammary 
gland. The speed with which the phosphatid is absorbed explains the daily 
production of the fat in the milk If this was derived, even only in pait, 
from the fat in the blood, it would be difficult to explain how the inorganic 
phosphorus returns to the blood. 

The relation between the age and the quantity of phosphorus in the 
blood was studied in 5 cows. During the fiist few days after birth, the 
phosphorus contained m the blood corpuscles was about double that in 
older animals, but the difference xapidy diminished and at 4 months was 
hardly perceptible. The phosphatid in the plasma of newly-born calves 
was at first present in minimum quantity, then gradually increased during 
the first year. The inorganic phosphorus in the plasma was fairly high at 
birth, attained its maximum at 6 months, then decreased* 

£««»! 
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Two cows giving their maximum yield of milk were used to study the 
effect of a decreased weight of food on the phosphorus of the blood The 
total phosphorus in both blood and plasma, the phosphatid and the inorga¬ 
nic phosphorus in the plasma, the total phosphorus m the corpuscles and the 
relative volume of the corpuscles all dinnmshed during the period of reduced 
feeding and revert to their previous quantity when abundant food is 
given again. During the reduced feeding there was a fairly clear inverse 
ratio between the concentration of the phosphatid in the blood and the 
daily yield of milk The authors explain this by supposing that the phos¬ 
phatid was introduced into the blood during that period in an almost con¬ 
stant proportion and that, consequently, its concentration in the blood 
varied inversely to the speed at which it was excieted in the milk. 

The administration of disodium phosphate with the food tends to in¬ 
crease the phosphate concentration m the plasma, while the administration 
of calcium chloride tends to dimmish it This latter fact can be explained 
by the well-known effect of the ingestion of calcium on the excretion of 
phosphorus 

The phosphorus content of the blood and plasma probably diminishes 
towards the end of gestation, even if increased phosphates are given ba¬ 
the ration. Possibly m-calf cows are able to utilise a greater quantity of 
phosphates than is usually given m the food. 

During the first month of lactation, the phosphatid of the plasma 
tends strongly to increase, then remains at a relatively high amount 
thoughout the entire lactation period. This phenomenon was largely in¬ 
dependent of the food, and the authors think it is connected with the 
tendency of the fats of the reserve tissues to pass into the circulation 
at the beginning of lactation 

The concentration of the calcium in the blood is very constant; slight 
increases were obtained by giving calcium chloride in the food The 
authors consider that the chief factor that influences the calcium content 
of the blood is acidosis. 

4^2 - Apple Cake or Powdered Apple Refuse. — Remondino, c., in n Coltwatorc , Year 

I<XV, No. 34, pp. 759"?60, Casale Monferrato, December xo, 1919 

In the province of Ctmeo, Italy, a co-operative society has been esta¬ 
blished for the preparation of fruits, particularly in the dry state, by m eans 
of the best modern methods. This in done in the factory opened m Cuneo 
by thermo-electric machines 

In preparing apples, they are sorted into 3 grades • — 

1) fine and large; 2) medium; 3) small or green, or b eg i n ning to 
spoil The apples of the first grade are peeled, the heart is removed and 
they are sliced, dried and packed in boxes. 

The second grade apples are used for cider making, 'which is then 
either consumed or passed over fresh pomace to make “ piquette” ('small' 
cider) or fermented to make dry cider. 

The third grade apples are mixed -with the by-products of the other 
grades, dried and ground, thus giving a powder well suited for rearing stock. 
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It is given to calves at the rate of a pound per head per day, and when tested 
practically has alway* given excellent results This apple powdci has 
the following percentage composition — Water, 8 48 , fats, 3 88 ; ash, 
7 18 , nitrogenous matter, 7 , fibre, 19 05 , and nitrogen-free extract, 51 41 % 

443 - The English Thoroughbred in Italy. — Morischi b , in v itaha a\ncoia, Year 56, 
No 10, pp 305-^16 + 3 lhi?s Piacenza, Octobex 15, 10x9 

There are not many more than 30 bleeders of English thoroughbreds 
in Italy and ovei two-thirds of tfo se are in Upper Italy 

In the sirring of 1919, amongst the Stale stallions, there were 77 En¬ 
glish pure-breeds, of which 41 (55 %) were born in Italy and 36 came 
from abroad — 24 fiom England, 11 from Trance and X from America 
The English thoroughbred repiesented just over 7 % of the 1106 State 
stallions that weie in use in 1919 

There has been a rapid and progressive diminution in the proportion 
of thoroughbreds in the deposits — 14 16 % in 1890 ; 13,07 % in 1899 ; 
x2.11 % in 1904 , xi.20 % in 1912 ; 10 28 % m 1914. 

The 77 that were employed m 1919 Were distributed as follows to the 
various deposits * — Crema, 4; Ferrara, 6 ; Reggio Emilia, 17, Pisa, 18; 
Santa Maria di Capua, 13; Catania, 19. The deposit at Ozieri (province 
of Sassari), which serves Sardinia, has none now, as horse-breeding in the 
island has a decided tendency towards the Arab type, which has always 
given excellent results. 

Thoroughbred horses are less common in northern Italy, more common 
in central Italy and still more common in southern Italy and Sicily. In 
Sicily, they are used for producing Anglo-Arabs, which are said to be more 
robust than the Arab and less exacting than the English horses, with true 
and harmonious proportions and large, well-attached muscles. 

444 - The Escutcheon Of Dairy Cows. — Hooper, J. J., (Kentucky Experiment Station) 
in the Breeders' Gazette, Vol 76, No. 2, pp 52-53. Chicago, July x, 1919. 

Short discussion on the shape of the escutcheon ot 1019 dairy cattle 
examined by the author and J, W. Whiteiiouse at the Kentucky 
Agricultural Station. They found that the “ Flandrine 99 type of OuEnon 
is dominant in the Ilolsteius (66 %), Guernseys (54 %), Keny (68 %) 
and in the few Ayrshires examined (92%) whilst the " Selvedge ” type was 
commoner in the Jersey (4c' %). The aveiage of the yields of registered 
Jersey cows shows that cows with a shape of escutcheon theoretically cor¬ 
responding to a lower nulk yield, whether ol the “ Flandrine ” or 
" Selvedge’* type, give more milk and butter than cows with an escutcheon 
theoretically of the first class of the corresponding type. The author 
concludes that the escutcheon is more or Jess a characteristic of the breed 
and that its .size and shape are of little if any importance in selecting dairy 
cattle. 

445 - Sheep Breeding In Hanover, Germany. — koster, m the M%ttetUmgen der Deui- 
schen Landwirtsehafts-Gesellschaft, No. 23, pp, 319-324 Berlin, June 7 , * 9x9. 

Sheep fattening has long been an important branch of stock rearing 
in the Eeine valley, Germany. As the production of wool and meat 
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are ot great importance in Genuany now, the author has collected the 
results obtained m Hanover with suitable ciovses between the local breed 
(Jbeineschaf) and an Ktiglisk mill ton bleed. The Teine theep is a good milker, 
wick can feed its lambs foi b month* ot more, but its wool is coarse and 
scanty and the lambs are not eaily maiming The cioss-biod lambs, how¬ 
ever, can be fattened alter the 10th. week, if the propel precautions are 
taken for fattening such young animals The results obtained by crossing 
with the Oxford are given in Table 1 The total fattening period can be 
divided, according to the results obtained, into three sub-pciiods, the first 
of 12 weeks, the second of 8 and the third ot 9, during which the gain in 
weight is according to the ratio 3:2.1. 

During the same experiments, the gains in weight were notified of 6 
rams, 6 wethers and 6 ewes as well as of 6 rams respectively belonging to the 
Oxford, Hampshire and common breeds. 

The lesults are given in Table II, 

Tabi v I3 II. — Gain m weight of various sheep , 




Initial weight 

Days 

of fattening 

Gam 

ill weight 

Gam pel head 
per day 



hg. | 



kg. 

6 rams. 

* * . 

67 

140 

2lS 

0.26 

6 wethers .... 

. . 

67 

I40 

200 

0.235 

6 ewes . . * 

* 

69 

140 

192 

O.25 

6 Oxford rams 

, 

— 

105 

171 

0 28 

6 Hampshire rams 


— 

105 

167 

0 265 

6 common rams ♦ 

* * • 


140 

2lS 

026 


III. -— Wool produced and scouring results 
from the cross Leme Dishhy X Merino (in kg.) 



igid 

191? 

. 

*qi 8 

X 9 X 9 

l&jctm first quality . . 




75.2 ?£ 

First quality ... 

45.2 

3794 

859 X 

920.1 $ gj 

Second » . 

11465 

x 090.x 

677.0 

722 7 

Third * 

470.0 

168 5 

47<3 

69.2 

Fourth » , . . 

24 O 

x8.o 

.— 

Waste and impurities. . . 

95 -o 

431 

28.9 

106.2 

Total scoured wool. . . 

1 780.7 

X 699.1 

x 612 3 

* 893*7 

Yield per cent. 

48 

50 8 

44 5 

45-1 

Dirty wool, .... • . 

3 72 <> 

3 327 

3 62X 

4x94 

No of sheep clipped . 

I 212 

x 027 

1 065 

x o8x 

Dirty wool per sheep.... 

3-075 

325 

3 * 4 ° 

3.88 

Scoured wool per sheep, . , 

t 46 

1.65 

X.5X 

s* 7 $ 

Value of wool, in francs . , 

10.9 

13-9 

16,27 

! 

29*675 
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As regards the results obtained m improving the quality- and yield oi 
the wool, the results gn en in Table III were obtained by ciossing the local 
Teine with the Merino-Di^hley 

The results m Table III show that by 1919 the tliiid quality wool 
which is characteristic of the heme breed had almost completely disap¬ 
peared, thus showing the improving influence of the Merino--Dishley cioss 
on the quality of the w ool m successive crosses. As well as these general 
results, those 1 elating to each animal aie given (Table IV) and show the 
large individual variations 

T&bi& IV — II ool yield (v* kg.) of each cross-hed euc. 


1918 


19x9 


1919 

Floch of mother ewes 









! 2 ewes 

25 





1 



1 12 

» 

3 








1 20 

» 

3 5 

18 

lambs 

3 





1 44 

) 

4 

40 

» 

35 

20 

lambs 

2 5 


i! 

» 

1 4 5 

73 

» 

4 

84 


3 


1 52 

i) 

1 5 

7* 

» 

4 5 

1 96 

» i 

35 


37 

ft 

! 5,5 

34 

» 1 

5 

42 


4 


37 

» 

6 

IX 

ft 

55 

23 

» 1 

4 5 


14 

» 

05 

2 

» 

6 

5 

» 

5 


1 2 

» 

7 

849 

lambs ^ 

4.5 kg (av } 

278 

lambs 

3.5 kg (av ) j 

II 215 LWCb 

5 kg (av.) 


Table V. — 

Results obtained 

in another renting. 






1 

| 



iory 
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| 

j Number oi owes 







1 


1 


* 5 






1 


5 


2 



13 hmbb 

* 5 


1 

i 

1 

27 

5» 


25 

3 



24 » 

2 




Go 


3 5 



15 » 




j 

72 


j 4 



30 » 

3 




32 


4 5 



9 » 

35 


I 


10 


1 5 



8 » 

1 4 


1 


3 


5 5 



- 


— 


— ~ 






#9 lambs 

2*6 kg (average) j 


268 ewes 

3.6 kg (average) 


The author also deals -with the market demand for lambs for fattening 
and wool-producing at the age of 3-4 months ; they are bought by farmers 
with good intensive pastures where they are fattened up to 60-70 kg., with 
a yield of wool that is normally 5 kg 

[44SJ 



PIGS 


491 


446 - Dried Carrots as Food for Pigs. — Badoux, F., in La Tone Vandofse, Year S 3 , 
1ST. 47, pp. 420-421. Bausatwe, November 22, 1919. 

The author was asked by the “ Socicte Vandoise d’Agriculture ” to 
test the food value of dried carrots for pigs. Three groups of pigs were se¬ 
lected aud group A served as coutrol, B received a medium ration of dried 
carrots and C received a heavy ration. The rations always contained the 
same amount of digestible nutrients; they were as follows.— 




I Croup A 

Group B 

Gioup C 

Foods 


ibt and 2nd 







wtek 

1st week 

2nd week 

1st week 

2nd week 

Potatoes . . 

kg 

2.000 

I 600 

2 OOO 

I.300 

2000 

Manse ... 

» 

0450 

0.500 

O.25O 

0 550 

0130 

Haricots 

» 

0.300 

0 300 

O 200 

0.270 

0 140 

Barley . 

» 

0.200 

0.200 

O 200 

0.200 

O.IOO 

Rye. • . 

» 

0.100 

0.100 

0 100 

O.IOO 

O.IOO 

Cake . ... 

. » 

0.100 

0.050 

O IOO 

0050 

0070 

Dried carrots. 

. » 

——* 

0.200 

O.5OO 

0.300 

1,000 

Nutritive ratio 

• • 

x: 6.25 

1 

i: 6.25 

t :6 23 

1:6.25 

1:6.24 


The cost of the ration for each of the three groups was respectively 93, 
93 and 92.5 centimes per day per head with the following prices per kilo: 
Potatoes, 15 ct,,; maize, 50 ct .; haricots, 53 ct,; barley, 64 ct.; rye, 60 ct.; 
cake, 50 ct.; dried carrots, 32 ct. 

The increase in live weight was 230 gm. per head per day and was equal 
in the three groups. 

The results were satisfactory on the whole and show that dried carrots 
are suitable for fattening pigs, especially as, regarding the experimental 
groups (contrary to the control group), the rule was intentionaly neglected 
that once a fattening lation is chosen it should not be changed, otherwise 
the utilisation of the nutrients greatly decreases. 

Bight-coloured dried carrots are much richer in food material than dark- 
coloured ones, and contain an average of: Protein, 7.1 %; fat, 1.1%; 
sugars, 34.5 % ; moisture, 21.8 %. Pigs arc very fond of them and the best 
ration is 500 gm. for pigs weighing 50 kg 

447 - Citrus Peel as Food for Pigs. — Alien, R. S, in the Maryland State College of 
Agriculture, Agricultural Experiment Station, Bulletin 227, pp, 193-202. Maxylaad, 
March, 1919. 

Garbage constitutes a good food for pigs, chickens and sheep but chiefly 
for pigs. It usually consists of 16 % of animal matter, 70 % of vegetable 
matter, 5 % of unutilisable matter, and usually contains approxima¬ 
tely 70 % of water, 20 % oi solid matter, 3.5 % of fat, 1.5 % of bone, 
and 5 % of useless matter. The best rate at which to feed it to pigs 
is 20 lh,, per head per day and, for hygienic reasons, it should be cooked 
first. * 


PIGS 


{44«.«4yj 



492 


PIGS — POUMRY 


Pigs will not eat the raw peel of citrus fruits, and it is generally sup¬ 
posed that cooking leads to the formation of a substance poisonous to 
pigs. The author was asked by the National Research Council to find 
whether this belief is correct, and accordingly experimented on 4 groups of 
3 pigs each at the Maryland Experiment Station. Each group was given 
maize flour, linseed cake + tankage in the proportions of 94 : 3 . 3. 
One group received no other food and served as control; the others were 
respectively given large quantities of the cooked peel of oranges, lemons 
and grape fruit The peel was about % of the total food consumed. The 
test wiht the group given grape fruit had to be stopped after 40 days, as no 
more was available; that with the two other groups lasted 90 days. A 
table gives the weight of the animals every 10 days. No toxic effects were 
observed. The control group ate 10.51b. of food for each lb. of weight 
gained , the group that ate orange peel ate 6.7 lb of the basal ration and 
the group that ate lemon peel ate 5 7 lb. If this peel is available it is best 
used by cooking it and feeding it to pigs. 

poultry 448 - Ostriches in North Africa. — Riviere, C , m the Revue agncole de VAfnque du Nord , 

Year XVIII, No. 25 , PP 51-54 Algiers, January 16 , 1920. 

The Berbery ostrich (,Struthio camelus Em.), the finest existing ostrich, 
belongs exclusively to North Africa. Attempts to domesticate it have 
long been made in that region and the author sums up the attempts made 
from 1868 up to the present, attempts which have all tailed. 

The failures in Algeria and elsewhere are largely due to the bad origin 
of the breeding animals. Then the marine climate of North Africa, espe¬ 
cially on the littoral, where the runs had been established, is apparently 
unsuitable for the production of fine feathers. 

The right place for the industrial exploitation of the ostrich in North 
Africa is the extensive steppe regions whose air and soil are both dry, 
where the grassy covering has some temporary value ; there it is that the 
plumage acquires all its qualities and the bird keeps its vigour, for damp 
and bad weather are injurious to it. 

In 1888, the author had the idea ol populating the southern regions 
on the Sahara border by transporting there all the breeding pairs from the 
experiment gardens and ostrich farms in Algeria, and confiding them to 
the care of the Djemmas (a sort of administrative council of the southern 
tribes), who would have reared them by changing their pastures. However, 
this idea never matured on account of financial difficulties. 

As regards the state of the ostrich farms in Algeria, Tunisia, Morocco 
and Iven in Madagascar (1), the author affirms thatfor many years now, 

in spite of failure upon failure, they remain still at the stage of hope and. 

expense ”. 

The unfavourable conditions that apparently are opposed to economic 
rearing in all North Africa are summarised by the author as follows; 

(t) For ostrich-tearing in Tunisia, see R , ion, No 1483 , in Madagascar, see 1910 
P* * 44 > May, *91 x 9 No. 1484 , R August, 1914, No. 757 (Ed.) 
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The cock Berbery ostrich has long white plumes in the wings and tail 
and these are the most in demand Those of the hen, genctally grey, aTe 
much less valuable. 

Egg-laying only takes place m periods, every 2 days, in winter and 
summer. There are fiom 30 to 40 and even as many as 60 eggs. The eggs 
are usually hatched by both the parents, but the cock often takes a more 
active part m incubation, which lasts fiom 42 to 45 days and good hatchings 
give a dozen chicks which are easily reared by the parents Thus, many 
eggs are lost and, unfortunately the eggs of this race cannot be hatched 
artificially; the rapid development of ostrich farming in South Africa is 
largely due to the fact that the eggs of the ostrich there can easily be incu¬ 
bated artificially. 

The existing difficulties in the way of ostrich farming are : 

t) The difficulty, even the impossibility, of obtaining breeding ani¬ 
mals of a good type. 

2) The difficulty of using artificial incubation with the Berbery race. 

3) The difficulty of cheap stabling and maintaining a good sized 
flock which, before the war, cost 170 francs per pair per year (in the Cape, 
the annual gross revenue was 150 to 200 fr. per pair). 

4) The income is only from the feathers ; the sale oi the eggs for 
food is of slight importance. 

5) The food for a fine breeding pair consists per day, of 500-600 gm. 
of various grains, about 20 kg. of green food and 8 litres of water 

It would be difficult to realise these conditions in the steppe regions, 
wheie only the dry climate is favourable to the feather-bearing ostrich. 

The necessary technique for obtaining a good yield by natural incuba¬ 
tion has been accurately ascertained at the Algiers Experimental Garden. 

The author gives no definite conclusion and limits himself to explain¬ 
ing the situation, but past experience seems definitely against practical 
ostrich fanning in North Africa. 

4 & - Trial of a System Consisting in Keeping Two Queens in Each Hive. — staden, b , , I PIN0 
W, m the Agricultural Gazette'of Canada, Dominion Ministry of Agriculture, Vol 6, 

No. 2 , pp. 1JO-T42 4 * 3 Fig s Ottawa, February, icjk). 

As it would be of great utility to find an efficacious method for pre¬ 
venting swarming without too much work, the author tried to solve the 
problem by keeping 2 queens in each hive for xi months of the year, He 
found that this is a practical method and will try it again in 1919. 

Two young queens, sepaiated by a double partition of wire gauze, were 
wintered in a hive m a cellar from 1917-1918. When the dandelion flowered, 
the bees and queen from one side of the gauze were removed to another hive; 
in this way swarming was avoided and .the two queens gave a uniform 
and increasing production of young bees, thanks to which, two strong hives 
were obtained in time for the flowering of the clover. The number of bees 
was much greater than the numlJfer which began the season with one queen. 

These bees yielded 480 lb. of honey. 

In order to avoid swarming when the clover flowers, and to obtain two 
queens again in each hive (all the following operations were carried out in 

1 



494 


bee-keeping 


several colonies), the author removed the old queen from the brood 
chamber when the clover flowered and, 8 days later, destroyed all the 
royal cells save two, one on each side of the metal gauze. A special porch 
fixed in front of the hive separated the entrances to each half by 8 inches 
This was done to avoid the possibility that the queens leaving their cells 
might meet on returning from their nuptial flight. These hives did not 
swarm. 

450 - Sizes Of Frames for Hives. — J-ongflbisch, C., in L’Apiculteur, Year 64, No. 
pp. 33-34- Pans, February, 1920. 

The arrangement of the hive depends on the purpose for which it is 
intended. To obtain honey in sections, the frames must be low, so as to 
force the bee to climb up. High frames, or rather frames superimposed 
vertically, are better suited for honey for extraction, as they help the bee 
to store its provisions above the brood chamber, as it tends to do naturally. 

In rich honey-districts very large frames are said to be needed, while 
small frames suit poor districts. But the author points out that the 
conclusion is erroneous, since large hives with large numbers of bees are 
wanted everywhere and while the hives can be numerous in rich districts, 
they must inevitably be few in number in poor districts. 

Some time has passed since a Bee-Keeping Congress tried, without 
success, to clear up the question as to the size of the frames. However, 
there are certain shapes which may be described as classic : the low 
frame, 30 X 40 cm.; the high frame, 30 x 40 cm.; the square frame, 33 x 
33 and 35 x 35 cm ; and the frame 42 x 27 cm., very common in France 
owing to the importation of American hives. All these frames are large 
(about 12 sq. decimetres in area) and are only used for the brood chamber; 
the frames of the sections are only y% or % the height of the hive frames. 
The divisible hive, with superimposed sections, wbich has become more 
common of late, has led to the adoption of smaller frames which may be 
either high or low: 35 X 25 cm.; 30 X 30 cm. ; 30 x 25 cm. ; etc. All 
these refer to inside dimensions in centimetres. 

Again, bee keepers are not agreed as to how the frames should be mea¬ 
sured. The internal dimensions are nearly always given, but the author 
observes that as the external dimensions alone fix the size of the hives, ex¬ 
tractors, etc., they are the only ones that should be given. 

451 - The Boulonnaise Hive with P. Chiris Frames. — Hibon, c., m VApimUmr, Year 

64s No 2, pp. 35-36 4- 2 Figs. Paris, February, 1920. 

This hive only differs from other mobile hives by the arrangement of its, 
brood chamber. The hive consists of four panels mounted on a board and, 
the 2 vertical gables to which are nailed the board and the pont and rear 
walls, inclined at the same angle as the P. Chiris frame \_/adopted for the 
brood chamber. Bach of the inclined walls stops 25 mm. from the board, 
but is continued by a small, movable plaSSk which slips along the outside 
of the wall and rests on the board. In front, this small plank does not come 
down to the board, but rests on a notched stick in which is a hole to allow 
the bees to pass. 
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The board has two slopes, inclined in such a way as to throw the debris 
falling from the combs towards the movable planks in the front and rear, so 
that cleaning is easily carried out by lifting these planks The median ridge 
carries a metal rack which keeps the bottom of the frames in position, the 
tops being kept in place by bent nails fastened in notches on the edges of 
the walls. 

The roof consists of a rigid panel, with tongued joins to preveut waip- 
ing and fits on the body of the hive, directly on the walls, which have no 
ledges. 

The brood chamber contains io frames with some 8 sq decimetres of 
available surface. The capacity is not much more than 30 litres. In 
order to adapt the hive body to the square Voirnot, it was found necessary 
to make it of these dimensions. 

452 - TO Preserve Frames from Moth. — Patay, in L’ApicuUeur, Year 6t, No. 1, p. 30 

Paris, January, 1920. 

To preserve sections not in use, they are placed in a well-ventilated 
room; in each section, between the frames, is placed a small piece of absorb¬ 
ent cotton wool soaked with cinnamon oil. The author kept bis sections 
perfectly in this way for three years. The bees seem to be unaffected by the 
smell of the oil. The author intends to place the cotton wool in all the 
coverings and roofs. If a swarm dies, the combs will be found intact and 
free from the larvae or moths of Galleria mellonella. If this is successful, 
it will provide a valuable means of defense for a weak swarm. Very little 
oil is required for an entire apiary. 

453 - Ants as Enemies of Bees and Hives. — Totayre, j., in L’ApicuUeur, Year 63, 

No. xx, p. 267* Paiis, November, 19x9. 

Most treatises on apiculture suggest that ants are more a nuisance than 
harmful to bees. The author, however, lias found that hives placed near 
woods are exposed to dangerous invasions by ants, especially in early spring. 
Unless closely watched, the ants, starved after their winter seclusion, will 
impoverish the hives in numbers and food. 

It is difficult to deal with ants when the hives are near a wood, for as 
soon as one ant-heap is destroyed another is formed. They can, however, be 
opened with a pick and burnt out with paraffin. In addition, the base of 
the supports of the hives should be surrounded by fine wood ashes, as ants 
cannot climb up this ; the ashes should be renewed after the slightest rain. 

FARM ENGINEERING. 

454 * Protection of Tractors against Freezing. — passbe&ove, g., in the journal 
is d’Agriculture pratique, Year LXXXIV, New Series, Vol. 33, No 4, pp. 72-73 Paris, 

January 22, 1920. 

Serious accidents, such as cracked radiatiors or cracked water-jackets 
of the cylinders — accidents that not only mean expensive repairs but make 
the machine unusable for some time — are caused by the freezing of the 
cooling water of tractor or automobile engines. 
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The simplest way to avoid this is to empty the radiator each time that 
it freezes or thieatens to fieeze, piovided that there is no doubt about it. 

It has b^eii suggested that the freezing point should be lowered by 
mixing the radiator water with chemicals like glyceuu, methyl alcohol and 
calcium chloride. Glyceim has the disadvantage of fouling the ladiator 
tubes and pump, and diminishing the cooling power of the radiator Methyl 
alcohol gradually evaporates, as it boils at 8o° C. Calcium chloride which 
gives the best results, used at the rate of 220 gm. per litre of water, lowers 
the freezing point to -io° C. 

The engineer M. T. Cesbront, of 37, rue de Brissac, Angers (Maine- 
et-Loire), has invented an apparatus called the Fngon (see figure), which 



Apparatus for protecting a tractor 
radiator against fieezmg 

automatically empties the radiator before the watei freezes. The 
apparatus, which is quite small (14.5 x 10 4 cm ), communicates with the 
radiator at its lowest point by the junction 13, which opens into a chamber 1, 
closed at its lower end by valve 2, kept tight on its seating by a spring 
pulling on the lever 3. 

The apparatus includes a copper coil 6 , with an internal diameter of 
4 mm. , the lower end of the coil is closed by a piston whose shoulder rests 
on the lever 3. 

To-put the machine ready for action, the stopper 7 is screwed up 
until the water begins to drip from the end of the coil. This shows that 
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the coil, which Ls filled through a feed communicating with the chamber i, 
is full of water and that the apparatus is ready. 

As the temperatuie of the an falls, the water in the coil, on account of 
its small volume (5 cc ) and the great conductivity of the copper wall, cools 
more rapidly than the radial01, so that the watei m the coil is frozen while 
that in the radutoi is still liquid. The increase in volume due to the water 
freezing m the coil pushes the piston which, acting on the level 3, opens the 
valve 2 and thus empties the radiatoi. 

Bxpeiiments carried out by M Rtnoi't.manjst at the " Station d’Rssais 
de Machines ” have shown that the appaiatus works when the radiator 
water is still at 3 0 C. The water fieezing in the coil moves the piston a dis¬ 
tance of from 2-4111m. The apparatus, placed on the radiator of a 17 H P 
MORS automobile, emptied all the water that could be emptied by the waste 
tap before it was frozen 

To provide for the safety of pumps, tanks, etc that might be injured 
by free zing, this apparatus, which when placed in position requires no further 
attention, could be used. 

455 - Ploughs for Mechanical Cultivation. — Dtjvae., g., in La Via Agncolc ei Ruraie, 
Yeai IX, No. 45, PP 331-331 5 Varis, Novembers, 

Automatic lirt and earthing. — Mechanical cultivation, which 
enables and even requires the use of gang ploughs, has given the maker the 
problem of lifting and earthing the ploughs automatically. Some strong, 
simple mechanism was required, as well as a movement that requires no 
effort or attention on the part of the driver, who if already sufficiently occu¬ 
pied with driving and has, in addition, just at the moment when he should set 
the mechanism in motion, to turn correctly and come accurately back to 
the furrow. 

The " Motocultuie Week ” at Senlis provided the chance for the study 
of a large number of ploughs with automatic lifts; the system on which they 
work is desciibed succintly below . 

American i’LOTtghs eor -ploughing in ridges. — The American solu¬ 
tion can he summarised as follows : 

The frame B (Fig. r), to which the gang is fixed, is supported in front 
by wheels, at least one of which plays a part in the operation. The wheel If 
is mounted loose on the axle E on a hub C of laige diametei. A drum T 
is keyed on the axle* inside the huh C, it is provided with a button a to 
which one of the ends of the tod b is attached, the other end bang 
attached to a certain point of the frame B. 

If the frame B is in the low position and if it be supposed for the mo 
incut that the drum T is momentarily fastened to the ring C, when the wheel 
R turns the connecting rod b, the frame B will be brought to the position 
b' and B’, and the plough will be lifted. The mechanism should hold the 
frame in this position until a second movement allows it to fall or even 
mechanically brings it to the low position. Usually, a simple transmission 
acts on the wheeled back of the plough so as to change the level at which 
it runs compared with the frame, either by making the stay pivot round 
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a horizontal articulation or by making the stay slip on its support. The 
plough is lifted by placing the stay in a vertical position and moving the 
guide downwards; the reverse movement earths the plough. As the plough 
is fairly heavy, lifting is helped by the provision of springs which tighten 
as the plough earths and takes up part of the weight when the plough is 
lifted. 



The lift system on the Oliver plough (Fig 2) is made up as follows : 

1) of a roller G, fixed on the frame B ; 

2) of a cam C, of special shape, with a catch V pulled by spring 
towards the axle E, and provided with a circular notch e ; 

3) of two rollers g and g mounted on the jointed levers a and 0, 
connected by the rod i ; a spring R tends to pull g towards the cam C ; 
they are separated by a lever A, through a small rod d, when a cord is pulled 
in the direction shown by the arrow. 

4) of a rachet wheel R, fastened on the axle E of the front wheel. 

When the apparatus is in the low position, the roller g is in the notch 

and presses on the end of the catch which then becomes disengaged from the 
rachet wheel. Everything is now free as far as the wheel is concerned. To 
lift the frame, the driver pulls the lever in the direction f , the roller g is 
moved away from the cam, and the catch is pulled down by the spring r. 
The cam C turns and lifts the roller G, which moves to the position G’, 
carrying the fra me with it, thus lifting the gang. A connecting rod trans¬ 
mits this movement to the rear wheel. 

When the high position is reached, the roller g' enters the notch, pushes 
On the end of the catch v which is disengaged from the rachet wheel when the 
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disconnection is carried out. The j oiler g’, held m the circular notch e 
by the spung R’, foims a stop. On moving the lever A again, b is treed and 
the gang falls by its own weight, the rollei g ictuins to its place m the notch 
and frees the bolt v , the machine is now m the low position This mecha¬ 
nism is simple and strong, and easily accessible, being uncoveied There 
is a slight disadvantage as the parts are not veiy near to the soil 



Ihg. 2. — Mechanism of the Oliver plough 


In the two-furrow, No. 7 Oliver plough, lifting is carried out by an 
excentric toothed segment fixed on the frame. When the lever is moved, 
the segment meshes with the lantern-wheel fixed on the turf wheel. With 
a forward movement, the whole rotates round the cranked shaft that con¬ 
nects the frame and the wheels. 

In the John DEERE ploughs, the self-lift mechanism is of the same type 
as that shown in Figure 1. The frame B (Fig. 3) is attached to the wheel 






500 


AO&lCm^URAI, MACHINERY AND IMPDEMI^NtS 

R by the cranked shaft EEb\ The lever a on the drum T moves the rod 
b which presses, not on the frame B, but on the deptli-iegulating lever 3, 
which is fastened to the frame by a bolt engaged in the appropriate notch 
of the sector s When the lever L is pulled by the cord %, the roller G 
frees the catches d and c, which jams the drum T to the ring C and thus 
with the wheel R, the frame passes from the low position B to the high 
position B* , the rear is also moved by the pivotal motion of the “ heel 9 \ 



Fig 3 — Mechanism of the John Deere plough 


H Figure 4 shows the construction of the J ohn Dbere pawl and ratchet 
device To avoid confusion, the ring C, which forms part of the wheel; 
is shown in dots, the mechanism, of the drum T being shown in black lines. 
The ring C is provided internally with a series of circular notches that make 
it assort of ratchet. At the right moment, a roller g, mounted on the rod k 
which commands the spring r, will slip into one of these notches, the arti¬ 
culation of k carries a pawl c\ keyed on the axle and when the pawl moves, 
it also moves k and g. A second rod d, with a pawl c, is keyed on the oppo¬ 
site side of the axle E ; d and k are joined by a small rod b. The drum 7 ' 
has two notches at the level of the catches c and c' In the figure, the roller 
G is in the right hand notch, pulled by the spring r shown in Figure 3. It 
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pushes back the pawl c and g does not mesh with the ling C If L is pushed, 
G moves away, frees c, and the spring r pushes the idler g m a notch oi C; 
the device has operated and the crank lias moved the lifting tod 

After 180 degrees are rotated, G mo'-cs into the second notch, pushes 
back the pawl c\ and frees the roller g of the ring and disengages the drum 
x, while holding up the plough until a fresh pull on 1/ brings about meshing 
again, when the frame comes down to the low position after a rotation of 180 
degrees, when the roller G, acting on c, again frees the drum, and so on. 



Chain Mechanisms. — On the P. O. (Wallut), Grand Detour, Case 
and other ploughs, the self-lift operates by pushing forward the elbow¬ 
ed axle that joins the wheels and frame. To do this, a toothed pinion is 
mounted on the central part of the axle with which it is connected by a 
pawl and ratchet similar to that just described. This pinion turns conti¬ 
nually, being driven through a chain by another, but smaller pinion mount¬ 
ed on the hub of the wheel. 

When the rachet mechanism is put into action, the central part of the 
elbowed axle turns and pulls the wheels towards the gang, but as the resi¬ 
stance of the soil stops this, the inverse movement is produced, the central 
part of the axle turning round the spindle of the wheel and, moving for 
ward, lifting up the frame. 

American Ploughs for Ploughing without Ridges. — At Senlis, 
the only ploughs of this type were two-wheeled ploughs with two indepen¬ 
dent bodies, one on the left and one on the right. 

In the Moline Sulky plough, the end of the beams is kept at a fixed level, 
but, a little to the rear, is a bent shaft, which lifts or earths the ploughs- 
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The driver presses a pedal which acts on a friction cone in a drum mounted 
on the hub of the wheel, thus foicing it to turn with the wheel, the diuin 
bears a circular*gioove on which rolls a chain which, pulled in this way, 
turns the bent shaft* A similar arrangement is used m the horse sulky 
and enables it to be driven bj a man with a disabled aim 

French Ploughs — Although the piobltm was considered much 
later m France than m Ameuca, ^ome elegant solutions have been found 
The number of the Vie ag>ico!e et rmale irom which this article is abs¬ 
tracted, contains a description, by M Coup an, of the self-lift devices of M 
M. Dubois and Tefebre 



Pig 5 — Fix tz-Orivol \s double brabont plough 


The Btablissements Pa^ac showed a turn-wrest plough with a sped- 
al anti-balance device. This plough, which works with a motor windlass 
of the same firm, is characterised by a bearing axle capable of a large angu¬ 
lar displacement around an axis transversal to the frame. This axle car¬ 
ries with it a toothed ring which gears with a second ring with internal 
teeth and fastened to the frame that supports the ploughs. Thus, when 
the axle moves in one direction, the frame is moved in the opposite direc- 
turn This device shifts the centre of gravity of the frame from the normal 
and gives great stability. When speed is changed, it makes earthing easier 
for m many cases only the tipping occurs. 

. Messidox ” plough of the Btablissements Petard, is a sort of Bel- 

gum gang plough that can be attached to any tractor But the stays, in 

stead ot being m the same plane, are in two planes at 900 to each other, so 
tnat the gang can be changed by a rotation of a quarter of a circle. This is 
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done through a circular rack driven by a pinion worked by hand. In 
the rear this plough has a sort of rolling heel with two equal wheels running 
obliquely, one m the furrow and one on the tuif but without a pawl and 
ratchet mechanism, the heel enables the machine to run backwards 

The new double biabant two-furrow plough of the Societe material de 
cnltuye mod ante (Ft a bl 1 sse men t s Filtz-Grivolas) has a massive “ eca- 
moussure ” (70 kg for a total weight of 420 kg ) behind which is the 
two-wheeled axle It will be seen from Figure 5 that this support is 
derived fiom the self-lift lever, but the two arms are continued by a part 
bent 111 front winch moves m front of the .sectors , the ends are joined by 
two strong springs m fiont of the “ ccamoussure " 

The drawing action affects the axle, which moves forward, tightening 
the springs more as the pull becomes greater , tappets in suitable positions 
on the sectors limit the displacement and legulate the entrance. This 
plough enters the soil gradually, not .suddenly When the tractor stops 
at the end of the furrow, the springs pull the axle back, which lifts the 
beam, fctaits the lift and prepares the machine for turning. As the 
“ ecamoussurc 99 is carried far forward, the plough can be lifted and turned 
easily by a labourer of medium strength 

Two ploughs of this type were ploughing without ridges at Senlis, haul¬ 
ed by Filtz tractors, one with a cable and the other with direct traction, 
a system of attachment being used that obviated turning. This device 
would be useful on horse bra bant ploughs. 

456 - Damage Of Seeds in Threshing. — Martinet G , m La Terre Vaudoise, Year XII * 
No 10, pp 78-79 4. i Rig Lausanne, March 6, igzo 

According as the season is more or less dry, the proportion of grains 
of wheat that ate bioken or simply cracked by the thresher is fairly large 
and not only leads to wastage but to deficient germination and plants that 
come nip too thinly. The splitting of the grain is only detected when it is 
treated with copper sulphate, as the fissure stains blue. Split giains axe 
obviously not sieved out in the machine and the large grains are the most 
likely ones to suffer. 

When cereals were threshed with a flail, the cut wheat was left to ripen 
and dry in the field particularly oats, which were often left 2 01 3 weeks, 
the reasoii being to facilitate separation of the seed. The need for reducing 
the cost of harvesting has led to the neglect of this practice and the crop is 
too often brought in too early, before the straw is sufficiently dry, especi¬ 
ally at the nodes. The remaining damp causes the heap to ferment too 
much and as well as spoiling the seed, not only in the case of oats, but 
also with naked seeds. 

As the crop is not sufficiently dried, the action of the organs of the thre¬ 
shing machine has had to become more vigorous in order to separate the 
seed completely. Consequently, the drum has to revolve more quickly 
and the fittings of the drum and counter-drum are closer set. The beaters 
themselves, which were formerly wooden staves cased with iron or angle 
irons whose ridge was the sole active part, have given place in the modern 

l4***m) 


7 



504 


AGRICULTURAL MACHINERY 


REVIEW 0E PATENTS 


drams to beaters with oblique, very prominent grooves, so that the thresher 
would be almost like a crasher, did not the presence of the stiaw somewhat 
mitigate the violent action of the shelling organs on the grain 

The “ English ” beaters are suitable for wheat with soft seeds, but 
not hard or semi-hard seeds. In fact, some recent threshers of English 
make have beaters with less pronounced undulations and withtlie front part 
bevelled, and, in addition, the beater is often preceded by a plane, inclined 
portion which pulls the straw and ears less roughly towards the beater, the 
material being treated less roughly. In this respect, the angle iron and to 
a certain extent, the closed dram, act more or less in the same way 

The French makers fit the working part of the beateis in their machines 
with iron bands with fairly smooth longitudinal undulations, so that 
breakage is diminished or hardly occurs. 

The makers, therefore, should study the subject, so as to avoid useless 
damage to the grain and straw The author thinks that the French beater 
with an inclined plane is the type that should be adopted 

Tn threshing seed grain, it might be useful to adopt a light pre-thresher, 
with soft wooden beaters, which would separate the large grains for use as 
seed and would be followed by complete threshing with the ordinary drum 
placed immediatelv afterwards. 

457 - Keview of Patents.— Sources • Canada, United States, France, New Zeadand, 

United K±ngdom, Swjtzeriand, see K January, 1920. 

Tillage Machines and Implements. — Canada. 193896 Combined 
plough and cultivator; 193980-194429-194835-194984-194999 Cultivators, 
194282-194665-195x91 Tillage machines; 194939 Tum-wrest plough; 
195007 Tractor plough ; 19512c Stone gatherer ; 195228 Traction idech- 
anism for ploughs; 195324 Plough frame; 195470 Machine for destroying 
stubble. 

France: 497459. Motor vehicle for mechanical cultivation ; 498348 
Pulveriser attachment or ploughs ; 498701 Motorplough. 

New Zealand: 40943 Plough; 409x1 Extirpator; 4x011-41148 Cul¬ 
tivators with rotary pieces ; 42071 Depth regulator for ploughs ; 42229 
Working part for a scarifier. 

Switzerland: 84387 Harrow; 84388 Turn-wrest plough; 84391 Hoes for 
tillage machines ; 84396 Combined hoe and tillage machine. 

TJmted Kingdom: 134288-134561. Motorploughs, 13429*3 Plough 
mould board. 

United States : 132x248 Pulveriser ; 1321367 Guide and depth regulator 
for ploughs; 132x551 Tractor plough, 1322066 Swingle-trees for disc- 
harrow ; 1322455 Cultivator; 1323082-1323184-1324719 Garden ploughs; 
I3 2 348 i Harrow suspended from a cart; 1323887 Disc-plough with sub-soiler. 

Manures and Manuring. — Canada: 194796-195602 Process for 
making aluminium nitride. 

New Zealand: 41071-41072-4x073. Processes for manufacturing ni¬ 
trates ; 4x074 Process for manufacturing^ calcium nitrate. 

United States : 1322031-1324540 Manure spreader 5 : 1323674 Manure 
loader. 
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Driees and Seeding Machines — C amnia : 194569 Maize <mwer. 

Switzerland 84192 Potato planter 

United States: 1321226-1322574-1522915 Potato planters, 1322709 
Machine for cutting seed potatoes , 1324045 Maize and pea sower; 1324618 
Machine for leplantmg , 1324728 Accessory for sower. 

Various Cueturae Operations. — Canada: 195151 Maize 
cultivator. 

New Zealand • 40911 Weed extirpator. 

Switzerland: 84394 Swede hoe ; 84396 Combined hoe and tillage 
machine. 

United States • 1321152 Straw spreader , 1324187 Cultivator for man¬ 
golds, etc. 

Controe of Diseases and Pests of Peants. — Canada: 194708 
Machine for destroying potato bugs , 194868 Couch-grass destroyer. 

Franc,,; 497314 Machine for barking and lime washing vines and 
fruit trees. 

New Zealand :— 40911 Weed extirpator. 

United States :— 1322133 Cotton chopper ; 1322742 Weed extirpator ; 
1323016 Machine for destroying the cotton boll weevil [A nthonomus 
grand is) 

Reapers Mowers and other Harvesting Machines. — Canada :— 
194807 Hay lake; 195173 Bean, etc., harvester ; 195218 Machine for sup¬ 
porting hay to be tedded ; 195281-195573 Shocking machines. 

Switzerland: — 84193 Device for protecting the mower knife-bar; 
84194 Machine for compressing and tying sheaves. 

United Kingdom : — 134442 Mower. 

United States: — 1321805 Sorghum header; 1321977 Machine for treat- 
ang binder thread ; 1323388 Mower, 1323404 Tobacco harvester, 1^24031 
Shocking machine , 1324683 Maize harvester. 

Machine for Dieting Root Crops. — Canada: — 194751 Potato 
liftei ; 195475 Potato gatherer. 

United Stoles: — 1321326 Groundnut haivestei. 

Threshing Machines, — Canada: — 194263 Threshing machine ; 
194900-195000-195104 Sorters. 

United States :— 1321263-1321510-132877 Sorters, 1321979 Combined 
harvester and thresher ; 1322303 Maize thresher; 1323691 Seed-cleaning 
machine ; 1323784 Seed cleaner and sorter ; 1323906 Paddy thresher. 

Transport. Storage and Preparation of Crops. — Canada. — 
193935 Hay press ; 194318 Fruit sorter ; 195261 Silo door; 195452 Sect¬ 
ional silo. 

Switzerland : — 84195 Process and machine for drying damp crops, 
especially maize cobs. 

United States :— 1321263 Hay press ; 1321851 Potato sorter ; 1321991 
Hay stacker for bams ; 1322256 Device for drying hay. 

Forestry. *— Canada : —• 195098 Stump destroyer. 

France : — 498202 Machine for felling coppice wood. 

Switzerland :■— 84395 Machine for tying wood in bundles. 
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Traction and Steering of Agricultural, Machinery — Cana¬ 
da: —194784 Attachment between a tractor and an agricultural machine , 
194869 Tractor draw-bar and hook, 195009 Garden tractor, 195228 Trac¬ 
tion mechanism for ploughs 

France: — 498185 Machine for propelling and drawing agricultural 
machines. 

New Zealand — 40807 Farm tractor 

Switzerland: — 84389 Device for converting an automobile into a 
tractor; 84390 Bearing wheel for tillage machines. 

United States — 1321415 Wind engine. 

Feeding of Livestock — Switzerland: — 84006 Root chopper ; 
84393 Root and tuber cutter 

United States — 1324147 Straw chopper. 

Poultry Farming. — Canada ,— 194184 Machine for applying 
insecticides to poultry. 

United Kingdom *— 134492 Poultry food. 

Industries Depending on Plant Products. — Switzerland *— 
84196 Steam drier for fruit, etc 

Dairying. — Canada : — 193903 Milking machine ; 193904-193905- 
193956-194127 Milking-machine teat cups ; 195589 Churn 

New Zealand — 42068 Milking machine 

United States :— 1321372-1322588-1322589 Milking machine pulsators. 

Various. — New Zealand: — 41649 Wire fence wil h reinforced 
concrete posts ; 42302 Device for preventing stock from breaking metal 
fences. 

United States r — 1322024 Apparatus for heating the water in a tank; 
132^771 Wire stretcher. 

AGRICULTURAL INDUSTRIES. 

458 - Competition for Wines from Direct Bearers. — degrudiy, l, m u Prow's 

agncole et vihcole, Year XXXVII, No. 6, p 131 Moutpelliei, Fcbruaiy 8, 1920 

Although the vineyards in the south of France were almost free from 
mildew during the summers of 1918 and 1919, thanks to the persistent 
drought, many vine-growers continue to turn to direct bearers as they 
know that these favourable conditions are only temporary and may be 
followed by less kindly years, so that they consider the partial adoption of 
direct bearers as a sort of insurance against bad luck It was on account 
of this, that the * Societe centrale d’Agriculture ” of Gard organised, at 
the end of January, 1920, a competition for wines produced by direct 
bearers in that department 

The tasting jury, with M. Touchard Verdier presiding, collected its 
remarks in a report from which the author has taken the folio wing notes • — 
157 Gaillard-Girerd, good wine with a rather special taste. 

Baco 22 A, good wine slightly foxy; the same, gathered In 1918, 
was much improved. 

880 Seibel, foxy. * 

[ 4 * 7 - 458 ] 
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2007, a good wine, a little foxy. 

128, good blending wine, highly coloured. 

1025, ordinary wine, passable. 

1000, mediocre, not worth encouraging 

2006, veiy good, slightly foxy. 

1028, very ordinary. 

Couderc, 7120, good average wine. 

Tasting competitions like this are very useful in enabling the interested 
persons to form an opinion of a variety before committing themselves to 
large plantations and thus risking a loss. 

459 - Role of Bean Flower in Bread-Making. — kaysur, bd., and arrin, in the Comp - 
tes rendus des Stances de VAcad&mie d y Agriculture d& France , Vol VI, No 7, pp 144-150 
Pans, February 18, 1920 

It has been long known that bakers, in order to improve the quality 
of their dough, like to mix the flour with bean flour, in a proportion that 
never exceeds 4 % ; though without knowing the scientific explanation ol 
this old custom. 

M Fi,Eurbnt, who found in 1899 that the gluten in a flour should 
contain % of gluten and 3 / 4 of gliadin in order to make the best bread, 
has shown that bean flour contains, on the contrary, a large excess of glu- 
tenin, which again, balances the two constituents of the gluten, when they 
are not present in the right proportions. 

The authors have attempted to find out why bean flour has this good 
influence in bread-making. They found that as sucxos| and the proteolytic 
diastases were not very abundant in bean flour, the improving effect of 
bean flour on wheat flour could be probably explained as follows: — 

1) Bean flour contains a considerable proportion of amylase, as the 
authors found by its action on macerated malt. 

2) Thanks to its content of soluble nitrogenous matter, it assists 
alcoholic fermentation, increases the proportion of sugar transformed, the 
weight of yeast and the quantity of carbonic acid given off ; in this connec¬ 
tion, the strain of the yeast seems to be as important as the origin and 
composition of the bean and wheat flours (which varies with the rate of 
bolting) used. 

3) It helps lactic fermentation, the lactic ferments produce a cer¬ 
tain quantity of carbonic acid and, at the same time, lactic acid which, in 
moderates amount, assists the transformation of the assimilable nitrogenous 
matter and protects the mass against butyric fermentation* 

4) The principles contained in bean flour may possibly have a stimu¬ 
lating effect on the secretion of the alcoholic zymase by the yeast for not 
only does adding them cause the fermentation to start more rapidly, but 
adding them plus a few decigrams oi wine yeast, in the presence of 40-45 % 
of sugar, gives rise to a quicker evolution of gas as well as a thicker froth 
than that observed in a tube to which no bean flour had been added, which 
shows a very active zymase. 

5) As M. Ffbtjrent ahs shown, glutenin corrects the excess of gliad¬ 
in in wheat flour; the addition of bean flour, which brings in glutenin, is 


7* 
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all the more necessary m making bread from flour poor in gluteniu seeing 
that a part of this, according to Kosutany, is changed to gliadin and that 
it is essential to maintain a suitable proportion between these two ele¬ 
ments. 

This work also shows that as baking flour varies in composition, bean 
flom should be used judiciously and only added to wheat flour in a suitable 
proportion Again, as the composition of bean flour as variable, their quali¬ 
ties should be determined by analysis 


460 - Manufacture Of Vegetable Oils in Japan. — Bulletin des Matures Grasses dc rins- 
tilut Colonial de Marseilles , 1919? No 5 , P 216 Paris, 1919* 

The oil worksm Kobe and district that treat copia and soya have done 
remarkably well owing to the greatly increased demand for vegetable oils 
in the United States during 1917 and 1918. The total Japanese produc¬ 
tion of oil is 223 500 cases (7804 metric tons) a month, consisting of — 
Soya, 92 500 cases, coconut, 68 000, rape, 44 000, cotton, 16 000 , ground¬ 
nut, 3 000 cases. In the consular district oi Kobe there are 25 large veget¬ 
able oil-mills which pioduee roughly 75 % ot the whole Japanese output. 
All except 3 press out the oil, the remaining 3 use benzine for extraction 
purposes Three types of mill are in general use — 1) the round type with a 
base about 46 cm across, used for soya and rape , 2) the type with an 
oblong, flat base, measuring some 75x35 cm,, used for copra; 3) the 
bowl type, in which a stone roller crushes a certain amount of** seed 
pulp kept m by iron circles, used to crush soya and groundnuts a second 
and third time 

The Kashiwara oil works employs the latest American system of rotat¬ 
ing screw press. Wben filtering is required, ordinary filter presses with 
fullers' earth are employed. A new mill with a capacity of about 20 000 
cases a month is being built, and many local nulls are being enlarged so as 
to increase their output or to enable them to treat other seeds The plant 
installed is usually an adaption of American or Japanese machines for treat¬ 
ing cotton seed. 

461 - Studies ou the Rustiness of Sheet Rubber. — hellendoorn, ti. j ,,m the Archicf 
voor de RubbercuUuur tn Nederlandsch-IiuUe, Year III, No 9, pp 419-436. Batavia, 
October, 1919. 

The rustiness of sheet rubber (1) has been attributed to various causes , 
it has been ascribed to the formation of a superficial layer of resin , Morgan 
suggested that it was due to incomplete coagulation of the latex and Katon 

(*) Sheet rubber is prepared as followb — The latex is coagulated m enamelled dishes 
like those used m photography, the coagulum is taken out and squeezed with, a wooden toller 
a wooden table to remove the water, the sheet thus obtained rolled between rollers with 
different patterns on their surface and turning at the same speed (in making crepe rub¬ 
ber, they are closer together and run at different speeds) the distance between the rollers is 
decreased each time the sheet is passed through, so that the t sheet becomes thinner and 
s h ar ked with regular figures , m this way the diamond sheets are obtained , they are then 
dried and smoked (crepe is not smoked) (Ed) 

[459-4CI] 
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thinks that it is a deposit of certain constituents of the serum, especial 
piotems, dried in a him on the surface of the rubber 

The author’s lesearehes have led him to the conclusion that rusimoss 
is due to the decomposition of the serum, especially oi the pioteni mattei, 
hy an aerobic nucno-orgimisni The results oi the expemuenis are gnen 
below 

1) Experimental production of rush ness. — The a ut hoi was always 
able to produce* 111st expemnentally on sheets just taken irom the loller 
and kept m a damp atmosphere ioi 24 or 48 houis. These sheets were liung 
up in petrol tin* containing a layer of water on the bottom and tightly 
closed , small pieces oi lubber placed in a glass containing water 011 the bot¬ 
tom also became rusty. 

The great importance of the dampness of the atmosphere in which the 
sheet is placed after rolling is shown by the fact that sheets placed in a diy 
room at 40-60° C. immediately after rolling never became rusty, while, at 
the ordinary temperature, lust occasionally appeared during damp weather. 
When the petrol tin mentioned above was not hermetically closed, Ihe parts 
of the sheets turned towards the top and near the cover where there was 
some ventilation were sometimes free from rust, whereas the lower parts 
and those near the water in the bottom were always rusted. 

2) Rust occurs if the coagulum is only rolled into sheets some time after 
coagulation. — Amsisrs has stated that when the coagulum is left in 
the coagulation dishes for some time after it is done (a night, for example), 
the part of the sheet corresponding to the upper side of the coagulum and 
which has, consequently, been exposed to the air, is more rusty than the 
part of the sheet corresponding to the lower part of the coagulum that was 
immersed in the serum. This is due to the fact that infection and, possibly, 
the development of the aerobic organism, can take place more quickly on 
the surface. The author found that the rust increased if the sheets were 
rolled 24 hours after coagulation instead of immediately after. 

It should be noted that the atmospheric conditions in which the sheet 
is placed are very important, as pointed out picviously, ami they may act 111 
both ways on the effect of the infection on the coagulum. Thus, it may 
happen that the lower side of the sheet in the tin is more rusty than the 
other side on account of the greater humidity to which it is exposed, ever 
if it was the side that was immersed in the serum during coagulation, In 
present practice, as the coagulum is rolled immediately after coagulation, 
rust can only appear on those parts of the sheets that remain damp during 
the period just after rolling. 

3) Disinfection, — Rust can be avoided by disinfecting the surface 
of the sheets as they come from the rollers, e. g., by immersing them for a 
certain time in dilute solutions of formalin, chinosol (ortho-hydroxy qum- 
oline sulphate), or bisulphite Even when a large proportion of the untreat¬ 
ed sheets is rusty, the disinfected sheets do not show a trace of it, or if the 
disinfection is not sufficient, they only show traces* 

If feebly disinfected sheets are kept for a long time in a damp atmos¬ 
phere, rust will always appear, but if the sheets are disinfected b‘y plaping 
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in a tin containing dilute formalin instead of water, rust formation is prev¬ 
ented. The same disinfecting effect can be obtained by submitting the 
freshly rolled sheets to the action of steam or dipping them m hot water. 
This is the well-known method much used of late years to avoid rusting 
and surface oxidation due to enzymes. The author found a very slight 
rustiness on sheets that had been immersed for io minutes in water at 
35-5 o0 C, and disinfection was complete when the water was at least at 
6o° C. 

4) Rust caused by an infection — The author died before he was 
able to isolate the micro-organism of the infection, but his experiments 
demonstrated its existence If rust from infected sheets is suspended m 
water, and this water is sprinkled on sheets that have been disinfected by 
steam, the latter sheets will rust. Similarly very dry sheets infected by a 
drop of the suspension and placed in a damp atmosphere for some time also 
becomes rusty. 

5) The micro-organism is aerobic — like practical experience, 
the author’s experiments show that air is absolutely necessary for the de¬ 
velopment of rust on the sheets. Thus if a newly made sheet is rolled up 
tightly, only the outer part in contact with the air will rust if it is placcdin 
a damp atmosphere. Again, if sheets hung up side by side become rusty, 
it has been demonstrated by practical expenence that sheets that are 
touching remain free from rnst. The author has shown by special experi¬ 
ments that rust does not grow in an atmosphere deprived of oxygen. 

6) j Effect of temperature. — The optimum temperature for the organ¬ 
ism seems to be about 40° C. When the tins or glasses that constituted 
the damp atmosphere were placed in an incubator at 40°, rust developed 
with greater intensity than at the room temperature (27 0 C.); but at 50° C 
no rust appeared. This temperature is .perhaps too great for the growth 
of the micro-organism, but it may be that at 50° C. the humidity of the sur¬ 
rounding air is too low, so that the organism cannot obtain sufficient 
moisture. 

7) Source of food material. — The thin layer of serum material 
that remains on the sheet after draining, or the substances absorbed by the 
rubber, constitute the sources of the food material for the micro-organisms. 
In this respect, diluted serum seems preferable to non-diluted serum; 
sheets made from dilute latex (15 % and even 5.7 % of rubber) were more 
rusted than sheets from an undiluted latex. If a large part of the soluble 
matter of the serum is left on the sheets when washing them, in water after 
rolling, rusting is not avoided, but, on the contrary, is much more pre¬ 
valent. 

Planters are well aware .that if very dilute serum is left on the sheets 
after washing themiu water, there forms a layer with a gelatinous consistency 
just as if fat had been extracted from the rubber. This substance is prob¬ 
ably closely connected with the matter that forms the film of rust. The 
work, however, was interrupted before this film could be chemically 
examined. 
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8 ) Disinfection by moke. — The question as to whether smoke is 
a disinfectant that suffices to prevent the growth of the micro-organisms 
is of great practical importance. If damp sheets arc placed m smoking 
rooms with poor ventilation, a damp atniospheie may be formed with a 
slightly raised tempeiatuie, thus constituting very favourable conditions 
for the development of the micro-organisms, unless the smoke is a sufficient 
protection. The author's experiments seem to show that smoke prevents 
a considerable formation of rust under these conditions, but does not pre¬ 
vent it completely. Rust may develop especially in those places that are 
not easily penetrated by the smoke, as for example in those parts where 
the sheets are very close together. But if the sheets are rapidly dried 
m the air and if they are sufficiently dry when placed in the smoking 
rooms, smoking is not of great importance in this respect, as the sheets are 
already under conditions that do not favour the growth of the micro¬ 
organism 

9) Practical method for preventing rust. — The simplest me¬ 
thod for preventing rust under present conditions is to dry the sur¬ 
face of the sheets sufficiently quickly so that the micro-organisms have not 
time to develop, as they only grow on the surface exposed to the air and re¬ 
quire moisture. After rolling the sheets and washing them in water, they 
should be hung up in such a way, as to be well separated one from another 
in a well-ventilated place, outside the factory, if required, under a shelter 
or in a shaded spot, which is preferable to some dark corner of the factory. 
After drying for a few hours only, they should be put in the smoking room. 
The sheets should not be left to drain outside the smoking room during 
a night. 

Rust can also be prevented by disinfecting the surface of the sheet 
with a dilute solution of formol or chinosol, but this method is not to he 
recommended, as it is less efficacious and costs more than ihe practical me¬ 
thod described previously. 

The method which consists in plunging the sheets for a certain time into 
warm water should be discarded, as the quality of the rubber might 
suffer. 

462 - Utilisation of Frostgd Sugar Cane as Fuel, and its Calorific Value.— 

Pajdros, J. S., in ihe Universt dad de t'ucumdn, informes del Departatnenio de Tn- 

veshgactones tndustriales , No 7, pp. 33-43, Buenos Ayres, 1918. — Diaz, C. 

Ibid., p, 44. 

In June and July, 1918, there were sharp frosts in the Tucumdn region 
of Argentina, which rendered large quantities of sugar cane of no use for 
sugar manufacture. As the question of utilising them came up. Prof. PA- 
dras suggested their use as fuel, as 3750 kg. of cane with 70 % of moisture 
is equal in calorific value to 1000 kg. Of fire-wood. 

Sefior Diaz has studied the fuel value of frosted canes belonging to some 
of the varieties grown at Tucumdn ; he obtained the following results, cal¬ 
culated on the basis of the dry matter. ( 
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Fuel vahie of ca tain varieties of sugar cane 



Java 

1 

Ja\a 

Java 

1 

1 j*™ 

1 

Cuie 


cant. 234 

cant 213 

cane 228 

cane 36 

ch<ucoal * 

Fau 

Combustible matter 

Fuel valae 

64 75 % 

35 35 % 

. 4140 cal | 

5807% 

4133 % 

[ 4075 cal 

Gi 00 % 

39 00 % 
t 4017 cal 

t 

55 00 % 
4300% 

4009 cal 

35% 

965% 

6061 cal. 


* Incompletely caroomscd, containing some 20 % of volatile matter 


463 - Butterfat Losses in Creameries. — Washburn, r M , Dahlberg, a C, Sorenson 
J and Mortensen, M P , m The University of Minnesota, A ^ncultural Experiment Station 
Bvlkim 177, pp 12 Univeibity Farm, St Paul, September, 1918. 

The authors have investigated the differences between the actual and 
calculated yield due to mechanical loss of fat as well as to losses due to inher¬ 
ent defects of the Babcock test (1), pr to faulty manipulation of that test 
under commercial conditions. The observations were spread over 43 work¬ 
ing days at the Minnesota State Creamery. 

A preliminary series of studies convinced the authors that the Babcock 
test for milk and cream, carried out without special precautions, is suffi¬ 
ciently accurate for the purpose. But the method laid down for carrying 
out tins test should be strictly adhered to Faults committed in the com- 
posibon of the cream samples, even if they are fresh and not thick, are a 
source of considerably greater errors than the comparatively unimportant 
ones due to the Babcock test. 

An attempt was made to determine accurately the loss of fat at all 
the stages of manufacture under ordinary conditions. The weighing 
vessels, the milk cans, the pasteurisers, the pipettes, pumps, etc, aftei the 
usual rinsing, were carefully washed out with boiling water/the water then 
being weighed and sampled quickly. The water used for washing the but¬ 
ter and the boiling water used for washing the chum were both weighed 
in the churn and sampled when they were done with. All the washing wat¬ 
ers were examined by the Babcock ^nethod (boitles of skim milk). The 
skim milk and the buttermilk were examined by means of the gravimetric 
method and the Babcock test Samples of buter were taken at 10 different 
points of the churn at least and examined gravimetrically. Details of the 
mechanical losses are given in the appended table see page 513. 

The mechanical loss is practically independent of the volume treated, 
so that the percentage loss in a large creamery is very small, but careless 
work will considerably increase it 


See i? Maxell, 1920, N 362, {id). 
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Tli( k clue! cause oi the loss ol buttei lal ilut could not be specified, 
was due to t lie laet that the Babcock method shows only about 
one-third 

Losses of jut hi the nndwnual method oj b'dln-m fkim* 


Causes oi loss 


Uul\ I isses ol 1 \[ at the 
cvpaimuital cuaunciy 


Weighing -vessel, vat, heater 

Cream pre-heatei, pasteunsei, relrigerator , 

Vessel tor rpemng the cream 
Washing water of the butter . 

Washing walei of the chum 

Total losses 111 a creamery healing whole milk 
Total losst«. m a acameiy treating cieam separated by a 
hand machine 


lb 

Balnock test 

0 38 

<w% 

I 55 

0,23 

0 15 

o ,°7 

0 T | 

0,03 

0 61 

°> I 4 


r, 3 « 


0,76 


of the fat milly present m the skim milk and buttermilk, as is shown by the 
following figmes -- 


Babcock ihavmictnc 

method method 


Fat lost m skim milk 

Fat lost In bultennuk 

Fat lost mechanically 

Fat recovered m the buttei 

Tosses that conhl not be specified 


<viy % 
0,29 
0,00 
00,72 
1,<)0 


*fi\% 

0,0 

0,60 

96,72 

0,11 


The percentage losses ol the skim milk and butt ei milk ai < not influenced 
by the <[iiun1itv of buttei produced each day In a creamery where whole 
milk is used, the losses Irom all causes sue j.17 and in a ciesimery winch 
leceives and woiks cieam separated by hand sepaialois, they are 1 4 %, 
altei deducting losses in the skim milk, 111 the weighing vessel and heater 
The dnp method of sampling, which consists m taking samples from a 
tap m the pipe leading fiom the heater to the separator, is sufficiently 
accurate to allow the daily, production to be examined without it being 
necessary to analyse each day the milk supplied by each client; the a\eiage 
error oi 43 samples taken m this way was o 39 % 


404 - Transport of Milk in Frozen Blocks. — U Frotd, Ycai vii, Voi vrr, No 12 
p 322 Pails, December, 1919 

The best method for transporting milk lor long distances is as fol¬ 
lows Krcew % of the volume of the milk in blocks 'weighing from 10 to 

[ 463 - 4 * 4 ] 
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25 kg., place one of these blocks in each milk can, then fill with pasteuiised 
milk cooled at 4 0 C. Milk tieated in this way can be kept safely for 2 
or 3 weeks and be transported to any distance 

It should not be forgotten however, that while cold reduces the grow¬ 
ing power of microbes, it does not completely destroy their faculty of 
secreting specific enzymes, and this, from the hygienic point of view, cold 
can only be counted upon for preserving sound milk. 
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465 - Varieties of Potato Resistant to Wart Disease ( Chrysophlyctis endo- 
bioiica) in England. — See No. 4.20 of this Review. 

466 - Lime-Sulphur Wash or Polysulphides of Calcium as Fungicides. — See 

No, 478 of this Review 

467 - Copper Carbonate as a Substitute for Copper Sulphate in the Control of Wheat 
Smut. — See No 469 of this Review. 

468 - Experiments on Wheat Smut {Tilletia Tritlci). — Sirampeoj, n., m the 
Rendt conit dclh sedyte della Reale Accademia dei Linci, Classe di Sdcnze fisiche,matema- 
txchc c natural!, 2nd Half-year, 1919, Vol XXVHI, Tarts 3-49 PP i 5 i-t 58 Rome, 1919* 

The author found, in 1918, that “ Apulia ” wheat, grown over an area 
of some 7 hectares, was completely free from smut (Tilletia Tritici = T. 
Caries), while the other varieties grown near by, especially the " Euigia 
Strampelli ” variety, were fairly severely attacked. In consequence, 
he has attempted to find whether this difference in behaviour was due to 
chance or if there was a difference in the susceptibility of the.se different 
varieties of wheat to the parasite. 

Accordingly, he experimented with the following varieties- Bian- 
chetta, Cervara, Euigia Strampelli, Gregorio Mendel, Baionette Stram- 
pelli, Hizakiri, Gentil rosso, Invcrsable Vilmorin (beardless soft wheats), 
Maiorca, Carlotta Strampelli, Rieti, Apulia, Akakomughi (bearded soft 
wheats), Duro di Puglia and Dauno (hard wheats). 

Each variety was sown in a large earthenware pot; in the soil of each 
pot 20 equidistant holes about 3 cm. deep were made. The holes were 
powdered abundantly with smut spores, and then the.caryopses of the 
variety of wheat corresponding to the number of the pot were placed 
in each hole, so that, on germinating, the caryopses were in immediate con¬ 
tact with the spores of the fungus. 
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diseases of various crops 


The following percentages were obtained for each variety when 
mature : -—* 

The Blanche!ta variety gave 26 3c healthy plants and 25 50 % healthy caiyopses 


> Cervaro variety gave 

10 60 j 

u 

>3 

» 

5 22 » 

» 


a I/uigia Strampelli vauety gave 

0 

) 

) 

> 

1 03 


» 

)> Gregorio Mendel variety gave 

45 00 

» 

) 

)> 

40 70 1 

» 

» 

» Baionelte Stram.pJ.il variety gave 

so OO 

)/ 


» 

12.60 >> 

1 

3) 

> Hizakm variety gave 

5 00 ’ 

> 


» 

10 07 » 


3 ) 

* Gentil rosso variety gave 

10 50 » 

» 

> 

a 

10 80 » 

» 

3 ) 

» In vers able Vilinor variety gave 

15 00 » 


» 

» 

18 30 » 

3) 

» 

»Majorca variety gave 

10 00 » 

» 


)> 

TO 1 5 » 

» 

» 

u Carlotta Strampelli variety gave 

42 10 > 

* 


» 

36 20 » 


» 

» Rieti variety gave 

10 60 » 


> 

> 

10 20 » 

* 

3) 

j> Apulia variety gave 

43 75 



)) 

41 26 * 

a 

N 

>/ Akakotaugbi variety gave 

13 60 

> • 

) 

»> 

5 ^5 > 


) 

3> Buro di PugUa variety gave 

15 OO t 

> 

11 

' 

13 90 > 

» 

» 


s' Dauno variety gave o 3 » > » o » ■» » 

These figures show that the different varieties are attacked with 
varying intensity by the parasite ; thus a scale based on these figures 
and on the resistance of the varieties tested would be as follows .— 

1) Gregorio Mendel (45 00 % of healthy plants) 

2 } Apulia (43 75 » « » » 

3) Carlotta Strampelli (42.10 > » * » 

4) Blanchetta (26 30 > » * * 

5) Baionette Strampelli (20.00 » * » » 

t») Inversahle Vilmonn, Buro di Pugha 

7) Akakomughi 

8) Cervaro, Rieti, Maiorca, Gentil rosso 

0) Hizakm 

10) Bautin and IyUigia SiranipelU 

The question as to whether the position of the spores in the soil in 
respect to that of the caryopses has an influence on the possibility of at¬ 
tack by the parasite was also investigated by the author. Tor this experi¬ 
ment, Tuigia Strampelli wheat was chosen and sown in three pots in the 
following manner:— 

1) In the first pot, 20 caryopses were evenly distributed and covered 
with a layer of 3 cm. of soil on the surface of which large quantities of 
smut spores were strewn. 

2) In the second pot, two-thirds full of soil, smut spores were strewn 
until the surface of the soil was black, then a layer of soil C cm. thick was 
placed on top ; 20 wheat caryopses were placed on this and covered with 
3 cm. of soil, 

3) The third pot was.half-filled .with earth and smut spores were 
strewn on it as in the second pot; a second layer of earth 14 cm thick 
was then added, 20 caryopses were sown in it and covered with 3 cm. 
of sail. 

The pot with I/uigia Strampelli wheat sown in infected holes as des¬ 
cribed above was taken as a control. 

1***1 
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At maturity, the following peioenhigcs woie louwl.— 


1) Infection on ilit* soil suilaee aitci \ 

sowmcf anil covouu* tin* seed, with C Ik.iltlo plants 
3 cm. of soil j 

2) Infection m t!u* soil umlei a Ktyct / 

6 cm below the tatyops^s J : 

3) TniccUon m Uie soil unfit 1 a lave 1 i 

14 cm lx low the uuyopsis. \ ' 

4) Conttol pot, eaiyopses town in j 

micctcd holes, \ 


on 1 o, health} caiyopst - S2 do n 0 
"o » 100,00 ** 0 

•!<»<> °« , « 100,00 °o 

<■>0 %, a » I 03 % 


While infection was complete when the caryopses was sown in contact 
with the spoies, the percentage of healthy plants at once rose to 90 % 
when a 3 cm layer of soil was placed between the caryopses and the spores 
(case 1 above*). The 10 % of smutted plants was certainly due to the fact 
that spores had been carried by watering from the surface of the soil to 
the caryopses. There was no infection at all in the other cases. 

This shows that, for smut to attack the young plants the spores must 
be in actual contact with the germinating seeds. Consequently, besides 
burning the stubble and treating the seed with copper sulphate, the soil 
should be prepared for wheat by ploughing fairly deeply so as to remove 
the spores .spread on the ground by the wheat as far as possible from the 
seed. In addition, varieties of wheat should be chosen that are the least 
sensitive to the parasite 


469 - Dry Treatment with Copper Carbonate for the Prevention of Wheat Smut. — 

Darnulx,- -Smith, G. P. and Ross, TI., in The Agricultural Gazette of New South Wales , 
Vbl XXX, Part 10, pp. 685-602, 7 Rigs. Sydney, 1910. 

Years ago, laboratory and field experiments have led the authors 
to the conclusion that the copper sulphate solution in which wheat seeds 
are immersed in order to prevent smut from appearing is clearly injurious, 
not only to grains that are split or otherwise damaged, but also, to healthy 
seeds, by icturding and, in certain cases even, preventing germination. 

After the seed had been treated with the copper sulphate solution, 
the advice used to be giveu to immerse it again in lime water made from 
freshly burnt time, so as to neutralise the acidity of the copper sulphate. 
As regards this, the authors think that, apart fu>m the corrosive action 
of the copper sulphate, simply immersing the wheat in water is more or 
less harmful to the future plant. Kor example, if a bushel of wheat is 
immersed in water for 3 minutes, it requires 8-12 hours to dry. During 
this period, partial germination takes place and, if the grain is not sown 
at once in damp ground so that germination may continue, the swollen 
grains are stopped germinating and, when a second germination takes 
place some weeks later, when the conditions are again favourable, growth 
cannot be as healthy and vigorous as if the grains had not begun to ger¬ 
minate once before. 

With the object of eliminating the use of water, and of finding a less 
harmful fungicide than copper sulphate, the authors have carried out 
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many experiments of recent years and have been led to prefer copper car¬ 
bonate to all the different dusting powders or gases that had been tried. 
Copper carbonate, besides being a perfect fungicide, is innocuous to the 
seed and has the advantage that it can be used in the dry state. 

The method finally adopted for treating wheat seeds consists in pow¬ 
dering the seed with dry copper caibonate in the proportion of 2 per 1000. 
It was found to be essential to cover the seed completely with the copper 
carbonate powder, which can be better done by using a machine that mixes 
the wheat and copper carbonate together intimately than by doing it 
by hand. 

The results of cultural tests made in 19x7 and 1918 at the Wagga 
and Cowra Experimental Farms (New South Wales) showed an actual, 
marked increase in the yield per acre in the cases where the new copper 
carbonate treatment substituted the old method using a bath of copper 
sulphate. This increase is positive and, in certain cases, amounts to 100 %. 

The advantages derived from the use of copper carbonate instead of 
copper sulphate can be summarised as follows:— 

1) No water is used. 

2) There is no injurious action on eithei seed or young plant such 
as occurs with copper sulphate 

3) Seed wheat can even be treated several weeks before sowing. 

4) No harm comes to the seed if it remains on a dry soil for several 
weeks without germinating. 

5) Better germination is obtained. 

6) This method is quicker and less laborious than using copper 
sulphate solution. 

7) A better product is obtained. 

8) The total quantity of seed grain required for sowing can be treated 
when the farmer can best spare the time and not necessarily a day or 
two before sowing. 

470 - Preliminary Observations on the “ Straw-Blight ” of Wheat* Oats and Barley 
in the state Of Washington. — Dana, B F., in Science, New Series, Vol. I,., No. 1299 
pp. 484-485. Lancaster, Pa., November ai, 1919. 

On several occasions during 1918, diseased wheat plants were sent 
from Olympia and other localities of the western part of the State of Wash¬ 
ington to the Agricultural Experiment Station of Pullman for inves¬ 
tigation. 

Amongst the first specimens received, there were some which, at the 
base, had elliptical lesions that penetrated through the leaf sheath to 
the surface of the straw. Plants with these lesions and others with a ge¬ 
neral blackening of the lower nodes had dead roots from the first node, 
and the plants had tried to remedy this by giving off roots near to the 
second node. In certain plants, two rows of roots had been successively 
killed and still other roots had been given off near the third node. The 
plants seemed to be of retarded growth and were yellowish in colour. 

Further information obtained, particularly from the county of Cow- 
Ktz, showed that the disease was the cause of a good deal of lodging, the 
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stems breaking almost at soil level From informatioti supplied, the di¬ 
sease had nothing to do with the nature of the soil or the tillage system 
adopted. It was also observed on oats and bailey, but to a slighter de¬ 
gree, with the general blackening of the base of the straw and the death 
of the roots. 

The disease was reported on wheat in the counties of Cowlitz, Snoho¬ 
mish and Thurston ; it was most serious in the county of Thurston while, 
in the county of Cowlitz, it attacked wheat approaching maturity most 
severely. It was recorded on barley in Pierce county only, and on oats 
in Clarke, Pierce and Snohomish counties. The wheat harvest in certain 
localities of Cowlitz and Thurston counties suffered considerable loss, but 
no data is available to show that the disease had attacked the other cereals 
equally seriously. 

In 1912, Cord lev published some notes on a straw-blight of cereals 
in Oregon, but he only described the disease briefly and did not identify 
the pathogenic agent. The disease mentioned in this case is certainly 
the same as that which appeared in 19x8 in the western part of the State 
of Washington. Other signs of the disease in the United States have not 
been recorded. This disease has either been recently introduced into the 
United States or has so far escaped notice. 

The fungus found in the lesions of the straw was examined microsco¬ 
pically with great care in order to identify it. The mycelium was sterile, 
dark brown in colour, constricted at the points of origin of the lateral 
branches, and corresponded fairly well to Rhizoctonia Solani Kuhn, except 
in the diameter of the hyphae. In the case of plants showing very marked 
blackening at the base of the stem, the discoloration was found to be due 
to a very dense, superficial development of dark-brown hyphae, from 
which, in certain cases, a sclerotium was beginning to form. 

So far, no fungoid fructification has been found with the sterile material 
at the base of the stem. 

However, there seems to be a close similarity between the straw- 
blight observed in the State of Washington and the straw-blight of wheat 
and other cereals caused by Ophiobolus grammis $acc. This and other 
fungi related to straw-blight, produce an ascophorous form on the old 
straw ; it seems probable that it must be ascertained whether the fungus 
causing straw-blight of cereals in the west of the State of Washington also 
possesses a perfect or ascophorous form which hibernates on the stems 
of the diseased gramineae. It is also possible that the disease exists on 
the native grasses, and it is known that, by means of the wild host-plants, 
other fungi that cause straw-blight can be introduced into the crop rota¬ 
tion. Up to the present, it has not been possible to make a careful study 
in the field with the object of discovering the ascophorus stage. In the 
limited work carried out, the only perithecial form found on old wheat 
stubble was a species of Pleospora, and it cannot yet be said whether the 
disease in question is the same as one of the similar diseases that have 
been studied in Europe or Australia. 
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Reports show that the disease is fairly widely diffused in the western 
part of the State of Washington and the notes furnished by Coroi/uy 
seem to show that the disease may have already manifested itself for some 
years Only with time can it be ascertained if the disease will attain, 
in the United States, the same gravity as the pathological manifestations 
groupe dunder the name of straw-blight of cereals in Kurojx* and Australia. 

471 - On the Silver Leaf Disease in England (ij. —■ bintner, j , m the itoyai isohimc 

Gardens , Kew, Bulletin of Miscellaneous Information, Nos 6-7, pp. 241-263, 8 Figs , 1 1 * 1 . 

lyondcm, 1919* 

The author's researches lead to the conclusion that there are two 
types of silver leaf disease, 1} the true silver leaf, which is the more common 
and is caused by the basidiomycete Stereum purpureuni , and 2) the false 
silver leaf, which is comparatively rare and is apparently due to a physio¬ 
logical weakening of the plant. It is difficult to distinguish between the 
two forms by external examination as the foliage has practically the same 
appearance m both cases. True stiver leaf, however, is characterised by 
a dark coloration of the wood when seen in cross section, and by the 
ease with which the upper epidermis of the leaves peels off. 

The chief characteristics of tnie silver leaf are as follows :*— The nor¬ 
mal green colour is obliterated by the presence of air spaces under the 
cuticle, owing to which the light is reflected and the leaf takes on a silvery 
appearance. As a rule, there is no reduction in the number of the chlo- 
roplasts. As a result of the dissolution of the median lamella of the cell 
walls of the leaf, the leaf tissues easily fall apart when a section is cut 
through them. The dissolution of the median lamella is possibly caused 
by the production of some diffusible toxic substance during the metabolism 
of the fungus and the invaded cells of the host, this substance is then 
conveyed to the leaves by the water ducts where it causes a change in 
the enzymes which can dissolve the pectic substances of the cell wall. 
Moreover, infected plants nearly always show continuous dark-brown 
streaks in the woody tissues of the stem, twigs, branches or roots which, 
when examined under the microscope, show the presence of extremely 
fine filaments of 5 . purpureuni. If branches suffering from silver leaf 
are kept in water for 48 hours, they change the colour of the water to a 
degree ^f intensity varying with the seventy of the attack. 

Initial infection takes place just above the soil level, and even 
immediately below it and, from the information available, the fungus 
can only penetrate the host by means of open wounds. Recent inocula¬ 
tion experiments confirm the opinion that wounded superficial roots can 
be infected; the frequency of the infection probably depends on the va¬ 
riety of stock used for grafting. When the disease is li mi ted to one of 
the large branches the disease is caused by a It)cal infection and has not yet 
spread to the mam stem. Diseased suckers originating from a healthy 
tree show that the disease is present in the roots, ■while the appearance of 
healthy shoots on diseased plants indicates crown or stem infection that has 

{1} See R , August, 1917, No. 775 (Ed.) 
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not yet reached he root system. The authoi has examined the following 
plants all of which are subject to true si In r leaj - Victoua plum 
(and the stocks on which this vaiiety is usually mailed, viz,, the 
Brompton plum and Common plum). Primus lunlaniui, P fnlobu vai, 
/lore pieiio amongst apples, the I<otd <ho.svennr and I.iamlcy’s Seedling 
varieties, S 'pimen japonua vai glabralu. Neviusia alabauu lists, Ribes 
cereum, Laburnum alpinuun and eulgare. Although ftutlifications of 
S 'tereinn pm pnrenm have not yet been noticed on Spirant japoll tut \ui 
glabra la and Ribes ten mu, it is certain that the hyphae obsci\cd in the 
tissues of these plants were identical with those »f the fungus obtained 
in artificial cultures. 

On account of the frequency and disastrous effects of hue silver leaj 
and the ever increasing world-wide importance of the disease, the author 
particularly recommends the destruction of S. puypureum whatever it 
ocduii, whether ns parasite or saprophyte. 

If the disease is found localised m the upper set branches of a tree, 
the diseased blanches should be cut off below the point whore the disease 
has changed tlic colour of the wood. If the lower branches are attacked, 
there is litilc hope of tlieir recovery because, in this case, the fungus 
has already invaded the main stem , all that remains to be done is to uproot 
the tiee befoie the fructifications of the fungus can develop (usually about 
September). 

If a branch is amputated, the stump should be cut as close as 
possible to the main stem or at its point of origin if it is a secondary 
branch, the object being to help the callus to form as rapidly as possible. 
When pinning branches, the cut surface should be at once protected 
with St tckliolm tar or grafting wax to prevent spores of the fungus 
from penetrating. 

All dead or diseased wood should be removed from the plantation, 
for the fungus in wood quickly develops fructifications whose spores aie 
dangerous to the surrounding trees. 

Diseased branches should not be used for fencing as they would 
be just as dangerous as if they were left in heaps in the orchard. 
The wood must be stored in very dry places to prevent the growth of the 
fungus. In large plantations the cut branches should be made into char¬ 
coal on the spot. 

In plantations where the plough is used foi catch ciops, it is difficult 
to avoid damaging the suiface roots, but the additional injury due to 
the use of the spade can be minimised by using it carefully and by the 
pulling up of suckers. Varieties of plums grown on their own roots 
produce few if any suckers and, consequently, these varieties?should be 
planted whenever circumstances permit, Vaiieties of plums that resist 
or are less sus-ceptible to the disease, such as the Yellow Pershore (also 
known as Yellow Egg plum) and Early Rivers plums should be planted 

Varieties of apple that produce cookers of the soft type are more 
subject to silver leaf than the others, which, should therefore be planted 
in preference. 


[<**] 
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Certain stocks, suchas the Brompton and Common plums, are very 
susceptible to the disease, whilst the Yellow Pershore has a certain degree 
of resistance in addition to other good qualities. 

Ornamental trees and shrubs known to be suffering from the disease 
should not be pruned unless the cut surfaces can be protected immediately 
after pruning. 

When infected plum trees are replanted, the use of varieties such as 
Victoria and Czar that are already known to be subject to true silver leaf, 
should be avoided, and pears. Cob-ruts or Gilberts should be planted 
between the plums. 

False stiver lea} is much less prevalent than true stiver leaf, and can 
easily be identified by certain microscopic characters. The number of 
chloroplasts in the leaves is reduced, so that the leaves take on a some¬ 
what silver-lead sheen which is visible even at a distance ; the median 
lamella is not dissolved and the cells are not broken up. No trace of 
hyphae has been found in any part of the diseased plant. No continuous 
streaks are seen in which the wood changes colour and cut branches do 
not affect the colour of water in which they are immersed. 

False silver leaf is sometimes found on apple trees (Grenadier and 
Bramley’s Seedling on Camelia Sasanqua var., Koelreuteria paniculata) 
and, rarely on cultivated varieties of Cherry, Peach and Plum trees. 
It appears that trees or shrubs that have suffered from false silver leaf 
for one or two seasons will resume their normal appearance in the 
following year if they receive improved cultural treatment. 


472 - Diseases of the Avocado-Pear {Persea gratissima ), In Trinidad. — Rohkr, 

J. B., in the Bulletin of the Department of Agrtulture, Trinidad and Tobago, Vol. XVII, 
Part 3, pp. 132-133, a PI. Port of Spain, 1919. 

As there are no true plantations of Persea gratissima in Trinidad, the 
trees being disseminated in cacao or other plantations, the avocado pear 
has remained free from serious fungoid diseases'. 

On account of the interest recently shown by the planters in this fruit 
tree and as large plantations will probably be established m the island and 
will give rise to an export trade, the author has considered it a suitable mo¬ 
ment for attracting attention to the diseases which may attack the tree and 
become epidemic, as one at least has already become in other regions. 

The sole serious disease observed so far on the fruit of P. gratissima is 
that known as anthracnose, caused by a fungus very similar or closely re¬ 
lated to that which causes anthracnosis of the mango, i. e., Gloeosporium 
Mangtferae {CoUeiotriehum) gloeosporioi^es). It is almost impossible to buy a 
fruit in the market that is not more or less attacked by the disease. As the 
avocado pear is eaten at once, the disease does not cause serious loss, but, 
if the fruit is packed for export, they will all rot in a few days. 

The disease first shows itself on the fruit by the formation of a very 
small brown spot. If the attack takes place when the fruit is green, the 
brown area does not spread, a slight depression forms, and cracks appear all 
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round the edge of the spot , black pustules may exist m the centre of the 
tissue lliat has gone brown If the attack is serious, the young fruit falls 
before it is ripe , otherwise, the fuut may upon, but the epidermis ciacks 
round the brown spot When the fungus attacks fruit with a tender skm, 
it penetrates the pulp and forms a conical mass of diseased tissue which may 
extend to the stone, and the fuut gradually rots Ripe fruit when attacked, 
rots very rapidly. As in the case of the mango, the fungus also attacks 
the leaves and, up to a certain point, may cause their Jail 

To combat the disease, Bordeaux mixture must be continually .sprayed 
on the tree from flowering time until the fruit is ripe The wetter the 
weather, the more the number of sprayings that will be required 

If the fruit has to be sent .some distance, it is of primary importance 
that they should first be sprayed Even when the skm seems perfectly 
healthy, avocado pears, in practice, are always infected by the fungus 
which finds the most favourable conditions for growth when the fruit is 
packed in baskets or boxes 

It i.s often noticed in Trinidad that young avocado branches die from 
the tip downowards. Microscopical examination has shown that such 
branches are infected by Diplotha cacaoicoLi It has not been shown yet 
that this fungus can attack unwounded branches, but it probably penetrates 
the very young tissues through wounds produced by anthraenose, and, once 
m the branch, grows rapidly towards the main stem of the tree. The same 
fungus has been rccoided on specimens of giafted a\ocado pears in which 
it probably enters by wounds caused by grafting The method of control 
recommended for anthracno v sc is also suitable foi this disease. 
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473 - ThymaJas fa/gidns, a Beetle living on PoJyporus betalftws and 
Daedatea confragrosa, Polyporaeeae living respectively on the Birch and 
Willow, in New Jersey, U. S. A. — Wkxss, IT. B , in KnUmwhi tail News, Vol XXXI, 
No. i, pp. 1-13. lyuncaster, I*n , January, 1020, 

Thy malm fulgidm Er * has been long known as a coleopteron living 
on Poly pom s hrtuhnns, a parasite of the birch According to various au¬ 
thors, this beetle has been recognised as common on this Pohpoma in New 
England, Massachusetts and New Jeiscy. 

During the winter of iqi8-ic), the laivae of this beetle were very abun¬ 
dant in the fructifications of P. betulmns at Morristown, Oradell and Mon¬ 
mouth Junction and in those of Daedalea conjmgosa at Monmouth Junction 
and High Bridge (New Jersey), These two polyporaeeae are common in 
New Jersey, the former on birch, the latter on dead wood, but chiefly on 
living willows 

The adult beetles, like the larvae, live on the contexts and tubes of 
the host fungus and when numerous the fructifications are completely 
riddled. 
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474 - Parasites of the Maize Pyralid (Pyrausta nubilalis), in France (1). — 

Vuillet, A, m the Bulletin de la S octet e entomologiqne de France, No 17, pp 308- 
309 Pans, 1919 

Fifteen larvae of Pyrausta rmbilahs Hb, from the south-west of France 
were reared, and six were found to be parasitised in 1919 Two unidenti¬ 
fied hymenoptera emerged from two larvae of the pyralid ; from another 
two caterpillars two specimens were obtained of the tachinid fly Parapho- 
rocera senilis Rondam , a fifth gave rise to the tachinid Lydella stabulans 
Mg ; the pupa of a parasitic fly was also obtained but it did not hatch 
The two identified species are common and parasitise various larvae. 
Different species of birds hunt for the larvae of Pyrausta in the stems 
of maize 

475 - Charips (Charips) leguminosa n. sp., a Hymenopteron obtained 
from Aphis baker / in Idaho, U. S. A. — Weld, X, II , in Entomological News , 

Vol XXXI, No 1, pp 14-16 Lancaster, Pa, January, 1920. 

The author describes as new to science, under the name of Chanps 
(subgen Chanps) legnnnnosa, a cympid reared from Aphis baken Cowan 
(the clover aphis) in June-July, 1919, at Twin Falls, Idaho, by Mr. R H. 
Smith The latter repeatedly attempted, without success, however, to 
rear the cympid as a parasite of the aphid, he twice reared the hymenop 
teron in cages with Aphclmus lapsihgm Howard, the chief parasite of that 
aphid. For this reason he is inclined to believe that the cympid is not a 
primary parasite but a parasite of Aph lapsihgni 

476 - Apaniales gabrielis n. sp. a Hymenopterous Parasite of Pionea 
forficalis, a Mierolepidopteron Injurious to the Cabbage in France. — 

Gautier, Cl, and Riel, Ph , in the Bulletin de la SociM entomologiqne de France , 
No 17, pp. 309-312. Pans, 1919. 

Description of a species new to science, under the name of Apanides 
gahnehs , a braconid parasitic on the larvae of Pionea forficalis I/. ( Pyra - 
Mob), which, in 1919 (June-July, and September-October), attacked in 
great numbers a cabbage crop very seriously at Monplaisir, nearI v yons 
Just under half the larvae of Pionea were parasitised by the new braconid. 

Contrary to what takes place with most species of Apantdes, the lar¬ 
vae of A . gabridis emerge, under natural conditions, from the larvae of 
P. forficalis when these are hardly more than half grown. 

477 - Researches on the Food of Certain Wild Birds in Great Britain. — Collinoe, 
W.E, in The Jourml of the Board of Agriculture, Vol. XXV,No. 6,pp.668-691,7Figs 
No. za, pp 1444-1462, 9 Figs Tondon, September, 1918 - Maich, 1919. 

The author has examined the contents of the stomach and crop of 3670 
adult birds and 595 nestlings, embracing 9 wild species. From the results 
obtained, he concludes that the volumetric method, 1. e., the percentage of 
the total volume represented by each food, is the only reliable method 
for judging the nature of the food of a bird and its true economic 
value; that the numerical method is highly misleading and may lead to 


(2) SeeR. Oct-Dec., 1919, No. 1289. (£d.) 
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wrong conclnsions ; that, consequently, all tlic work done with the help 
of the latter method on the food of wild buds is of doubtful value, and 
should be begun again, using the volumetric mclhod 

Ol the q species examined, the house spunow (Passer domcsttcus) 
and the wood pigeon (Colnmba futhimbus) aie distinctly mjunotis, two, 
the 100k (Conns /iii-gilegus) and the spanow-hawk (Accipilcr msus) are too 
numerous and, consequently injurious , locally, the missel-thrush (Turdus 
viscivoms) is common , lout, the skylark (A land a aruensis), the green 
woodpecker (Ceanus viridis), the kestrel (l f alco tinnunciilus) and lapwing 
(Vanelhts vulgaris ) aie decidedly useful. 

In the inteiest of agricultuie eneigetic ineasuies should be taken 
against the house sparrow's and wood pigeons and all the orders foi the 
protection of rooks, spairow-hawks and missel thrushes should be revoked. 
But no effoit should? be spared to protect skylarks, green wood peckers, 
kestrels and lapwings. 

In the second article, which continues the previous one, the author 
gives the results of examining the stomach contents of 798 adult biids 
and 166 nestlings embracing 8 species of wild birds. It was found that 
■ the jackdaw ( Conms monedulu), the greenfinch {Embenza citrinella), the 
great tit (Pams major subsp. newtoni), the blue tit (Purus cacruleus subsp. 
obscurus), the thrush (Turdus mrniens) and (T. pilaris) are very beneficial. 

The great tit, blue tit and fieldfare are so useful that they ought to 
be protected. 

In spite of the damage it does, it would be a mistake to advocate re¬ 
pressive measures against the chaffinch (Fnngilla codobs). The starling 
(Sturnus vulgaris) has been allowed to increase unduly,,with the result that 
it does more harm than good. 

Temporary measures of repression against this bird would certainly 
keep its numbers down to normal limits, with considerable benefit to farm¬ 
ers* and fruit-growers. 

478 - On the Mixture consisting of Lime-Sulphur or Polysulphides of Calcium as 
1 Insecticide or Fungicide. — Report of Prof. Brctttxni. Rome, I/TJniverselie, Impri- 

meric polyglotte, 1920, pp. 36 + 6 Pigs. 

This report deals with the preparation of “ an old remedy prepared 
in a new way In fact, instead of making lime-sulphur mixture (1) with 
definite proportions of lime and sulphur which are treated with boiling 
water, the author, according to his patented process, produces polysul¬ 
phides of calcium in a super-concentrated mixture at 350-40° Baume, 
by using, instead of commercial sulphur, that produced by purifying 
lighting gas in a special way. This constitutes a new use for this residual 
sulphur, which is now being produced at the gas-works in Rome belonging 
to the " Societd Anglo-Romana ”, where a special plant designed for 
continuous running has been installed. 

The method of preparation is not given, but a description of the pro¬ 
duct, which is sold under the name of “ Snpersolfo ”, is given. Its charac- 

(1) See Ji. t May, 1918, No. 613 and JR., July, 1918, No. 826. (Ed.) 
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teristics are as follows . Density from 350-40° B , absence of residue , very 
intense chestnut-red colour which, turns to red when it is diluted with 
water, characteristic stiong smell, great resistance to the action of the 
air, 1 e , there is not a continuous formation of insoluble crystals of cal¬ 
cium sulphite, as is the case with the mixture made from commercial sul¬ 
phur , and, finally, a fair content of iron m the soluble state, not combined 
with cyanogen. This characteristic is very important, for the vigorous 
action of polysulphides when sprayed on plants, due to the sulphur, is, m 
this case, certainly increased the action of the iron 

The author describes the serious damage caused by parasites to culti¬ 
vated plants and, basing his calculation on figures published before the 
war (2) but trebled or quadrupled 111 order to bring them into line with pre¬ 
sent prices, estimates that agriculture m civilised countries loses the enor¬ 
mous amount of 10-20 milliard francs owing to this cause. 

In the chapter on the history of the lime-sulphur mixture, the au¬ 
thor quotes numerous results of experiments m difiereht countries, all 
agreeing on the efficacity of this remedy, and gives a list of 34 American 
works that make polysulphides of calcium for agricultural use Though 
this list is not complete, ii shows what a large use is made of this insecti¬ 
cide and fungicide by American horticulturists. 

The chemical composition of the mixture — w T hich is very complex — 
is still uncertain, but it can be assumed that it is a solution of calcium te- 
trasulphide and pentasulphide with small quantities of hyposulphite. Po- 
lysulpMdes, being very easily oxidised, decompose in the presence of air, 
giving, in the order of formation x) tetra or pentasulphide of calcium , 2) 
hyposulphite of calcium and sulphur, 3) calcium sulphite and sulphur ; 
4) calcium sulphate 

The same changes take place on the leaves, on which sulphur is depo¬ 
sited in a much finer state than ground sulphur, owing to which it is more 
active. Various opinions have been advanced to explain the action of po¬ 
lysulphides on parasites of plants , some attribute it to the action of sulphur 
vapour, and some to the oxidation of the sulphur with the production of 
sulphur dioxide. The production of sulphuretted hydrogen by the action 
of the carbon dioxide of the ait should also be considered. In addition, 
polysulphides rapidly extract the oxygen from insects, thus disorganis¬ 
ing their tissues and even asphyxiating them. 

In diluting " Supersolfo ”, the author starts with the basal mixture 
(at 21-24 0 B ) and suggests its use at 8 to 10 % strength for spraying m win¬ 
ter and at 5 to 6 % for that in spring and summer. As the density is 35- 
40° B., the amount of mixture per 100 litres of water is from 2.90 to 4 li¬ 
tres for winter use and 1 80 to 2 litres for spring and s um mer use. 

A list is given of the chief scales, injurious insects and fungi that can be 
successfully treated with polysulphides : Tetmnychus tclanus; T. mytilas- 


{2) Cf, Rouis-Dgp Rapport sur la cooperation 'Internationale dam la lutte centre les ma¬ 
ladies des plantes International PRylopathological Conference (Rome, Feb 24*1914). In¬ 
ternational Institute of Agriculture, Rome, 1914) (Ed.) 
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pidis ; " bianca-rossa’’ of Citms spp., Chrysomfhalus didyospermi; fig 
scale, Ceroplastics rwsci, peach scale, Lcctmium pcrsicac, black olive scale, 
Saissetia oleae; apple aphis, Schizoncitm hunger a ; Hypmionieuta malinel - 
Ims on apple ; apple pyralid, Carpocapsa pomonella ; peach-leaf curl, Exoas- 
cus deformans , plum pockets, Exoascus pnim ; loose smut of wheat, Usti- 
lago tntici ; wheat smut, Tilleiia tnhci ; powdery mildew of peach and rose, 
Oidium l&ucoconmm (Sphaerolhcca pannosa ), brown rot of fruit, Momlia 
fmetigena (Sclerotinia fmetigena ) , “ occhio di pavone ” of olive, Cyloco- 
mmn oleagmum , powdery mildew of grape, Oid-tum Tnckeri; apple and 
pear scab (Fusichdmm dendnheum and F. pmrnrn), etc. 

A special note is given on the powdery mildew of the grape (Oidium 
Tuckcn), against which polysulphides were successfully tried some years 
ago ; the experiments are being taken up again. The author quotes, in 
respect of this, the favourable opinions expressed by Peykon, d’ Ottavi 
and the more recent ones of Savastano in Italy and Capus in Prance, and 
it recommends that a large use should be made of polysulphides against 
this parasite of the vine, especially as polysulphides are much cheaper than 
powdered sulphur. 

The author also draws attention to the effect-of polysulphides on mites 
and insects that live on domestic animals. 

The report concludes with a hst of 64 works on the subject. 

479 - The Almond Seale (Ealecaniam coryli) in Italy. — sh-vestri, f., in the 

Bollettmo del Laboratono di Zoologia generate ed agraria della if. Scuola supenore d'Agn- 

cottura j n Porhci, Vol XIII, pp. 127-192 + 34 Figs. Portia, 1919. 

Morphological and biological description of Eulecanium coryli E., 
found by the author on the following plants : — hazel, pear, apple, plum 
(wild and cultivated), maple, elm, hawthorn, azerole-tree, golden willow 
and hornbeam. It has also been recorded by various authors on many 
other plants as well as these. 

E. coryli is known in Sweden, Denmark, England, Holland, France, 
Germany, Bohemia and Italy, and it has apparently been introduced into 
Nor£h America. In Italy the author has found it in the provinces of Ma- 
cerata, Perugia, Campobasso, Avellino, Caserta, and Naples, and it is said 
to occur in Sardinia. 

This scale, by sucking the juices of its host-plants, damages them di¬ 
rectly by removing their food substances. The female scale sucks most 
sap at the end of winter and in early spring, as then it needs it to complete 
its growth speedily. As a rule, not many specimens of the scale can be 
found on a given plant; thus, they cause little damage, but, in certain 
years and locaEties, they may attack a plant in numbers, in which cake the 
damage done is proportional to the number of scales and may lead to the 
death of the plant. 

As regards natural causes that hinder the development of E. coryh, 
amongst the first and least active as regards their direct action, are climatic 
conditions, because 'temperature, in respect of this scale, cannot cause its 
death either by increasing or diminishing in the limits within which these 
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variations take place in Europe Rain may be directly harmful mechani¬ 
cally if it falls violently at the time when the larvae are hatching and the 
same applies to wind. 

Temperature, rain and manuring can have a greater indirect influence 
in regard to favouring the development of the insect, because they may 
put the plant into a state that is favourable or unfavourable to the life of 
the coccid. The state of the plant that is most favourable to the insect can¬ 
not be shown with precision, but an important factor seems to be the abun¬ 
dance and especially the superabundance of sap, because, in the green¬ 
house, with much watering, a relatively large number of larvae can be 
got to survive in certain cases. The larvae of the first stage die in large 
numbers for reasons that are not yet known with certainty 

Amongst the biological conditions that have been noted as unfavoura¬ 
ble to the insect, the presence is specially important of certain inidentified 
fungi that cause their death, particularly of larvae of the first and second 
stages. The following insects, some of which have been already noted by 
other authors, are very important in this respect: 

a) Coleoptera — Chilocoms, bipustalatus L,. ; Exochamus 4 -pustu¬ 
lates I/. ; Anthnbus fasciatus Forster 

b) Hymenoptera •— Encyrtus mfidtis (Rossi) Datr.; Blastothrix * 
sencea (Dalm.) Mayr, in turn attacked by Pachyneuron coccorum D.; Aphy- 
cus punchpes (Dalm.) Mayr, also attacked by Pachyneruron coccorum•; 
A. philippiae Masi, Coccophagus scutellaris Dalm.; and Microterys sylvius 
(Dalm.) Thoms. 

The author gives a biological and morphological description of nearly 
all these natural enemies of the scale. 

480 - Coelosterna scabrata, a Coleopteron Injurious to Casuarina equi- 
setifolia in Reunion. — Ubsnb, P., in the Bulletin de la SodM entomologigue da 
France, No. 17, pp. 301-302. Paris, 1919 

The Entomological Daboratory of the Natural History Museum of 
Paris has recently received from St. Denis, Reunion, some specimens of a 
longicom beetle that is injurious, as a larva, to young plants of Casuarina 
equisetiiolia in the island. 

The author identified this insect as Coleosterna scabrata E., a common 
species in many parts of India, but hitherto unknown in Reunion, where it 
is apparently a recent introduction 

[41 *-4 8 *] 
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481 - Beriberi and Deficiency Diseases. — scaia, a. Benberi e Maiattie per careuza, 
Rivista cntica, Extract from the Anna.ii d’lRiene, Year XXIX, Part, V, pp. 33. Rome, 
1919. 

Critical review of the numerous papers published 011 this subject and 
discussion of the very diverse opinions expressed on the etiology and treat¬ 
ment of deficiency diseases. The author also expounds the theories that 
he has foimed m the course of his own researches. 

After an introduction dealing with beriberi, the first part summarises 
the papers on the etiology of the disease, experimental beriberi and vita- 
mines, and the specific action of vitammes. In the second part, a detailed 
discussion is given on the composition of the different foods, the nattue 
of vitammes and their antiberiheiic or antiscorbutic action respectively 

The conclusions arrived at in the first part are as follows 

x) Polished rice is really th<4 cause of the beriben epidemic in places 
where it is abundantly or almost exclusively used in the oidinary diet. 

2) All foods, when eaten alone for a varying length of time, are sure 
to cause an organic disturbance which finally turns to a true disease of the 
type of beriberi or scurvy are also varied. 

3) These two diseases are caused by the lack, m each food, of ac¬ 
cessory substances called vitammes. These are specific and different fox 
each disease of the above-mentioned group, just as the vitammes that fa¬ 
vour growth. 

4) The chemical nature of these accessory substances is uncertain 
and the many authors who have investigated it do not even agree on this 
point. They apparentl y are a 1 haloids of the pyrimidine or hydroxypyndine 
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group, which decompose on heating owing to a rearrangement of the atoms 
in the molecule, 1 e., the reversible transposition called physiological isome- 
nsm . 

5 ) The anti-beriberi vitamme is destroyed by heating at I20°C. 
for a short time and is only slightly changed by heating, even for a long 
time, at xoo° C., Again, the anti-scorbutic vitanune is quickly decomposed 
when the substances which contain it dry up naturally, as well as ty heating 
to ioo° C, or even less, for a short time The vitamine which favours 
growth resists even prolonged heating at ioo° C. and over. 

Tor these reasons it maybe supposed that vitamines or accessory subs¬ 
tances in their natural state are not simple substances and that the extracts 
that have this character, though they undoubtedly have a curative action 
on polyneuritis, are not true vrtammes but different substances which 
exist either in the same state in the raw materials or as decomposition pro¬ 
ducts of vitamines or other substances. 

The author inclines towards the former hypothesis, especially because 
it is certain that vitamines are not stable, and, consequently, are easily 
decomposed.: — (a) simply by drying (anti-scorbutic vitamine) ; (b) by 
exposure to temperatures of varying height in the presence or absence of 
water (anti-beriberi vitamines) ; (c) by the action of caustic alkalis* 

This is by no means of an alkaloid character, but that of en zymes, dias¬ 
tases, toxins, toxo-proteins and special complex substances constituted by 
two parts, one organic, one inorganic. The author's personal opinion is that 
vitamines are probably true colloidal complexes possessing as well as the 
properties mentioned above, other special and characteristic properties* 
In fact, vitamines, like all colloids, are retained so firmly by animal char¬ 
coal as to make it impossible to separate them ,* they are fixed by alumi¬ 
nium silicate, but can be separated from it by an alcoholic solution of so¬ 
dium, which is a solvent of organic and protein matter in general; and they 
are precipitated by tannin* 

Theoretically and practically, so the author thinks, the hypothesis 
can be supported that vitamines are colloidal complexes, possibly consti¬ 
tuted by an organic and inorganic part, and which can provide the central 
nervous system with the quantity of salts it needs in order to function and 
maintain the essential equilibria. Again, it is not improbable that defi¬ 
ciency diseases are due to defects in the inorganic nutrition, especially of 
certain paits of the body, owing to the lack of substances which can trans¬ 
port the salts and act as diastases. This is the cause of the disturbances 
which, in time, turn to disease and inevitably lead to death. 

There is no doubt that when certain salts, or a mixture of certain salts 
and the ash of cereals that produce beriberi are added to a beriberic ration, 
the disease is neither prevented nor cured This, however, is not a final 
proof, because the salts in question aie not in the same form as those in the 
food, so that they cannot'act like them, and cannot nourish certain parts 
of the organism, for they are at first kept back, then eliminated. In fact, 
Bunge found that the value of salts combined naturally with organic matter 
(complexes) is very different from that of salts not so combined. 
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When the composition of food materials is examined, not by the crude 
analysis (which is of limited or at least incomplete biological significance), 
but by an analysis which takes into account the state m which the consti¬ 
tuents occur, a fact can be observed winch, though hitherto largely neglect¬ 
ed, is very important, and which is the transformation of the organic 'phos¬ 
phorus into inorganic phosphorus, accompamed by a rise in temperature, and, 
usually, by the decomposition of the complexes by heat or even by simple desic¬ 
cation 

Thus, Francis and Trowbridge have shown that cold water extracts 
the phosphorus m meat at the rate of 52-65 % in the organic state and that, 
if the solution is heated above 50°C, the organic phosphoius gradually 
passes into themoigamc condition, while allot it passes into the inorganic 
state when heated to ioo°C The change from organic to inorganic phospho¬ 
rus also takes place in milk 

Certain complexes can be decomposed simply by drying ; this is why 
dry ceieal grains contain no anti-scorbutic vitamuics, which are verylabile 
complexes liable to decompose more easily than the much more stable 
anti-beriberi c vitamines. However, the former vitamines reappear when 
the seed germinates, i.c., when synthetic activities recommence. 

These facts contradict the generally accepted opinion that vitamines 
are alkaloids, for the latter are so stable that they are affected neither by 
drying nor heating to ioo° C., or over 

It becomes more and more probable that deficiency diseases are due 
either to defective nutrition in salts, to the lack of some acid or base, or 
to the lack of complexes which can transport the inorganic materials. In 
the case of scurvy, the lacking inorganic matter probably consists of earthy 
phosphates in the state of complexes that are easily decomposed by heat 
and drying, while in the case of beriberi, it probably consists of alkaline, 
phosphates. 

The proteins of rice and maize have been accused of incompleteness, 
thus respectively causing, beriberi and pellagra tu persons whose diet is 
almost exclusively composed of one or other of these cereals. But it has 
been shown that the proloin of rice is almost complete (only tryptophane 
is wanting) and that it has a food value equal to 4 / 6 tliat of milk case in. 
This protein, therefore, is no more the cause of beriben than the zem of 
maize is of pellagra, for a food composed exclusively of maize never 
produces that disease in rabbits, though it does cause scurvy, as is the ca*e 
with all the cereals. 

Conclusions. —* (1) In considering how beribcii and scurvy arise, 
great importance should be attached to the inorganic constituents of the 
ration when they do not constitute a balanced and physiologically complete 
whole, and when they are not present in the form of colloidal complexes 
that can transport them to parts of the organism where they could not 
otherwise penetrate. It is true that no appreciable benefits were obtained 
by adding to the daily beriberic ration various inorganic materials whether 
alone, or mixed, with or without organic salts. Again, it is also true, 
that, m this way, the conditions in which the inorganic materials occur in 
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the food are not reproduced and that the defective lation is not compen¬ 
sated Consequently, all the experimental results hitherto obtained are 
deduced from faulty hypotheses and are erroneous. 

2) The continuous use of a single food m which the inorganic matter 
is not complete, leads to beriberi, which is a form of acidosis, and to scurvy 
also a form of acidosis, aggravated by the retention of the earthy phosphates 
owing to the fact that heating has destroyed the corresponding complex 
which nourishes the bones. 

3) The proteins of rice are not the cause of beriberi, and neither is 
zein the cause of pellsgia. 

The former are complete, as they contain all the amino acids necessary 
for the synthesis of animal proteins. 

482 - Hie Anti-scorbutic Value of Dried and Germinated Seeds. — Chick, h and 
Dei.p, E 3 J , in the Biochemical Journal , Vol XIII, No 2, pp 199-218, 5 diagr., biblio¬ 
graphy of 16 publications. London, July, 1919 

* By means of feeding experiments on guinea-pigs, described m detail 
by the authors, the following facts were established :— 

Evidence was obtained confirming Furst’s observation that the con¬ 
tent of anti-scoihutic accessory factor m dried peas and lentils increases 
greatly or germination The anti-scorbutic value of the seeds, after soak¬ 
ing m water for 24 hours and germinating for 48 hours at room temperature 
is 5 or 6 times greater than that of the same seeds when dried, and, though 
lower than the anti-scorbutic Value of orange or lemon juice, or of the 
cabbage or swede turnip, it is equal to that of several other vegetables 
such as -tinner bears and potatoes, and greater than that of the carrot 
or beet. 

But these seeds, dried or germinated, do not contain sufficient growth 
promoting factor to give satisfactory growth m the absence of milk from 
the diet. It seems piobable that it is the fat-soluble vitamine that-is 
deficient. 

A considerable proportion of the anti-scorbutic power produced in 
germinated seeds is destroyed by boiling ; consequently, these germinated 
seeds should be cooked as quickly as possible. 

WeWCSBDCKB {The Lancet, London, December 14, 1918) has shown that 
germinated runuer beans ean be successfully used in the treatment of hu¬ 
man scurvy. The authors quote other proofs, furnished by feeding expe¬ 
riments on human, diets, showing that germinated grains and their products 
are useful in preventing human scurvy. 

483 - Relative Anti-scorbutic Value of Fresh, Dried and Heated Cow’s wrfllr. 
— Bashes, R. B. [and Home, E. M., in The Biochemical Journal, Vol. XIII, No 3, 
pp. 30 6-3 28. Cambridge, November, 1919. 

Raw cow’s milk is one of the poorest of foods from the anti-scorbutic 
point of view. Thus, whereas 1.5 to 10 gm. of various raw fruits and 
vegetables suffices to prevent the appearance of scurvy in the g uine a-pig 
fed on a diet free from other anti-scorbutic foods, from 100 to 150 gm. 
of raw cow’s nnlkis necessary to obtain the same result. It has been 

£ 481 - 483 ] 



RUBAI, hygiene 


533 


suggested, based on theoretical grounds, that dried milk should have 
a still lower anti-scorbutic value than raw milk, while many medical experts 
stale that dned milk is a satisfactory substitute foi fresh milk as the sole 
food for children, with no danger of scurvy from its use. The authors set 
out to investigate the problem experimentally and have made the following 
observations :— 

Guinea-pigs kept on a diet of oats, bran and milk showed no signs of 
scurvy ; they did show signs, however, when the milk was replaced by an 
equivalent quantity of dried milk whether recently mgde (i or 2 weeks) or 
not freshly made (i to 6 months) 

In experiments on monkeys, scurvy was prevented by the use of raw 
milk and of milk brought rapidly to boiling point then immediately cooled, 
hut it was not prevented when dried nnlk was used. 

Drying deprives milkofnore of ltsefficacityas a growth-promoting food. 

Cow’s milk produced in summer is of greatei value against scurvy 
than that produced m winter. This is because of the difference of feeding 
between the two seasons : grass in the former, oilcake, hay, cereals and 
roots in the second. Feeding with swedes and turnips, on the contrary 
to feeding with mangels, apparently gives a milk of somewhat higher 
anti-scoxbntic value 

In consequence, when children are fed with diied milk, they should 
be given some anti-scoxbntic food as well , the raw juice of oranges, swe¬ 
des and tomatoes are particularly useful in this reapect. 

484 - The Stability of Lactalbumin when Heated. — Emmet, a. d and euros g. o., 
in The Journal of Biological Chemistry, Vol. XXXVIII, No 2, pp. 257-265 •+• 7 diagr. 
Baltimore Md., June, 1919 

Apparently, there exists a certain, specific and characteristic difference 
between the growth-promoting value of casein and lactalbumin. The 
authors took up the subject with the object of finding whethei heat 
has the same destructive action on the food value of lactalbumin as that 
observed by MacColeum and Davis on the nutritive value of casein. 

The experiments were earned out with rats. The results show that:— 
(1) High temperatures do not affect the growth-promoting value of lactal- 
bumin as a growth-promoting food if it is dried in vacuo at 55 0 C. or heated 
in a hot-air oven at 90-loo°C. for 16 hours, or in an autoclave at 10 atmo¬ 
spheres pressure for 2 or 6 hours ; (2) the amount of butter fat (5,18, 28 %) 
used with the lactalbumin, heated in the autoclave for 3 hours, has no 
influence on the rapidity of growth ; (3), heated lactalbumin is not toxic 
to young glowing rats; (4) confirmation is obtained that lactalbumin is of 
great value as a growth-promoting substance, and the authors put forward 
the hypothesis that it contains a factor of the nature of a vitamins, hut 
different from water soluble B. 

485 - Availability of Carbohydrates in Certain Vegetables. — ornsssn, w. h, in 
The Journal of Biological Chemistry, Vol. XXI, No 1, pp 45-48. Baltimore, Md., 
January, 1920. 

The extensive use made of certain vegetables with a low carbohydrate 
content, such as spinach cabbage, cauliflower and lettuce, in a diet fox a 
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diabetic person, makes it desirable to know exactly how much sugat- 
formitig matter is contained in these foods. The author investigated the 
question m the laboratory of biological chemistry of the Washington Uni¬ 
versity School of Medicine, Missouri, U. S A. The methods used consisted 
either m analysis with the use of diastases and copper reduction, or by 
feeding phlorodzinised dogs to which phlorodzin and adrenaline had 
been given after 48 hours of fasting (method of Sanstjm and Woobyatt, 
described in the Journal of Biological Chemistry, Vol XXIV, p. 327,1916). 
The results are summarised m the appended table, which also gives the 
results obtained (by difference) m previous work by Atwater and Bryant 
(U.S Dept of Agriculture, Bulletin 28, revised, 1906) 

Availability of carbohydrates of certain vegetables . 


Analytical method 


Vegetables 

> 

• 

With 

taka-diastase 

Ptaoiodzujis- 

ed dog 

Atwater 

and Bryant 

Cabbage . . ... ... 

4 4 % 

50 % 

45 % 

Cabbage cooked thnee. 

l 04 

0 5 

— 

Cauliflowers . . .... 

28 

34 

37 

Cauliflowers cooked thnee . 

08 

0.8 


Spinach . ... .... 

— 

1 2 

23 

Lettuce. .... 

1 0 

"*—* 
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486 - Oa the Thermal Differences between the “ Ubac „ and “ Adret,, of a Lacustrine 
Valley. — Gain, E. and Gain, G., in Camples rendus de V Academe des Sciences, 
Vol &,XX, No. 3, pp. 191-194 Pans, January, 1920 
The differences of vegetation found at the “ubac" add “adret ” 
of a valley are usually thought to be the result solely of the thermal condi¬ 
tions .— the sum of useful temperatures, the earliness with which the snow 
melts away, the earliness of thawing, the duration of direct insolation, etc. 
The authors have carried out observations on the thermal difference to be 
found in summer in the climate of the east of Prance between the two 
slopes of a lacustrine valley (Gerardmer valley), running approximately 
from east to west. The slope situated to the north of the “thalweg” 
(valley floor), and which, consequently, faces south, has “adret ” charac¬ 
ters which are especially shown by phenological advances in the phenomena 
of flowering in spring. 

On the floor of the valley, the lake forms a large mass of deep water 
of slight variability as legards temperature in summer. The lake clearly 
separates the influences totalised by each of the two slopes of the north and 
south banks. Thermometric observations with the help of special instra- 
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ments were carried out to the accuracy of o.i25°C. In order to bring out 
the general bearing of the thermal profile orientated NS perpendicularly 
to the axis along which the volley is orientated, the authors chose the 
second part of a dry period that extended over August and September, 1919 

After many preliminary experiments, with the object of avoiding sour¬ 
ces of error, the authors took as a basis the simultaneous recoidmg of 
the temperature of the soil, at 10 cm deep under vegetation like that of 
short turf (mowed meadow). 

The observation points were at an altitude of 660 to 800 m. This 
slight difference in level cannot give a regular series of temperatures that 
decreases as the observer goes higher up the two slopes. 

On September 5, 1919, 930 a. m. (at 10 cm deep, in the shade)* — 

Soil temperatures at the " ubac ” (Xette) : 2.25 0 to 12 5 0 C. 

Soil temperatures at the “adret ” (Les Xettes) : 13 5° to I5°C. 

(Adret . , i 4 ° 25 ° 

Averages 1 Ubac . . 13 375° 

(a—U , o 875° C 

On a hill situated in the valley, a thermal profile orientated east- 
west gave, m the afternoon, A—U X x 625° C. 

After one month of summer drought, the differences of the 9 temper¬ 
atures of the ubac and adret are minimum therefore, and hardly more 
than i° C. The authors sought for another characteristic in the tempera¬ 
ture of the water draining from the two slopes at the moment when it ar¬ 
rives near the lake 

The authors have repeatedly noted, approximately at the same time, 
the temperature of the water and of the soil washed by the nine tributary 
streams, of which 3 at the adret and 3 at the ubac were comparable, hav¬ 
ing a similar course and flow. The following averages were obtained :— 


(1) Temperature of the water at a depth of 10 cm. :— 


1 

Adret < 

<R No 
» No, 

1 . 



• 

16.5° C\) 

I6> | 

1 

> average 

15 16“ 

1 

< 

Ubac 

* » No 
fll No 
} » No 

3 

I . 


• - 

■ * 

13.^5° ; 
14 5 0 C. \ 
1 3° : 

) 

) 

> average 

X3*x6° 

! 

( » No 

3 


, , 


X*J° ) 

1 



c 


c 


(2) Temperature of the soil at 10 cm. below 
(RXo 1 • * * 

Adret ? » No 2 * . 

( » No 3 * • 

S R No. 1. 

» No. 2 . * . 

» No 3 * - * * « 


the bed of the stream :— 


16 0 c. \ 

16° \ average 15.16° C 

13 5° ) 

14.50 e. \ 

16° > average 13 25° C 

12.25° ) 


Difference between the adret and ubac : A — V — x 91 0 C, 

The temperatures were also taken of the springs, the water of the lake 
and of the lake side ; these were :— 
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(1) Minimum temperature of the spring :— 

At the adret (Haut des Xettes). io 25 0 C 

At the tibac (Roche du Lac) . . 7 25° C 

A — U **= 3°C 

(2) Temperature of the [surface) water of the lake : 19.5 0 C. 

(3) Temperature of the air one metre above the soil: 20° 0 . 


(4) Temperature of the shores of the lake (September 3, 1919, 10.30 
a. m.) *— 



Dry soil 
m the shade 
shore 

wave-washed 

Limit of soil 
wet 

by lake 

Stream 

water 

Lake water 
near the 
shore 

Adret . - - 

.I4°C. 

16 75°C, 

I3°C. 

i8°C 

Ubac .... 


12.5 0 

12° 

17* 


A — XJ ■= 1.5°—2° C 

4 25°C 

i°C 

I°C. 


487 - Experiments In Agricultural Meteorology Relating to Wheat made at the 
Higher Agricultural Institute, Lisbon. — figueiredo filippe, e. a , in the Boletim 
da Associagao da Agricoltura Portuguesa, Year XXI N.o 8, pp 251-264. Lisbon, August, 
* 9 * 9 - 

The latest observations confirm the previous discovery made by the 
author of the existence of an inverse ratio between the yield and rainfall 
during growth. Similar conclusions have also been arrived at by Teles 
da Silva Menezes, Director of the Agricultural Station of Figueira da 
Foz (1918-19). 

It was found possible to deduce with the greatest accuracy from ob¬ 
servations extending over 7 years the following critical period *— The 
February rams have the most marked action on growth, and years of good 
and bad harvests coincide exactly with the years having a dry and rainy 
Februai y, respectively. 

In 1918-19x9, wheat was sown thrice in the experiment field, once on 
December 15, once on February 1, and once on Match 1. The following 
crops were obtained :— 

December 15. 75 times the seed 

February 1. .... . . 8.0 » » » 


March 1 . . .... . . 9.7 » » » 

The distribution of the 10 in was as follows :— 




Crop in 

. - 


December 

February 

March 

From first rains to sowiug . ...... 

From sowing to coming up ...... 

From coming up to tittering , .. 

From tillering to earing.. . 

From earing to harvest.. 

35 9 mm 
71.6 

186.7 

179*9 

20.3 

295.4 ram 
39 9 

16.3 

135 2 

77 

338.9 mm 
3 b *5 ’ 

11.7 

107.3 

0 0 

Total (from sowing to harvest). . 

458.5 mm 

899.0 mm 

f 155.5 mm 
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It will seen that, m every case, the ram is scanty during the critical 
period of growth. In the years of good harvest, m fact (13.7 times the 
seed), the rainfall between coming up to tillering is, on an average, 
325 mm. 

But, on account of the favourable conditions as regards rain (especially 
the March sowing), the haivest was that of poor years. The cause is the 
almo st absolute lack of rain during the period from eanng to harvest, 
aggiavated by a sudden rise in temperature m the second half of May 
or in the first half of June. There was thus slight lodging, and the 
grams, owing to hastened ripening were badly formed and of inferior 
quahty 

488 - The Drought in 1919 In Touraine (Franee) and its Effects on the Vines, particu¬ 
larly on Direct Hybrid Bearers. — Chatjvigne, a , m the Revue de Viticulture, Year 
XXVII, Vol LII, No 1342, PP 197-199 Paris, Kaich, 1919 

In 1919, there was a very rare and highly interesting meteoro¬ 
logical case, m so much as a drought compaiable to that of 1893 put 
to test the different vines that are studied and preferred by many 
growers. 

It may be said that, in Touraine, April 15 was the end of a long period 
of rain, which had soaked the soil with water that took a long time to soak 
into the subsoil Except for a few successive stormy downpours, the dry 
season began at that moment. The heat increased on May 10 m an un¬ 
broken wave that reached its maximum on June xi with a minimum of 
-f- 12° C in the night, a maximum of + 33 0 C 111 the shade at noon, and 
4 * 5o°in the sun among the vines .. A temperature of as much as + 52 0 C 
was even registered at noon in the sun on June 16. 

After that date, the heat diminished, but not a drop of rain fell until 
June 25, after which, up to August 8, there were only a few slight showers, 
which were so eagerly absorbed by the dry ground that no traces were left. 
Then began the period of great heat, which reached its maximum on Au¬ 
gust 13, 14 and T5, with temperatures of at least 16.5° C at night, -f-32 0 C 
in the shade at noon and 5o°C. ;n the sun. This heat afterwards decreased, 
but the period without rain lasted until the showers on September 20, and 
the more abundant rain on Sept. 27 which decided the fate of the crop. 

The grafted vines and the hybrid direct bearers behaved differently 
with regard to the drought. 

The "Cots ” and "Bretons " as well as the " Grolleaux in spite 
of their great resistance, showed the effect, especially in arid soils, by the 
drooping of their leaves. The bunches ceased to develop, the grapes did 
not increase m size, growth was slowed down, and no advance towards 
maturity was made until the first rams in September. In the following 
fortnight, the basal leaves, which were still green, regained vigour, the 
grapes developed normally, although late, and the harvest was plentiful 
and of good quality. 

By means of a comparative examination, the author found that this 
was by no means the case with hybrid direct bearers. 
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At first, at the moment when the floral clusteis emerged, it was noticed 
that their number was somewhat reduced and that, whilst the French vines 
had vigorous bunches with fine petals, the hybnd bearers had only small 
ones. Then the drought came, and soon profoundly affected the hybrids 
in every part, the leaves, for the most part, dried up, showing that growth 
was entirely stopped The bunches had undeveloped grapes consisting 
of fleshy, very acid pulp enclosed m a thick, tough skm. 

When the rains came and decided the* fate of the crop, it was found that 
they had come too late, as the droopin g leaves no longer fulfilled their active 
function and the grapes remained small and miserably droopmg 

All the hybrids without exception were seveiely tried, particularly 
white and red Sdbel, Baco, Malegue 1157-1 and Girerd 157. 

As regards fungoid disease and scorching, it can be said that, as the 
season had been so dry, disease hardly appeared, and there was practically 
no mildew and just a lew attacks of oidium Though the direct bearers 
did not suffer m this respect, the same cannot be said of scorching, which 
affected practically all the vineyard, fairly severely m certain regions, 
and caused an appreciable loss of the crop. 

The sudden heat on August 10 with + 52 0 Cin the sun and on August 15 
with 50° 0, after a dull period, caused this damage to the up covered bunches 
which were then in an awkward period of growth The hybrids were 
severely tried because they themselves had no resistance. 

489 - The Behaviour of Certain Grafting-stock as regards the Great Drought of 1919 , 
IB the South Of France. —* See No. 532 of this Review, 

490 - Effects of Summer Temperatures on the Geographical Distribution and Ger¬ 
minating Capacity of the Seeds of Pinus sylvestris in Sweden. — See No 536 

of this Review 

com PHYSICS, 
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mb 
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491 - Calcium and Magnesium Content in Virgin and Cultivated Soils in Ohio. — 

Ames, J. W and Schollen-Berger , C J {Ohio Agricultural Experiment Station), in 
Sml Science , Vol VIII, No 4, pp 323-335, bibliography of 8 works Baltimore, 1919* 

The authors have estimated the contents of total and N/5 nitric acid 
soluble calcium and magnesium as well as the carbonate and soil reaction 
of both cultivated and virgin soils in 23 localities in Ohio. 

The analytical data show that, in the majority of virgin soils, there 
is a concentration of easily soluble calcium and magnesium near the surface, 
whilst, m cultivated soils, the subsoil*contains more of these elements than 
the surface soil 

There are certain interesting relations between the proportion of the 
total soluble calcium and magnesium and the content of carbonate, as well 
as the soil reaction. Thus, when the proportion of the total soluble calcium 
and magnesium together, is relatively high, the soil often contains more 
carbonate and is more basic than similar soils containing a smaller propor¬ 
tion of soluble bases and this fact holds good for soils with a low percentage 
of carbonate as well as for those with a high percentage 
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492 - Absorption of Soil Constituents by Plants at Various Stages of Growth* — burd, 

J S (Profes&of of Agricultural Clicmistiy, College of Agriculture, Univeisity of California), 
m the Journal cf Agricultural Research, Vol XVIII, No 2, pp 51-73 + 1 Fig + Biblio¬ 
graphy of 9 works Washington, D C, 1919 

Experiments were nude with Belch selected barley grown on a silty 
day loam and on a fine sandy loam respectively m 191b and 1917, and the 
composition was analysed at various stages of growth 

In spite of the diversity of soil and harvest, a considerable parallelism 
was observed between vegetative growth and the successive changes of the 
rate of absorption of the plants. Thus, a large absorption was noted m 
the first stage, then a notable loss of potash and nitrogen in the plant in the 
second stage of growth ; then there is a fresh period of absorption, while, in 
the third stage, absorption practically ceases. The losses took place when the 
constituents of the aqueous extracts of the soil were at a minimum or 
close to it, and when the constituents migrated from the leaves to the ears 
The authors are of the opinion that a high concentration of the soil 
solution is unnecessary and is even undesirable at certain stages of the growth 
of many plants. They suggest that the research method followed with barley 
should be applied to other plants in the hope of obtaining data for the more 
rational formulation of experiments with sand and water cultures. 

493 - The Effects of Zinc in Experiments on Soils Contained in Zinc and Galvanised 
Iron Recipients* — Conner, S. T. (Dept of Soils and Crops, Purdue University Agri¬ 
cultural Experiment Station, Lafayette, Ind ), m llie Journal of the American Society of 
Agronomy, V ol XII, No, 2, pp 61-6-1 -j- Bibliogiaphy of 9 works. Washington, 1920, 

During experiments with acid soils,.m zinc and galvanised iron pots 
covered with paraffin wax, the crops m the second season unexpectedly 
decreased. O11 examining the literature on the subject, it was seen that 
zinc has usually a toxic action on crops and, in fact, the expermifr ta 1 soils 
were analysed and found to contain zinc 111 harmful quantities when they 
were not limed, wlule, in those that had been given plenty of lime the zinc 
content was appreciably reduced. Thus, the acid soils m the pots contained 
from 0.021 to 0,088 % of zinc according to the acidity, while, in limed and 
non-acid soils, the zinc varied between 0.001 and 0.002%. 

These results can be explained by the fact that the paraffin wax coat¬ 
ing of the pots had a granular structure, .so that the acids of the soil could 
pass through and form zinc salts. No really protective and efficacious 
covering has yet been found, and for this reason zinc should not be used 
with acid soils, The action of acid soils on the zinc shows that these soils 
really contain acids, i.e., their acidity is chemical and not physical owing 
to selective absorption. 

494 - The Use of War Explosives for Industrial and Agricultural Purposes* — Gari¬ 
baldi, C,, m tbe Giormle di Chimtca Industriale, Year II, No. x, pp. 10-22 + 9 Figs* Hi- 
lan, 1920 (i). 

Explosives which, owingto their chemical composition and their struc¬ 
ture, burn rapidly and which, by their lively and instantaneous combustion* 

(1) Sec R , 1911, Nos. 2529, 3135 ; 1913, Nos, 671, 777 , 1398 ; 1913, No. 330; 1914, 
No logs ; 1917, Noe. 107, 1000 ; 1919, Nos. 19, 685, 82r, 1091* (Ed.) 
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give off gases at high temperatures and piodtice consideiable pressure, are 
usually considered as mining explosives, whose action is to split up by 
the explosion. Amongst the commonest ones, which have long been used 
industrially for piercing, demolishing and destroying heavy, cumbrous 
materials, for rectifying canals, work on mines, roads, etc , the different 
grades of dynamite and special black powders have so far taken first place. 
Several mere or less successful attempts have been made to adapt these 
explosives to agricultural use. 

In 1870, De Hamm, at Vienna, suggested the use of dynamite in agri¬ 
culture. In 1878, Ascanio Sobrero, the inventor of nitroglycerin, pu¬ 
blished in the Annah della R . Accadmma d’Agricoltiwa of Tmm,the results 
obtained by using dynamite for agricultural purposes and he also gave ins¬ 
tructions to farmers m the use of this explosive for breaking up land. As 
various disadvantages btcame apparent, and as the process was not generally 
"adopted at that time for various reasons, without courting the absolute 
need of special knowledge and skilled workmen, these experiments weie 
not received with great mteiest in the agricultural world. Several years 
passed, during which these expenments, if not completely abandoned, 
were at any rate somewhat neglected, until the subject was bravely token 
up again and applied on a large «cale first in America, where an industry 
actually sprang up, and developed so that, m 1911, a single works in the 
United States sold 3 millon francs" worth of dynamite solely for breaking- 
up soil. Similar uses were tried m Europe, and Italy also followedthis 
example. The vl e of dynamite and black powder, foi felling trees, opening 
roads, excavating in rock and destroying bridges has always been peculiar 
to military services. 

Up to the present, dynamite has always been the explosive used in 
agriculture, whilst the modem explosives brought forward by the reoent 
war have only been used for military purposes. Now, there are huge 
stocks of them which cannot be utilised and which are easily subject to 
dangerous changes. New experiments have been made with these explo¬ 
sives, using past experience as a guide, and as these cannot be costly 
now, the object of the experiments was to help the farmer to carry out 
work that he could not accomplish solely by ordinary means. 

The explosives that have been tested thus can be divided into three 
groups .— 

1} Progressive firing explosives, using as a basis, nitroglycerin, baKs- 
tite and solenite, m sheets, slabs or threads. 

2} Trinitrotoluol (tritol, T. N. T.), which requires a detonator ; in 
crystals or granules, compressed or melted into blocks. 

3) Trinitropbenol (picric acid), also requires a detonator ;m crystals 
or fused in blocks like T. N. T. 

After having tested these new explosives destined for mines in their 
special use, and after having found that they could replace dynamite, which 
is now very expensive to make, the tests were turned to agricultural pur¬ 
poses, m order to find whether they could be used for breaking up so much 
land which henceforth need no longer remain uncultivated. 
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The fiist experiments weie made 011 aiid, compact, stony soil, which 
had never been wo,ked and was capable of breaking the coulters and twist¬ 
ing the .-hare of the lieot of ploughs. 

Several holes, 70 cm deep, were mule m a plain of this natuie and 
cartndges with 20 gm. of powdered TNT. wue placed m each hole 
The explosion reduced the soil to fragments wit Inn a diamctei of 1 80 me¬ 
tres and more, and disturbed the soil all loimd in a cncle of at least 50 cm 
The soil was all broken up to a depth of 2 metres and signs of disturbance 
were found deeper still. 

Dynannte and black powder do not behave as well m this soil as m 
hard rock, as they need compactness in order to develop all their strength 

After the way m which these explosives act m soil was ascertained, a 
large number of tests were made 

Sixty holes, 30 mm in diameter and 40 cm deep, weie made, always 
m soil of the same natuie, and 20 were charged with balistite, 20 with T. N. T. 
and 20 with picric acid, each in 100 gm cartridges. The result was 60 
holes full of broken soil, always most broken towards the bottom, the soil 
being as finely broken up as if it had been done by hand. Sixty other 
holes were loaded with the same explosives, in the same amounts and under 
similar conditions to the preceding ones, but at a depth of 60 cm. The 
explosions were not so loud and less soil was thrown up. 

Further experiments were carried out with 60 mines loaded in the same 
way, but at a depth of 80 cm. The explosions were very dull and almost 
unnoticed, little or no soil was thrown up and while the cavity formed in 
the previous tests was shaped like a glass or cylinder, in this case all that 
was found was the surface soil cracked all over ; just below, however, there 
was a flask-shaped hole ending in a point at the bottom, as much as 1.20 me¬ 
tres deep, and with a diameter of about a metre, round which the soil had 
been much distufbed up to the surface, as in the previous cases. In this 
experiment, picric acid was found to be the best, as its action was felt over 
a wider zone than that of the other explosives. Whilst balistite, withslow- 
wer combustion, had broken up the earth splendidly at a slight depth, 
the other more rapid explosives were better, when placed deeper down 
in a harder soil and with greater resistance to overcome. 

The explosives tested gave different lesults in soil according to the 
depth at which they were placed, not so much on account of their chemical 
composition and mechanical action as of various physical factors amongst 
which the density is directly or indirectly of the greatest importance. 

From the results showing the different behaviour of the explosives as 
regards the charge and the effects produced at different" depths and under 
different conditions, the authors deduced accurate rules for working larger 
areas of land which previously had been left uncultivated owing to the great 
cost of bringing them under cultivation. For breaking up compact seals 
which will be used for growing herbaceous crops, for which the soil does 
not need to be moved to any great depth, balistite is the best explosive to 
use, because it does what is required of it over a larger cultivable area, 
while T. N. T. and picric acid are more suitable for such work as excavating 
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holes for planting trees. It should not be forgotten that all the above 
experiments were carried out m soils of the same nature. If the soil and 
the charges are varied, the same explosives will produce other types of 
broken-up land which are always less efficacious from the farming, 
standpoint, the more so as the sod becomes less tenacious, porous, light 
and less compact m type 

Again, if the holes are made at greater distances apart, up to Z me¬ 
tres m every direction, and at a d*_pth of 70 cm. with 100 gm. charges, 
the cones of soil left intact between the mines are bigger and have, m this 
case, a resistance that may cause trouble. 

But if the rows of holes alternate, instead of being arranged parallel 
in squares, the volume of the cone is much reduced and, if the land has 
been mined with picric acid or T X. T. (as these break up the soil very 
much at a certain depth, with the foxmation of flask-shaped holes), when 
the plough passes over these inverted cones, almost suspended m space, it 
then breaks them down and mixes them with the rest of the soil. Over 
a hectare of soil that was considered to be impossible to work, was mined 
in alternate rows on this system, and it is now completely cultivated, plough¬ 
ed and ready to be sown, 

It should be remembered that, in sloping ground, the explosion un¬ 
doubtedly produces most effect if a fairly heavy charge is fired m the lowest 
range of mines, following it in the different rows with the normal charge ; 
the direction should never be from the top rows to the bottom ones. In 
the first case, the explosion forms a chain of fairly pronounced ditches, 
and m any case the soil is shaken. The second row, finding the weak spot, 
explodes towards the first ; similarly the third row explodes on the second 
and so on. In this way, the soil is mixed more intimately, and along the 
last row to be exploded, a furrow can be seen that might have been opened 
by a plough. This conformation can exist m fiat land, but not to such 
an extent, as there is no slope to help m producing it Again, m all soils, 
particularly those with slopes of varying steepness, the explosive is more 
effective according to the direction m which the mine points Where there 
is a slope, the holes should never be made m a direction perpendicular 
to the horizon, but should always be inclined according to the slope of the 
soil. Even in flat land the holes should not be vertical but inclined to 
one side. 

Experiments in damp, sandy soils of a softer nature are of no interest, 
as such soils can be worked by hand. In damp soils, T. N. T. and picric 
add require special precautions, hut if they are not exposed to these ex¬ 
ceptional conditions for long, they act just as well as m damp soil. In 
soft soil, T. N. T. and picric acid only hollow out caverns, and even ordinary 
balistite is too energetic. It also also worth remembering that if the ca¬ 
vities produced by the explosion in hard, stony soils are surrounded by 
zones were the soil is extensively cracked (which assists the growth of tender 
*oots and helps them to become vigorous, while enabling the excess water 
to drain away or the absorption of the water required by the plant), in 
soft soils, especially damp ones, the explosion* projects particles of soil 
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from the centre of the zone of the explosion into the pores ot the surround¬ 
ing earth, thus producing a hard, compact wall with a smooth surface ; 
this physical condition is wor-e than the previous one 

Experiments carried out in the United States, in Austialio, Malaya, 
Ceylon, Switzerland and England negative Ihe hypothesis that land worked 
by means of explosives is poisoned and thus injurious to plant life. The 
lack of plant life on shell craters is no proof to the contrary, firstly because 
allowance must be made for the shock of the wave produced by the explo¬ 
sion of enormous charges on the ground and for the high tempeiature 
of the gases generated. At greater depths, and with time and the action 
of atmospheric agencies, only a minimum part of these ga c cs can be absorbed 
by the soil and afterwards changed to salts, whilst the greater part escapes 
through cracks and openings into the air Again, if vegetation wis absent 
or even scanty, it soon reappears ai.d shows more vigour than ever. As 
regards the decomposition products of the explosives m question, they are 
of such a nature as to leave no room for doubt. Picric acid gives off 
carbon dioxide, carbon monoxide, hydrogen, methaue and nitrogen ; 
T. N T. gives off carbon dioxide, carbon monoxide, hydrogen and water, 
while the balistites and the powders based on nitroglycerin and nitrocel¬ 
lulose give off the same gases, with the exception of carton monoxide. 

From the economic poirt of view, the use of explosives for working 
hard, compact, rocky soils is generally the best, especially for work that 
does not require a general and continuous breaking up, whether on the 
surface or in the subsoil, but which needs a partial displacement of the soil, 
limited to narrow strips for ditches, small areas for plantations of trees', 
for absorbent wells, foi removing tree stumps, etc 

Explosives, by biting the soil wihir a certain radius and splitting up 
the layers in all directions, makes it easy for ploughs to continue m the fol¬ 
lowing year, because they leave the soil porous an d absorbent m its deepest 
parts and give life to abandoned and uncultivated areas by enriching the 
sod with a bumper crop the first year, t hus giving it a value it had never 
had before. The economy due to the use of explosives, compared with 
the cost of tilling the ground with the usual implements, varies from 25 
to 30 %, and if the ever-increasing cost of manual labour is taken into ac¬ 
count, these figures can be mcreasc'd by another 15 %. 

In order to obtain good results from the use of explosives, it is abso¬ 
lutely essential that the person directing the work should know the best 
' practical methods, while keeping in mind the results of previous experiments, 
as the quality and quantity of explosive and the method of preparation 
vary according to the nature and qualities of the aoils and according to 
the objective desired. 

So that the work can be done cheaply, improved apparatus is required 
and a number of detailed official regulations which might prevent conti¬ 
nuous, profitable work should be altered so as to help agriculture. Again, 
the cost of the explosives should not be too high, as the cost of the work 
depends largely upon the help it affords. 

In Italy, especially in the Roman Campagna, in Apulia, Calabria, 
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Tuscany, the province of Ferrara, etc., there are hundieds of thousands 
of acres of uncultivated land, which remain untilled simply because, with 
the available methods, the resulting profit would not cover the expense, 
and because the machines most adapted to the purpose would not give 
better results. Were these soils all cultivated, Italy would be self suffi¬ 
cient, as she would produce possibly more than her own needs, and as much 
money would not leave the country. Since the Italian Government ac¬ 
tually possesses enormous quantities of explosives as war surplus, the au¬ 
thor hopes that the experiments now being carried out m various regions 
of Italy for the benefit of agriculture will attract the attention of the Gov¬ 
ernment, which ought to encourage and support the attempt to find the 
best solution of the question of using explosives for the benefit of farmers 
and the whole country. 

495 - The Problem of Drought in the North-East Region of Brazil and the Measures 
taken by the Brazilian Government. — I O problema das seccas no Nordeste Brasileiro, 
A meusagem do Sr Presidents da Repubkca, Republicans dos Estados Umdos do Brasil , 
Bolelim do Mimsteno das ReJagoes Exienores, No. 3, pp 59-62. Rio deSaneiro, Septem¬ 
ber, 1919 —II. Id , A miciativa do Govemo para a sua sohxsao, Ibid,, No 6, pp. 59-60, 
December, 1919 — III. Braga, E., Seccas do Nordeste e Reorganiza^ao economica, 
p SS Rio de Janeiro, 1919 (1). 

The rainfall in Brazil is very evenly distributed, for the greater part 
of its area constitutes a typical zone as regards humidity. An exception, 
however, is furnished by the north-east region which projects into the Atlan¬ 
tic and is somewhat distant from the coast. There we find a semi-arid 
zone surrounded by a semi-humid belt which stretches from the north of 
the State of Minas Geraes to Ceara This zone is subject to intermittent 
drought, the cause of which is not so much the absolute lack of rain as its 
irregular distribution, and it corresponds to the trade-wind zone of the 
central Atlantic. 

This problem was very carefully considered by the Brazilian Govern¬ 
ment after the great drought in 1877, which caused the loss of many hu¬ 
man lives as well as large amounts of rural property. With the object 
of preventing harm from drought in this region, the Government, m 1909, 
set up an “ Inspectorate of works against drought”, whose preliminary 
task was to study the problem from the physiographical point of view, 
not forgetting practical measures such as forest and forage crops, the cons¬ 
truction of roads, reservoirs and dams, the provision of wells, fish-breed¬ 
ing, etc. 

Without interfering with this plan, the Brazilian President, Dr. Efci- 
TACio Pessoa, in a message quoted at the beginning of the article, considers 

(x) See also:— Delgado de Carvalho, C M Brazilian Meteorology, p. 528, Iyondon, 
1917; Mokez, H.. Etat actud de la meteorologie agncole an BrSsil, Review of Agricultural 
Information and Plant Diseases , Year XV, No 9, pp 1356-1358 Rome, 1913, Crandall, R., 
and William, H , Carta pluviometrica da Regiao semi-arida do Brasil. Rio de^Janeiro, 
19x0; Borgbesani, G H R. Plamsfero ndometnco delTimgazione. Commissions Reale per 
studi eproposie relative ad opere di tmgazione, Seconda Relamne, Bart. III. Bergamo, 1916. 
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that, on the ba*sis of the good results obtained m ligypt, India, and the 
United States, the reclamation of desert lands is equally pohsible for the 
area of Brazil in question, and that the public authorities should pieferably 
pay attention to the conservation and utilisation of the water tesouices 
by means of large dams and resetvoiis The cost of this would obviously 
be enormous, but experiments made m other countries <diow tlial part 
of the cost could be recovered in a few years by the increased icvenue 
from taxes, owing to the greater value of iirigated land and to the gi cater 
prosperity of the population. The fear that there would be insufficient 
watei to feed the reservoirs in such a way as to make them really useful 
cannot be justified, as a lengthy study of the hydiometneal conditions 
m the state of Ceara, which is least favoured as rcgaids this, revealed an 
annual precipitation of 80 milliaid cu metres, i(> milliauls of which could 
be gathered and used for lrrigaimg ovei a million hectares. For this retD on, 
sanction is asked for the emission of a loan of 67 200 000 fr. a year (par 
value), until a total of 336 million fr is reached. This money will be used 
for the construction and upkeep of large reservoirs of irrigation canals and 
supplementary works necessary for urigatmg the cultivable soils in the 
north-eastern region of Brazil * 

The Brazilian Congress has recently passed a decree authorising the 
creation of a special reserve to provide for necessary expenses as well as 
for the interest on and the amortisation of the loan mentioned above. 
The fund will be formed by — a) 2 % of the general revenues of the Re¬ 
public during the period required for carrying out the work ; b) 2-5 % of 
the ordinary revenues of each state interested, to be laid out, with the pre¬ 
vious approval of the Federal Government, either in cash or in public 
lands , c ) the proceeds of the sale of land ceded by the states or of lands that 
could be expropriated , d) the revenues from irrigation w T ork, c) contribu¬ 
tions from any other source 

hand required as .sites for irrigation works, inundated land and foiests 
necessary for the conservation of watercourses will be considered as of 
public utility as regards expropriation. 

The Federal Government will exploit and adminislei tlie migation 
works until the cost is fully repaid. Irrigation and maintenance taxes 
will be established as well as rent for the expropriated land. If the ow¬ 
ners fail to cultivate their lands in accordance with rules laid down by the 
Government, such lands will be confiscated, as they will also be if 110 taxes 
are paid for 2 years. Again, when confiscated land ir sold or let, preference 
will be given to the families of farmers who live in the state in whose tern- 
toiv the irrigated land is situated, in any case only small areas will be ceded 

At the same time, the Government will attach agronomists and vete¬ 
rinary surgeons to the agricultural services of the area in question and will 
provide the farmers, either by loan or by sale, with the tools, seeds, fertili¬ 
sers and everything needed for improving the fertility of the soil and to 
preserve, utilise, transport and market its products 

M. C Braga, a Federal Deputy, showed, in a statement made before 
the Finance Commission of the Brazilian National Congress, that stock f 

t* 9 $j ;!( 

* * ^ 
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rearing offers better prospects of success in north-eastern Brazil than cot¬ 
ton growing and irrigated crops. He estimates that one migaled hectaie 
under cotton, yields 12 quintals of cotton worth about 900 fr., whilst one 
hectare down to pasture for fattening stuck will yield 850 fr., this slight 
difference is m n re than compensated for by the manuring of the soil, by 
the smaller risk and by a lower cost 

On account of the great irregularity of the rainfall, shown by the fol¬ 
lowing table: —* 


Ram full ui tony typical localities 



j_ _i 

II 

1 in 

| IV 

1904 ... 

1905 . 

1906 . 

1907 . 

1 265 inm 
1467 

1773 

837 

1 

230 mm 
463 

487 

245 

456 mm 

383 

737 

39i 

1 134 mm 
1 131 

1 579 

715 

Yearly averages 

I t 880 mnJ 

1 . ! 

375 mm 

1 

456 mm 

1 133 mm 


M. Braga considers that the transport question is of immediate im¬ 
portance and that a suitable network of railways and carriage roads 
would, in years of drought, enable the population to emigrate from 
one zone of a region to another with more abundant rainfall, so that the 
30 million inhabitants and the livestock of north-eastern Brazil would, 
if they desired, have a possible outlet towards the large irrigation centres 
suitably distributed over the country. As no great irrigation scheme is 
exclusively based, with a few exceptions, on rainfall, but rather on water 
derived from permanent rivers, and considering constructional difficulties 
M, Braga thinks that it would be best to construct the three largest reser¬ 
voirs for each of the three States that suffer most from drought, viz , Gear a, 
Rio Grande do Norte, and Farahyba, and if they give good cultural and 
social results, there would be no reason to prevent their extension and de¬ 
velopment. 

496 - Irrigation of Field Crops: Experiments in Nevada* TJ. S. A. — Knight, c s. and 
Hardman, C , in Bulletin No- 96, Agricultural Experiment Station , University of Nevada^ 
pp 42, 20 Rigs Carson City, Nevada, 1919. 

Discussion of the methods of irrigation used in Nevada; water supply 
and area irrigated by the State , factors affecting the results of irriga¬ 
tion water; description of experiments on irrigated field crops including 
alfalfa, wheat, potatoes, red clover and sugar beet. 

In 1918, 900 000 acres or about 1.3 % of the area of Nevada was 
irrigated, and produced approximately some 145 000 acres of alfalfa, 80 ooO 
acres of wheat and 15 000 acres of potatoes. The chief rivers that 
supply irrigation water are the Humboldt, Truckee, Carson, Walker, and 
Muddy; the Humboldt waters over half the total irrigated area, 
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IRRIGATION AND DRAIN VCR 


5-17 


Most of the alfalfa and cereals acreage is iuigated by flooding, while 
potatoes and other hoed crops are migated by means of iiligation 
furrows. 

The chief factois that influence the eJfect of the irugation water arc 
the type of soil, its topogiaphy, the presence of a ciust near the surface, 
the annual rainfall, and evaporation. The soil lypc causes more variation 
m the quantity of water required for migation than any other factor. 

The average results of the experiments made with alfalfa duung the 
period 1906-1911 show that with a total consumption of 3 27 acre feet of 
irrigation water, a yield of 5 93 tons of hay per acie is obtained In 
the 5-year period 1914-1918, there was not sufficient laitifall duung the 
growth period to influence the soil moisture content of the soil. When 
irrigation was delayed until the alfalfa began to wither, the unit yield 
was relatively low, there was, howevei, a very high yield when irrigation 
was practised when the plants had only assumed a dark colour. The most 
economic irrigation foi alfalfa was accomplished with a total irrigation of 
*3 5 ft, of water, each time the plants showed need of water by turning 
dark green in colour 

Soil moisture determinations showed that, with an irrigation of 6 in, 
of water, 70 % of it was retained in the first 4 ft , of soil; but with this, 
the lowest crop per unit volume of water consumed was obtained, or 6.18 
tons of hay per acre for a 81 in , layer of water. Soil moisture determi¬ 
nations also showed that only 25 % of a layer of 12 m., of water was 
retained by a surface layer of soil 4 ft., deep. I11 irrigated alfalfa fields, 
the decrease of the soil moisture content at mowing time was generally 
greater when 9 and 12 in , of water were given, while the total quantity 
of irrigation water retained in the soil was greatest at the time of the two 
last periods of wilting. 

In experiments made with wheat during the 5-year period 1914-1918, 
3 and 7 in., was given during two or mme of the typical growth periods, 
i. e., appearance of the fifth leaf, ear formation, flowering, milky consis¬ 
tency of the grains, pasty consistency. The maximum yield was obtained 
with 28 in., of water in four applications, omitting that of the period 
when the fifth leaf appealed. The maximum yield with 3 irrigations was 
obtained with 21 in., of water, omitting the irrigations given during the 
first and last of the above-mentioned 5 periods. The average yields of 
wheat were consideiably higher when 7 111., of watei was given than 
with 3 in., at each irrigation. The yields were 1 datively low when the 
irrigations of the ear-formation and flowering periods were omitted, which 
shows a very critical period for wheat as regards its need for water, bet¬ 
ween ear formation and the period when the seeds are of a milky consistency. 
The highest yield was obtained by giving 9 in., of water in 2 irrigations, 
one before and one after earing. High unit yields were usually accompa¬ 
nied by the greatest decrease in the soil moisture content at harvest time 
compared with the soil moisture content before the first irrigation. 

In the experiments with potatoes, continued during the 4-year period 
19x4-1917, the heaviest crop was obtained with atotalirrigation of 16.5m., 

, 
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of water, distributed in 3 in., applications when the plants showed a ten 
dency to wilt. 

Irrigation experiments with clover showed a gradual decrease in yield 
in as the waiting period of the plants advanced at the time of irrigation 

Sugar beets gave the heaviest crop with 18 m, of water in 3 in., 
applications 

The results show, generally speaking that the most economical use of 
watei consisted in giving a total of 3 5 ft, at the rate of 6 m, per 
time for alfalfa and clover; with a total of 2 3 ft, m 3 in , a time for 
application for wheat with a total of 1 5 ft , 111 3 m, applications for 
potatoes and sugar beets When alfalfa is used for autumn pasture after 
the last mowing, usually an extra irrigation is required after the last 
harvest. 

497 - The Preservation of Liquid Manure, — kristensen, r k , in the Tidscknft for 

Plantetwl, Vol. XXVI, Pt 3, pp 485-490. Copenhagen, 1919 

The Danish State Agricultural Experiment Station at Askov has car* 
ried out experiments on the presen, ation of liquid manure by adding sul¬ 
phuric acid or superphosphate. 

The liquid manure used contained o 478 % df nitrogen, of which 
0.418 % was present as # ammonia. It was placed m porcelain dishes and 
evaporated on a water-bath, a senes of 5 cc samples was treated with 
from 0 to 32.5 cc. of decinormal sulphuric acid and with from o 1 to 1 5 gm 
of 18 % superphosphate 

The results obtained showed that two-thirds of the acid used was re¬ 
tained by the ammonia, and the rest by the other bases. Very small 
quantities of acid had practically no effect on the conservation of the am¬ 
monia ; in order to fix all that contained in the 5 cc. sample, 1.3 gm. of 
superphosphate or 22.5 cc of decinormal sulphuric acid was required 

498 - Experiments and Researches on “Tetraphosphate”. —* Menozzi, a , in the Gior¬ 
nate di Chimzca Industrials, Year IX, No. 1, pp 8-9. Milan, January, 1920 (i). 

Some lour years ago, a product called “ tetraphosphate’', made and 
marketed by a company bearing the same name, gave rise to a large num¬ 
ber of publications and to much discussion, Publications in its favour 
upheld and still uphold that it has the same fertilising value as superphos¬ 
phate, hut without the acidity 01 that product which is so inpuious to cer¬ 
tain soils and harmful to the bags, and that it provides phosphoric acid 
at a cheaper rate than superphosphate. 

After a chemical and petrographical examination of a few samples, 
the author, in a public lecture given in May, 1916, at the Higher School 
of Agriculture at Milan, expressed the opinion that it is substantially not¬ 
hing else than phosphorite. This announcement led to discussion even at 
the lecture ; interested persons held that the samples sent to the labora¬ 
tory were probably not indentical with the commercial product, that it 


{1) See JR, 1916, No. 1063. (Ed) 
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was not purely a question of phosphatite, but of phosphoiitc radically 
changed by tiatment, and that, m addition, piaetical tests had given re¬ 
sults favourable to the new product. The representatives and manufac 
turers of superphosphate then suggested that a commission, presided over 
by the author, should study the product m detail by means of cultural tests 
The representatives of the tetraphosphate company accepted the proposal 
and the commission was set up. It has now published a report on its work 
and on the cultural tests carried out during 1916-17 and 1917-18. A 
summary of the report is given below 

In accoidance with the plan decided on, the commission saw the ac¬ 
tual preparation of the product which, accoi ding to the patent specifica¬ 
tion, consists essentially m mixing ground phosphorite with 0 % of a mix 
ture, known as the “ reagent ”, composed of calcium and magnesium cai bo- 
nates, sodium sulphate and carbonate , the whole mixture is heated in a 
furnace and the mass while still hot is hydrated The proceSvS took place 
in a special plant belonging to the superphosphate factory of the co-ope¬ 
rative agricultural consortium of Todi (Milan). 

The commisvskm took samples of the phosphorite and of the mix¬ 
ture of phosphorite and reagent before heating and of the product obtained 
after heating and hydration, these samples were examined chemically and 
petrographically, m the latter case by Prof Artini, director of the muni¬ 
cipal museum of Milan. The lesults of both the chemical and petrogra- 
phical examinations showed that no chemical or structural change had 
taken place m the raw material (phosphorite,) during heating and subse¬ 
quent hydration, under the conditions of manufacture as seen by the com¬ 
mission Neglecting the salts added in the “ reagent ”, the original phos¬ 
phorite was still to be found. 

In spite of this, the commission, admitting that some fact might 
have escaped notice and wishing to neglect nothing, decided to make com¬ 
parative experiments in potvS, boxes and in the field, with different plants 
and soils. The report gives full details of tlise expcimicnts and here it may 
simply be said that, in each test, with the same plant and the same soil, 
the same potassic and nitrogenous fertilisers were given in equal amounts, 
and that comparisons were made between the different phosphatic ferti¬ 
lisers, i. e., phosphorite, tetraphosphate, and superphosphate, which were 
given in such a way as to contain equal amounts of phosphoric acid and in 
a pot or plot, the same treatment with nitrogen and potash, save that no 
phosphatic fertiliser was given. 

The fineness of division of the tetraphosphate compared with that of 
superphosphate was examined, but only negligible differences were found 
on carrying out laevigation 

None of the tests made in 1916-1917 gave positive results, for not only 
were the differences between the various phosphatic fertilisers slight, but 
they were also slight between the pots with phosphatic fertilisers and those 
without phosphates and, in one experiment, the control produced more than 
the pots or plots given fertilisers. This may possibly be due to the fact 
that, on analyses, carried out during the tests and not previous to them (in 
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order to save time), the soils used were found to be all relatively lich in 
phosphoric acid, viz , from 1.25- -2 20 per 1000 of soil. Therefoie, de¬ 
finite conclusions cannot be drawn from these tests. 

On the contrary, however, significant results were obtained in 1917- 
1918, in which year several tests had to be discarded, because, in one case, 
the crop was ruined by hail and m others because the crops were damaged 
by parasites. But all the other tests were completed without hindrance, 
and definite conclusions can be drawn. The yields obtained in 1917-18 
show that : -—- phosphorite and tetraphosphate always produced a little 
more than the control with phosphatic fertiliser, that both were always 
inferior to superphosphate , that there were only slight differences between 
phosphorite and tetraphosphate, and these mostly came within the limits 
of experimental error 

499 - Fertilising Value Of “ Broom Millet”. Ash — Guthrie, F. B , in the Agricultural 
Gazette of South Wales, Vol. XXX, Pt 10, p 735 Sydney, 1919 
The asb of broom millet is comparatively rich in potash and, with the 
present price of 15 s per unit of potash, a ton of the ash is woith about 
£. 11, though, under normal conditions, this figure would only be about 
3**5$ It should not be forgotten, however, that the ash contains about 
4*5 % °f phosphoric acid. 


Analysis of saginc ash. 


Moisture .... 

• • • 259% 

Potash.. 

15 53% 

Insoluble ..... 

• 57 23 

Soda . . , ... 

1 07 

Oxide of iron and f 

* * * 3 73 

Phosphoric add. . . . 

4 67 

alumina . . . (* 

Sulphuric anhidiide . . 

2 46 

Uime . 

... 6 11 

Carbonic acid. 

2 40 

Magnesia. 

• * * 3 53 

Chlorine. * ..... 

0 77 


500 - Sulphur as a Fertiliser. — Soberb&um, It. G., ihl Kungl. Landtbruks Akadewiens 
Handlmgar och Tidshnft , Year I, VIII, No 6, pp 357-363. Xinkbping, 1919. 

The author reviews the literature dealing with sulphur as a fertiliser 
and gives the results of his experiments. These were carried out with finely 
ground stick sulphur, using 16 glass jars containing 24 kg. of soil, growing 
oats from May 5 to August 11, 1919 The jars were divided into 4 series 
of 4 jars. The following yields were obtained : 



Crop 

Weight of 
1000 grams 

Ratio 


Total 

j Gram 

Straw 

Straw: Grain 

Series I (without sol- 

gm 

i 

> 

gm. 

gm 


phur) . . . 

60 2 

26 3 

33 9 

34-2 

I 288 

» II {1 gm. of sul¬ 



phur per jar) 

62 I 

26 4 

35 7 

365 

* 352 

» III (2 gm. per jar) 

59 2 

249 

34 3 

35 6 

1 377 

ft IV {5 gm. » » ) 

62.4 

27 6 

34 8 

36 I 

1 

1 26 a 
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The greatevSt dilfereuees found do not amount to double the probable 
error, whilst, m order to obtain safe data, they should be tieble, without 
considering that the diitereuccs are not all ol the same sign 

501 - Papilionaceae in the Mostaganem Sands, Algeria. -"Manquj.ni;, i ,mtiic nuiutm 
de la Soctete d'lhstoire Natutelle do I'Afnque da Nord, Vol. X, No. 3, pp 00 09 Algieis, 
March 15, 19* 9 * 

The various lesearches.on the root nodules of leguminous plants have 
led to the general conclusion that root nodules are to be found mainly 
on I/eguminoseae glowing in poor soils 

There are exceptions to this rule, as the authoi found in the environ¬ 
ment in which he has investigated the Papilionaceae for four yeais. This 
is the case with particularly poor sands that have been formed from astien 
gritstones (upper Pliocene) and winch occur on the Mostaganem littoial 
From his lesearches he has deduced the lollowmg conclusions * 

1) Papilionaceae growing in foor, dry , sandy vsoils, have no root 
nodules; those of rich soils, whether wild 01 cultivated, beat root nodules. 

2) Bacterial symbio.sis may occur in poor soils if there is sufficient 
moisture. However, under these conditions many Paplionaeeae still have 
no root nodules. 

3) Moisture favours nodule formation to the greatest degree. Very 
dry soils, no matter what their physical or chemical composition maybe, 
are unsuitable for the growth of nodules on Papilionaceae. 

4) In general, no nodules are foimed on a papilionaceous plant 
growing under unfavourable conditions of nutrition. 

5) The structure of the root influences the intervention of the bac¬ 
teria, for nodules are always most numerous on roots with well developed 
cortical layers. 

6) The presence of root nodules is apparently related to the area of 
the aerial assimilating surfaces of the plant. 

7) Nitiate of soda does not prevent nodule loimalion in the Pa- 

piliouaceae (Faha, Ciccr , Tnjolmm ); 

% 

502 - Contribution to the Study of the Immediate Composition of Maize Seeds. — 

Passeeini, N., m the BolletUno della Socicli italiana per la studio ddl’uhmcnlazione, Vol X, 
Nos. 1-3, pp. 17-30, Monaco, 1919. 

Large numbers of analyses of maize seeds have been made. Some 
workers say they are very lich in total nitrogen, as tor example 
Pasqualini, who found as much as 11.6 % of nitrogenous matter in 
Italian maize, Boussingatji,t, who found 12 8 %, and Porieus, who 
found 14.2 % in the " Cinquantain dc Hongrie ”, But most analyses 
show a much lower content of from 7 to 11 % in seeds containing 12 
to 14 % of water, 

A fresh series of analyses was carried out by the author on Italian 
and American maize; the results, shown in the appended table, prove 
that maize is one of the poorest food cereals as regards protein con¬ 
tent, as the total nitrogen content varied between 0,979 and 2,120 

!*«-*♦$ 
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with an average of i 606 % The maximum percentage was contained by 
an American maize specially selected for increased nitrogen content. Wheu 
grown at Fauglia (province of Pisa, Italy), this maize retained, at least 
during 2 consecutive years, a higher nitrogen content than any of the 
other samples analysed , thus the percentage underwent a decrease that 
was greater in the first year of reproduction m Italy than in the 
second. 

Amongst maize varieties rich in nitrogen, the author mentions Zca 
vosirata or toothed maize which, when grown in Italy, contains 2.088 % 
of total nitrogen. 



Nitrogen soluble an alcoliol 


Flour 

j Semolina 

| Bran 

Maize from Scandicci (Florence). 

0 % 

0731 % 

0-383 % 

Maize from Eorenzana (Pisa) . - . 

O5O5 » 

0679 » 
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Analyses of maize grown or consumed in Italy 
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Iyorenza.ua 

— 

13667 

8 525 

6 140 

56 250 

2,222 

1955 

1850 

1483 

1364 

0979 

0.643 

O 288 

6097 

American (selected) 

33 

13260 

13 *50 

4420 

56.748 

2.778 

2445 

2 240 

1 

1 400 

i 

2120 

1721 

0 942 

0.300 

0 099 

I>o-first year seed J 
Do second year] 

29 

12 9261 

; 9 $44 

t ! 

^070 

1 6r 071 

1.904 

1675 

2 090 

1.358 

1543 

| X 291 

0 723 

0215 

0037 

seed 

30 

14190 

11.925 

4080 

| 58 296 2.222 

1955 

2 780 

1496 

1908 

1 5 1 9 

0893 

0 318 

0 071 

Pernambuco red 

29 

13 366 

10.600 

342a 

' 58 828 

. 2,000 

x 760 

1510 

1476 

1696 

1395 

0643; 

024 7 

0054 

Rio de Janeiro red 

29 

12440 

9^75 

3 520 

, 58828' 2631 

2.315 

1655 

J 

1 438 j 

1484, 

1184 

0571 

0,230 

0 070 

S Paulo while , , 

40 

12490 

8275 

3 53 ° 

65 434 

* 333 

2 053 

1495 

1450 

1.324 

1 023 

0643 

0.247 

0.054 

Bergama white . 

3 i 

13838 

8831 

4610 

63.867 

#.222 

1955 

2 060 

1368 

1413 

x 1S2 

0,500 1 

6 177 

0054 

Averages « . 

— 

13.147 

10.641 

4 .ZU 

59.700 

2.289 

2.010 

1.860 

1433 

1.606 

1.387 

0.605 

0.250 

O.OC 7 

Averages, obtained 
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On calculating tlie average when including the data from i(> other 
analyses cairied out by the author (Atti dcUa R Accademut dti Geovgofth 
Series V, Voh XI, 1914, the total nitrogen voiks out at x 29 2 %. Tlie 
nitrogen of the crude zem (soluble 111 alcohol) represents on an average 
about two fifths of the total nitrogen though it is almost half 111 some 
samples 

On scieening, whole maize flout sepaiates into fine flour, semolhia, 
and bran consisting of the remains ol the husk The semolina contains the 
highest pe: centage of crude zem, as is shown in the adjoining table. 

503 - On the Composition of Sorghum. — j j , West, r m/^ riunsmRbBACH, 

D O and Holm, G- 32 , m the Journal of A^ncuUmalReseatch> Vol XVIII, No i,pp 1- 

31, 18 diagiams, bibliogiaphy of 22 j^ublications. Washington, October 1,1 qi q 

In 1877, the U S. Department of Agriculture undertook a study of 
sorghum (Soyghnm nilgai c) as a sugar plant Since then thousands of ana¬ 
lyses of the juice of different varieties of sorghum have been made and pu¬ 
blished Thus, well defined knowledge is available on the qualities and 
quantities of sugar present in sorghum juice, partieulaily in the sorghums 
grown m the tempeiale zone of the United States. In some papers, the 
effect of heading on the composition of the juice has been studied, while 
in others studies have been made of the technique of the preparation of 
sorghum syrup But when Mr. WEST (one of the authors) began to give 
a better economic and scientific basis to the sorghum sugar industry in 
Minnesota m 1912, the need for further research became apparent. as 
regards the effect* of climatic factois on the composition of the cane, more 
exact knowledge was needed concerning the behaviour of sorghum brought 
to the north 111 the most northerly limits of its zone ; 2) in order to lengthen 
the crushing season as much as possible, the cane ought to be used just 
before it is ripe and quite often after tlie death of canevS killed by frost , 
3) the methods of purification and evaporation commonly used needed 
improvement and standardisation ; 4) for economic reasons, the small 
sorghum sugar works, with inefficient mills, where little or no purification 
took place and where evaporation was slow, should be replaced by the large 
mill, otherwise the fall observed in the production of sorghum syrup during 
the last 30 years would continue. Data of practical as well of scientific 
interest have been obtained by researches on this subject at the Minnesota 
Agricultural Experiment Station. The latter have been collected in Bul¬ 
letin 187 of that Station, whilst the former are summarised in this abstract. 

Three varieties of sorghum — Minnesota Early Amber, Early Rose, 
Dakota Amber — were chosen in order to study the progressive growth 
of the plant and the chemical composition of its different parts. 

During one season, a determination was made of the relative propor¬ 
tion of weight of leaves, panicles and stripped cane in the freshly cut plant 
and in the partially dried plant. In the whole plant, the dry matter was 
continually on the increase up to maturity. The content of crude fibre 
decreases in a proportion practically equal to that of the increase of 

soluble carbohydrates, and the percentage of crude fat, ash and protein 

* 
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remains practically constant for all the periods of growth observed. 
When the total quantities of each constituent present in the plant at the 
different period of growth are calculated, it can be seen that the plant 
builds up its cell structure of cellulose, protein and mineral matter 
during the first part of its growth period, and that the subsequent 
periods of growth consist in the filling up of these tissues by carbo¬ 
hydrates (starch in the seeds and sugar m the stems) No data were 
found that tended to show that the leaves give up their carbohydrates 
to the stem. The food value of the leaves is greater the older the 
plant. 

The maturation of the panicles consists almost entirely in the filling 
up of a~skeleton of cellulose and protein by starch. There is a considerable 
accumulation of mineral matter in the leaves, probably due to lime and 
silica. When an equal volume of alcohol is added to the juice expre v ssed 
from the canes, a precipitate is obtamed consisting of three parts. — ^pro¬ 
teins ; suspended cellular matter derived from the crushing of the fibre 
m the mills , 3) true gums the gums are masses of galactanes and pen¬ 
tosans with about 20 % of mineral matter, especially lime magnesia and 
potash. The organic acids found in sorghum are aconitic, malic, citric, 
tartaric and oxalic acids. 

The anudo-mtrogen is present m high proportions in the juice of sor¬ 
ghum as well as in the ripe cane. This constitutes an important factor 
amongst the causes of difficulty of purifying sorghum juice for the produc¬ 
tion of syrup or sugar. The following nitrogenous substances have been 
found in sorghum juice • -— 1-leucine ; d-l-asparagme ; glutamine ; cys¬ 
tine (?) , aspartic acid. 

The juice of the secondary stems is similar in composition to that 
of juice from the main stem during the same period of ripening. However, 
the maturation of the secondary stems is usually 3 weeks later than that 
of the main stem. The middle nodes of the stem, compared with the up¬ 
per and lower nodes, contain more saccharose and total sugar, but less 
dextrose and laevulose. The upper nodes contain so little sugar and their 
juice has such an extremely low coefficient of purity that it is advisable to 
exclude them from the crushing when preparing syrup 

The stems of sorghum growing in Minnesota contain a much lower 
percentage of sugar than that in sorghum growing m regions with a longer 
and warmer growth period. Several observations make it probable that 
if the onset of frost could be retarded, the proportion of saccharose and re¬ 
ducing sugars in sorghums usually considered to be ripe would rise during 
7 or xo days and a larger quantity of total sugars would be elaborated. 
The juice of sorghums growing in the northern zone is of greater purity 
than the juice of sorghums growing in the southern zjtoe. It is a pheno¬ 
menon of precocions ripening that shows in most plants grown under sub¬ 
optimum conditions : at the period when the panicle first appears, the re¬ 
ducing sugars are in excess over the saccharose. Afterwards the reducing 
sugars rapidly decrease, while the saccharose increases until the moment 
when in the period of complete flowering, they are present in almost equal 

1***1 
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quantities. Tlie respective changes continue until maturity is reached. 
At this moment, the ratio between saccharose and reducing sugars is about 
70.30 in sorghum giown in Minnesota In very upe sorghum fiom Vir¬ 
ginia, the ratio is 90 • 10 and even higher The removal of the panicles 
before maturity of the seeds hastens 011 the production of the maximum 
of sugar in the iuice, hut this maximum would be reached later on 
without heading the plants. 

504 -The Essence Of Mustard in Plants. — Cauda, a , in Lo Slazioni spenmentah a^yarte 
tftihanc, vol Lfll, parts 10-21, pp 5 IDS I ^ Modena, igiy 

Mustard essence (allyl iso stilpho cyanide) is contained not only 
in vaiions species of Sinapio, but also in numbers of other species — 
for example • Cheiranthins Chein — Lepidium Dvaba — Bassica Napus — 
Raphanns Raphanistrum — Sisymbrium Alhana — Nasturtium officinale — 
Lepidnm sativum — Cochlea via Armovacia — Reseda lutea — Reseda lu- 
teola — Cappans spmosa — vanous species of Acacia — Thlaspi avvense — 
Asparagus officinale — and various species of Erysimum. 

Work carried out by the author shows that in a general way, seeds 
from southern climates have a lower percentage of essence content than 
seeds from, a northern, climate. This con firms the statement that the quan¬ 
tity is greatest where vegetation is less developed. This fact is due to the 
incomplete transfoimation of the chief plant albuminoids, which are not 
entirely assimilated and remain as reserve matter in the vegetable tissues. 

The samples of mustard from Piemonte and Forlf with very small 
seeds (perhaps wild) contain on the whole a largei quantity of essence thant 
the samples of seed from other districts, tor example Sicily, where this plan 
is cultivated in the ordinary way. It appears then that cultivation favours 
plant development, but decreases the essence content. An intimate rela¬ 
tion exists between the essence content and the percentage of fats ; if the 
percentage is raised the essence content is lowered. Mustard seed from 
plants cultivated in warm climates are richer in oil but poorer in essence 
content. 

Mustard oil is found in vaiyiug proportions but always fairly high: 
Sinapis alba 33 % — S nigra 25 % — S. arcensis 30 %. This percentage 
vanes according to the eh malic con dilions : Brassica jimeea of Eritrea 
contains 40 % oil, and the Indian mustards 47.21 %. 

The principal active enzyme of the Crucifereae is contained in special 
cells, very refractive to light, and exposed to view by the Miw>n reagent 
— cells which Hkinriciikr, through erroneous interpretation called 
" Biweisschlauche ” or albumin reserves. By means of different prepara¬ 
tions of leaves or seeds, the author has traced the presence of such cells, 
and their number and size tend to diminish in the case of etiolated leaves. 

According to Nabgeli {T'heorie der Gavung p. 14) during seed ger¬ 
mination, the potassium myronate splits up with the formation of mustard 
essence. By analyses of seeds and young green shoots, and etiolated shoots, 
the author states that the quantity of essence remains almost constant 
duringPtlie germinating period, but* considerably decreases in the case of 
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young etiolated shoots In seeds of Bteck Mustard (Salemi) • alwut 
0.294 % was found, in young green shoots (air-dned) 0,280 %, in young 
etiolated shoots (air-dried) 0,170 %. 

505 - The Meet of Nitrogen Fixing Organisms and Nueleie Acid Derivatives on Plant 

Growth,. — Bottomley , W B, m Hie Proceeding of the Royal Society Sene B. Vol 91, 

No B-6$6 Biological Science, p’ 83 to 95 London, Tan 1, 1920 

In a previous communication (Proceedings of the Royal Society Series 
B. Vol. IvXXXIX, pp 481-507, 1917) it has been shown by the author 
that a water extract of bactcnsed peat has a remarkable effect on the 
growth of Lemna minor in water culture solution, and that wheat seed¬ 
lings when deprived of their endosperm at a very early stage, will not 
grow naturally unless supplied with a small quantity of organic 
m&tter. 

A growth of Azotobader chroococcum was obtained sterilised, and then 
transferred to a beaker with some distilled water, and heated on a water 
bath, when cold Detmer’s solution and distilled water were added to 
make up the required volume for use with Lemna minor , After 6 weeks, 
it was evident that the addition of the sterilised Azotobader chroococcum 
to the culture c olution, not only resulted in an increased rate of multipli¬ 
cation of the Lemna plants, but also enabled them to increase their original 
size, wlule the weight of control plants showed a corresponding decrease. 
Similar results were obtained with Bacillus radictcola . Extracts known 
as “crude nucleic acid derivatives from raw peat ", ard “ ademnc-uracil 
dinucleotide from raw peat " both had a similar effect on development. 

When the extract of “crude nucleic acid derivatives were administered 
to the same plants and at the same time as the growths of Azotobader 
chroococcum , the combined growth promoting effect was far greater than 
the sum of their effects when added separately This shows that the sti¬ 
mulating constituents in the extract of bacterised peat differs from those 
m A . chroococcum Neither the ash of the nucleic acid derivatives noi the 
A chroococcum had the slightest effect on growth, and the beneficial results 
following the addition of these materials can only be attributed to the 
organic constituents. 

506 - Possibility of an Intranuclear Cross in Homozygotes.—R oxsy j p , m Gemitca 

Nederlandsch Tijdschnft voor Erfchjftheids m Atetammm, deer, Vol. I, Part I, pp. 92* 

97 Ea Haye, Jan. 1919 

As a result of the studies by Morgan, it is a recognised fact that even 
in the nuclei haploids, chromosomes may be present in various forms and 
dimensions, which make crossing possible (between chromosomes) even in 
homozygotes. 

This cross cannot take place during the synapsis phase. In a homo- 
zygote, with 3 different chromosome types, the synapsis appears as shown 
in Fig. I. The small black, white and shaded discs represent the chro- 
nmtomeres the constituent of various chromosomes. One haploid has 18 
chromatomeres and another, 36. 

[5*4-5**] 
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Although, m consequence of the division by reduction, the changes 
between the two homologous chromosomes may be possible, th^ nuclei 
gametes will always remain necessarily identical 

The Crossing of chromosomes is not then possible during the synapsis 
period, but it can take place during the spiral phase when the chromosomes 
unite end to end and make a single line or a small crown composed simply 
of chromatonieres (fig. 2) 


I 



/// 
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Fig 2. 

Usually, in the following phase, when the chiomatomeres acquire their 
new individuality, the division of the elements rights itselt at the points 
union m sucli a way that their constitution remains unalteied (fig. 3) 

/ // fir _ 

—— mm&m 00000000 

Fig. 3. 

This is the general rule. Let us snpj)ot-e besides, that a chrome from 
chromosome II may fuse with chromosome V; let us suppose still further, 
that the division, instead of taking place at the points of contact, is dis¬ 
placed slightly toward chromosome IT ; in this case wc should have an ar¬ 
rangement as in fig 4. 

/T V VI 

m—mm mmm oooccooo 

Fig. 4. 

Chromosome I with a chromatomere from cliromosome II becomes 
chromovsome IV. Chromosome II m its turn, becomes cliromosome V with 
4 chromatonieres only, instead of 5, whilst chromosome III although unal¬ 
tered, will become m time, owing to its symmetry, chromosome VI. 

Tytt m suppose now that a gamete, with chromosomes I* TI, III, TV, V 
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and VI, may become united to a normal gamete with chromosomes I, II 
and III An individual would be obtained which according to the arran¬ 
gement of the chromosomes, is a hybrid, but, which, m possession regularly 
of 36 chromes, would not be easily distinguishable from the corresponding 
and absolutely normal homozygote represented m Fig I If should how 
ever be considered as a homozygote m the zygotes from winch, at the 
moment of synapsis it will be changed into as man y pairs of chromosomes 
as under normal conditions, but from which the following 8 gametes will be 
obtained * 


1, n, iri i, 11, vi 1, v, hi 1, v, vi # 

rv, v, vi iv, v, in IV, II, VI IV 4 , II, III 

Amongst these 8gametes, the gametes I, II III and IV, V, VI are iden¬ 
tical to those from which the individual is derived 

The gamete formed by chromosomes III and VI is identical to that 
formed by chromosomes III and III, being given that VI = III. 

The gamete with chromosomes IV. V and III is identical to that which 
is constituted by chromosomes IV. V and VI, being given that III = IV. 

The gamete tfdth chromosomes I. V and III is identical to the gamete 
with, chromosomes I V and VI, being given that III = IV. 

The gamete with chromosomes TV. II and VI will be identical to the 
chromosomes IV. II and III, being given always that VI = III. 

There are therefore now only 3 gametes to consider . I. V. Ill and IV. 
III. VI — The former possesses a lower chromatomere (== 17) (fig. 5) and 
the latter a higher chromatomere (= 19) (fig 6). 


f V Vf // // 

MM COCCOCCQ 


n 

OOOCXXXDQ 


Fig. 5- Fig* 6 . 

By the fusion of 2 gametes, type I. V. VI, a loss mutant or " Verlust- 
mutant " would be derived, and by the fusion of gametes; type IV. II. 
VI: a “progressive mutant ", i. e, 4 -the new chromatomeres 
r What will happen when a cross is made between these mutants and 
the original; 


83SSS88 

V/ 


In the case of the loss mutant, an individual would be obtained after 
uniting with the original, with a composition as shown in Fig. 7 and from 
this 8 gametes would originate. 
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A with cluomosomes I, It, III 
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Fig* 8 shows that 64 combinations ate possible. Records of 16 AA ; 
32 AB • 16 BB are given following the scheme 1:2.1 of a mendelian mo¬ 
nohybrid It can however be concluded that, by uniting a homozygote 
normal type gamete with a gamete which as a result of an exchange of ele¬ 
ments between chromosomes, has lost a chrome, the phenomena of segre¬ 
gation of characters following the Mendelian scheme for a monohybrid, 
would be obtained in F a . 


AB ABB ABA 



What will happen when a cioss is made between a gamete of a progres¬ 
sive mutant an d a gamete of a normal homozygote ? In the zygote 
from which the individual sprang, the synapsis will give pairs as indicated 
iri Fig. 9. As in the preceding case, the two components can be distin¬ 
guished only by one chromosome ; the pair I. V takes the place here of the 
pair II. V, but the result is always the same, with a segregation of charac¬ 
ters in F 2 , following the mendelian scheme of a'^monohybrid. 
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Fig. 9 
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The progressive mutant studied by the author differs fiom the progiesf 
sive mutant (De Vries) only because here the formation of a mw deter" 
minative is not stated, but the simple halving of a chromatemere. 

In any case, it is obvious that by a "cross between chromosomes ” 
’even in homoz3 j 'gotes, can originate from mutation loss and even frotn forms 
which do not differ from De Vries progressive mutants. It can be conclud¬ 
ed that all the “ mutations ” met with in pure lines can he explained by ike 
phenomena of the cross between chromosomes 

This is naturally only the case with sexual reproduction Considering 
two plants which reproduce asexually, the exchange of elements between 
chromosomes is possible even, m the haploid. The total lmmbei of chioino- 
somes remains, however, unaltere d under all circumstances, and the produc¬ 
tion or mutants is not possible. 

In order to obtain the latter, a further cross between the gametes is 
necessary Therefore : for the formation of the " mutant ” not only a cross 
between chromosomes is necessaiy , but also a successive cross between indi¬ 
viduals. 

507 - Improvement of Ligowo Oats by Grossing with Brie Oats and by Selection. — 

Schribaux, in ComMa> rendns des Seances de VAcademic d'Aptcullute de France , Vol Vi, 
No 6, pp. j 13-122. Pans, 11 Feb iqso 

The authors' object is to publish the names of the four new varieties 
of cats with high yields, obtained at the Experimental Seed Station, by 
crossing the black Brie oat with the white Iyjgowo oat. 

The black Brie oat belongs to a type of oats of high quality In this 
variety, not only the glumes are fine, but they open more or less readily 
when thrashed. As a result of the quality of the husk, the grain which 
would have been swallowed without mastication, instead becomes easily 
impregnated with digestive sugars, favourable to digestion. 

The Brie oat, an essentially Stench variety, possesses an exceptional 
adaptability to the climate in the Nortfi of France. 

On the other hand, there are obvious disadvantages ; 

(2) it is a late cropper, which means it is exposed to heat during par¬ 
ticularly dry seasons. . 

(3) it is loose glmued , it is necessary therefore to crop when still 
green in order not to loss the finest grains 

The Ligowo oat is probably the most widely cultivated variety to-day 
in the intensive culture district ; it should be mentioned that its popula¬ 
rity somewhat diminished after the introduction of Victoire (Segcr) and 
Pluie d'Or of Svalof. 

If the Brie oat is the type notable for quality, the white lugowo oat 
is the type notable for quantity. The latter shows ‘aIso : 

(x) resistance to lodging; (2) a tendency to early cropping which 
ensures success in almost all localities on rich or medium soils, as much 
in Central France as m the North (if sown in the autumn) * the suppleness 
of temperament ensures regular cropping from year to ytax. 

Objections to the I/gowo variety are raised owing to its brittle straw 
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and thick and hard glumes which completely e nvelop the caryopi-es in such a> 
way that the grains pass into the excrements of old horses with defective 
mastication The glume percentage under ordinaly conditions oscillates 
round 28% , and for the Brie oats, round 23% The food vnluc of the skin 
being very weak, compared to that of the caryop-us, it can be admitted 
without much error, that at equal rates, hi go wo should cost 5 to 7 % 
less than “ Bne The reduction m cost of higowo should lie chiefly 
with freshly crushed gram, m order to ensure complete caryopsis assimi¬ 
lation.. 

The preceding remarks show that Bne and hi go wo possess altogether 
diffeient properties If their qualities were united, an almost perfect oat 
would be obtained It was tor the season that the Station undertook 
work m connection with the ciossmg of the two varieties The author 
hastens to add that no direct result has yet been reached 

The following is the schedule ot the faults and qualities of the higowo 
XBrie oat 

Glumes and Awns. —The chief fault with the hybuds lies with the pro¬ 
duction of grains similar to higowo gi am s with thick skins, and with awns, 
the awns make them less attractive, os they hove only been partly picked 
off by thrashing ; they decrease the weight of the hectolitre Tlr y can 
be of inconvenience when oats are sown by the drill machine 

A yearly variable proportion of double groans has been discovered, the 
first completely sterile at the base enveloping the second. 

Table I shows the glume percentage of the hybrids and their 
descendants and also in the following Tables, the authoi includes 
Victoire de Svalof. The present reputation which this excellent variety 
has acquired in France, and elsewhere, encouraged comparative tests 1o 
be made. 


Tabx/b I. — “ Glttmci* " 

A — Kxpkriments X9r5. 


Brie . ... 

23>35% Hybrids lyigowo X Brie 9 

26 XI% 

lylgOWO . 

28,60 » » 

» N° 27 . * . 

. 29 72 

Victoire (Seger) 

37,85 » » 

» 176 . 

. j8. 15 



N" 186 

26 SO 

,# B — 

Kxpkrimknts IQtg 

(icfired grain) 

0 


Bne . , ,~ 

21,70% Hybrids T 4 gowo 

X Bne N° 9 

. 24X0% 

lylgOWO . . . . 

» » 

» N° 2 7 ^ . 

. j>8 80 

Victoire * - . 

27,20 » » 

» N° 176 - . 

. 26 So 



N 0 J Ho 

. 23 20 


27 and 176 very nearly contain the same proportions as Tigowo ; 
gaud 186, slightly weaker proportions It has already ho<n noted that 
is advisable to crush higowo m order to increase digestibility; the 
hybrids should be treated in the same way. 
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Straw — The very dry summer of 1919 allowed the author to make 
observations as to the relative turgidity of the chaff of Ligowo, and 
Victoire and the hybrids. The yield was as yet only limited, and the 
Ligowo straw and Victoire straw broke like glass when cut m dry 
weathei. In the hybrids, the proportion of straw broken was three or 
four times less, as shown by the figures in Table II, 

II — Relative turgidity of stubble —Experiments in 19x5 
Percentages of stubble broken ni cropping 

Bigowo parent . . t o % Hybrid ligowo X Bne N° 0 - * 5 °o 

I^igowo di Swalof. > » » N° 27 . n 

Victoire . ±7 » > » N° 176 . . IS 

N° 18b — 

Maturity — The hj’buds aic less forward m thm respect than hi go wo 
and Victoire 


Tvrij: III — Relative maturity . 



Date of taiing 


1 

1915 ! 

1919 

Brie.. .. 

2 July 

29 June 

Bigowo. , . . . . 

30 June 

25 June 

Victoire . . . . ... 

30 June 

24 June 

Hybrid Bigowo X Bne N° 9. 

29 June 

20 June 

» » » N° 27. 

30 June 

21 June 

» » » N° 176. ...... 

2 July 

23 June 

a n » 3 Sf° 186 . . , • . . 

2 July 

23 June 


Resistance to lodging . — The most outstanding positive character of 
the hybrid Li go wo x Brie is without doubt, the solidity and elasticity 
of the stubble and the resistance to lodging This is far superior to 
that of Li go wo and even to Scger 

Yield . — The following Table gives the comparative yields of Victoire 
and the hybrids, representing the Ligowo yields per 100. 



Noisy (191:5) 

Grignon (19x9) 

ligowo, . . ..* * . ..... 

IOO 

XOO 

Victoire.. 

114,6 

_ 

I,igowo X Btie N° 9.. 

110,6 

124 

* a N° 27 . . , . 

135,20 

II4 

# a 1ST 0 176 ................ 

130 

109 

» a 186.... . 

US 

11 b 
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Tlie hybrids distinctly showed higher yields than Irigowo in both 
senes of exp run. 11 ts. 

Resistance to tailing off and shelling 0/ grains — With the Ifigowo 
and Victoire varieties* it is ltd unusual for a ceitam number of inflorescences 
at the base of the panicle to fail to ripen, and to drop * 

With the hybrids Iugowo X Brie, this is very unusual and m every 
case, much less marked than with the others The 'shelling ' is also less 
feared than with Ingowo and Victoire. 

Tillering . — The tillering capacity oi hybuds is weak, especially comp¬ 
ared with tlie varieties Bue and Giik* de Houdon It is necessary to 
sow thicklj^. * 

CoisrcntrsiONS — The hybrids Ifigowo X Brie, black like the Brie 
variety, have not inherited tlie fineness in gram They can be defined as 
Improved Black Idgowos. Before the war, the blackness might have been 
an attiactiou, at least in the neighbourhood of Paris, but the more advan¬ 
tageous characteristics recommend themselves to the attention of cultivators. 

At the tual expeumcnts carried out at Noisy and Grignon, they all 
showed up supenor to J y igow r o and three (Nos. 27, 176 and 86) to Victoire 
m the following ways 

(x) increase in yield; 

(2) stronger resistance to lodging to falling, off and to shelling ; 

(3) more turgidity of straw — during the cropping period, and mat¬ 
ured very early, and 111 very dry weather. 

The hybiids possess too, a tendency io early maturity equal to or shghty 
supenor to that of Ifigowo and Victone which suggests the idea that they 
would accomodate themselves m the same way to quite different conditions 
of soil and climate. 

As they are very productive, it stands to reason, that it is on rich and 
well cultivated soil that their good qualities show up to the fullest extent , 
their feeble tillering capacity demands thick sowing, m order to obtain 
sufficient stock and to avoid scorching. 

These conclusions are drawn from the author's experiments 011 small 
areas. How would these hybrids behave cultivated on a hug? scale ? 
What is the opinion of formers who have earned out expximents for the 
last 4 years ? The author intend* to icply to these questions latex. 

508 - Heritable Characters of the Maize. * Lineate leaves. — Co&uns, c, N. and 

Kampton, J. H in The Journal of Heredity , Vol XT, No 1, pp 2-6 + 1 pi, Washing¬ 
ton, Jan. *1920 

This article is the first of a series in which the authors piopose to des¬ 
cribe and illustrate the heritable variations of maize as they arise or are 
discovered. 

Abnormalities in maize are of such frequent occurrence that it would 
be impracticable and probably even, undesirable to attempt to describe 
individual variations. But, as soon as it has been dexnonstiated that a 
new character is inherited, and that a stock of seed capable of reproducing 
the character has been secured, it is desirable to have the variations brought 

[£<r*-SC8j 
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to the attention of other workers. This will save double woik, and varia¬ 
tions are less likely to be overlooked. 

Our knowledge of the interrelation of Men delicti chai actons should 
proceed with increasing rapidity as the numbci of such characters 
increases. 

If the linear arrangement of characters tn inheritance should be found 
to hold for maize as for Drosophila, the proper location of a new character 
becomes easier as the number of characters whose location is known in¬ 
creases. 

Although the majority of the heritable differences ir maize aie of such 
a complete nature as to make Men deli an analyses difficult or impossible, 
alternative characters are coming to light ui such numbers as to warrant 
the belief that maize will rival Drosophila as material for the investiga¬ 
tion of the linear arrangement of factors and of chromosomes. 

From the scientific point of view, a knowledge of the variations latent 
is of great economic importance, since most of the variant forms are less 
productive than the normal forms and must be carefully investigated, to 
be eliminated. 

The character here described and designated as "lineate kaves ” 
consists of a number of very fine white stripings on the blades ot the upper 
leaves. 

The stripes are usually from 1 / x0 to % mm., in width and vary from a 
few millimetres to many centimetres in length, and are very close together. 
The general effect of the closely spaced stnpes gives the blade a grayish 
appearance that contrasts sharply with the uniform green, of normal 
leaves. 

TIneate leaves,, were first observed at Tan ham Maryland in 1918, 
amongst the hybrids between Sto well's Evergreen, and a pi oil fie variety 
from Brownsville Texas. 

The original cross was made in 1912. In 19x3, the F 1 population was 
grown in an isolated block at Victoria, Texas In 1914, an F 2 population 
was grown at Eanham, and from the crossing for the two plants, the ear 
designated Ph 124 was secured. 

Plants from Ph 124 were grown in Chula Vista (Califcrnia^ in 1915* 
and X916 again m Tan ham (Maryland) when one cross pollinated oa r 
Ph. 124 TI was secured. In 1917 seeds of Ph. 124 were again sowu> 
together with seeds of Ph. 124 TI* From these souwlngs these were sc~ 
cured 16 cross pollinated ears of Ph. 124,31 cross pollinated earn of Ph 
124 TI, and 8 crosses between Ph. 124 and Ph. 124 TI* 

In 1918, the 16 cross pollinated ears of the Ph 124 progeny and 3 of 
the crosses Ph. 124 X Ph 124 TI, were planted. Tineate leaves occurred 
in 3 of the 16 progenies of Ph. 124, and in one of the crosses between Ph. 124 
and Ph. 124 TI. 

The adjoining Table shows the ratio of normal green plants to lineate 
plants. 
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Numhiy oj Lhnatc and Number of Green Plants in jour 
Progeny qunuu from hand-pollinated can 


Pioc.uiy doliiuiiion 


Ph 124 L 2 
Ph 121- 1 / 3 
Ph 124 5 

Ph 124 L io 


Tot&l » . • 


No of 

No of 

gtotn plants 

lincate plants 

1 


7 

20 

II 

iS 

b 

24 

S 

77 

34 


Ratio 

Ejieeu lnic.ite 


lb 5 : 5 5 

23 3 : 7 7 
iSo : 6 o 

24 o : 8,0 


82 : 27 


The lot 10s aie oil Reasonably close to the monohybrid 3 : 1. The re¬ 
sults may be explained by assuming that one parent of Ph. 124 was hetero¬ 
zygous for lineale, a simple Mendelian character recessive to the normal 


green. 


509 - Pedigree Selection of the Local Variety of Riee * Phung-tien ” in Indo-China. 

— Carxe, Pi, m the Bulletin a^ncole de VInstitut Scicntifique de Saigon, Vol. II, No 1, 
pp. 26-32 Saigon, Jan 1920 

The author gives fiist the chaiacteristies of the local variety " Phung- 
tien 99 with instructive comparisons of the results obtained by tracing se¬ 
lection pedigree. These characteristics are as follows : 


Somce 

Date 

Colom oi bran 
Shape* of giam 
Weight of rooo gituns 
Pt'rcenUiLn* f* led husk 
Total percentage at husks 
lYrcuitage of bran 
Yield pci hectare 
Peuod - . 


Bcntre 

IOII 

yellow 

slightly elongate* l 
29.449 gm 

On tt> » 

SO.OI * 

IQ.pG » 

X«lOO to 2200 kg 
6 months 


Ssi/KCl'xoN. — At the Phu-my Experimental Station 1915-1916, 
the seed and selection origen of xoo plants were marked and numbered 
when mature (Elites Vilmorin). 'These were cropped sopaiately, then 
uudfci wmt investigation in the Laboratory and were weighed successively 
with a view to their registration on a special Table. 

Numbered according to each individual sjiecies or line, the 5 best 
have been picked out, from the 100 mentioned after examination of the 
data given as a result of this experiment (1915-1917). 

1 st Generation, — In 19x6 and 1917 at Phu-my several hundred plants 
for each line were grown, and each group derived from one single seed. 

2 nd and 3 rd Generations. — These experiments were conducted in. 1917 
and 1918 in the same Station, but on different plots for each new genera- 



566 


PLANT BREEDING 


tion ; m this case also, several hundred individual plants were under inves¬ 
tigation. 

The statistics registered for thete -j generations are shown in the 
following Table. 



No of cait. 

Weight ol tats 

Average weight 

No. of line 





per 100 plants 

111 kg. 

oi one car m gm 


I 1 1 

i'L Generation 


3 t >5 

84 5 

' 55 A 

X 83 

348 

702 

1 ,*x 

2 05 

329 

| 779 

I 132 

I.I 3 

359 

5 SS 

I 322 

2 24 

379 

674 

I 281 

1.90 


Generation 


i 

365 

560 

I 456 

2 OO 

348 

586 

I 551 

2 05 

329 

582 

A 75 4 

3 *°° 

359 

625 

1 57 ° 

2.50 

379 

621 

2 053 

3 3° 


yd Generation 


3<>5 

641 

1 600 

2 45 

348 

893 

x 709 

2 00 

329 

770 

2 102 

7 73 

359 

660 

1 911 

.J.OO 

379 

B 5 3 

2 373 

2 70 


These figures give an idea of the comparative value of each line and 
furnish a market criterion of choice. 

CULTURAL COMPARATIVE TESTS ON ORIGIN " POPULATIONS ”. - Cul¬ 

tures made with ordinary seed, picked out and sorted (Marqt and the 
CerTani method) show that from 1916 to 1917 and 1917 to 1918, the yields 
varied from 1400 to 2400 kg. per hectare Compared with this, from 1918 
to 1919, a sufficiently extensive plot was used to sow seeds from a 
mixture of several selected lines of the 2 nd generation ; the yields obtained 
were good, from 2,300 kg, the yield rose to 3489 kg per hectare. 

The important comparative cultural operations are still in progress 
not only at Saigon, but also at Tanan. 

The pure line cultures have been conducted this year in such a way 
that the results from February to Maich 1920 are now on record. 

Homogeneity. — One of the most striking and advantageous cha¬ 
racteristics of the pure lines relative to the common varieties is the 
homegeneity and unifoimity of the cultures. The differences in the 
number of heads in each group and between the weights of the spikes on 
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the same plant are considerably lessened as a icsnlt of the selection whilst 
at the same time the produce increases. 

Similar uniformity is encountered with regard to tillering, height, vig¬ 
our of growth, inflorescence and matuxity. The valuation m the date of 
flowering, m the case of one line raised from a not hei is up to 15 days , 
whilst for mdividual plants of the same line, there is a perfect conespon dance 
fu date 

General conclusions — The different observations made from the 
experiments, and which were taken from a certain, number of local varie¬ 
ties are as follows * 

(x) Homogeneity and uniformity. 

(2) The obtaining of an optimum till la varying with each variety 
for the same place * at Phu-my the optimum is fiom 5 to gears per group ; 
variety Ra-may ; for oilier varieties, this optimum varies, but docs not 
exceed 12. 

(3) It is from the 3 rd or 4 th generations that the lines give the 
maximum yields. 

(4) The average weight of the head improves according to selection 
pedigree, and this is maintained aften the 2 nd generation. 

(5) The average weight of the seed increases and remains high com¬ 
pared with the average weight of tlie seed from the original 

510 - Improvement of Rice by Selection and Hybridisation in Java,—-V ibliarp, p , 

111 Bulletin agncolc do VInshlul bcienliftqiie de S< 12 on t Year II, No i, pp u-x$ Saigon, 

Tan xoso 

The methods of selection employed at Buitcnzorg on tlie same lines 
as those employed at Svalof for the cereals 111 Northern Ktirope are based 
on the following facts, m accordance with botanical and gti ctieal theories 
held by a large number of .specialists 

(1) The cultivated varieties of rice (these should not be confused 
with botanical varieties) include a considerable number of fixed strains, 
similar to those known m the botanical world under the name of “sub¬ 
species "or “ Jordan species ", 

(2) Each of these stiains differs from the surrounding types of the 
same variety m characters of negliblc importance morphologically, but 
which mean a great deal from the culture 1 standpoint, (e. g >: yield, early 
maturity, resistance to disease, etc.). Those distinctive characters are 
admittedly entirely transmissible to progeny 

(3) Compared with the habit of several other cereals, self-pollination 
is the usual habit with rice, and cross -pollination is very rare. This cer¬ 
tainly facilitates to a large extent tlie process of selection, as it permits 
close spacing, and of several pure lines coming from the same or different 
varieties, without running the risk of undesirable crosses. 

It is easy to see, therefore, that if a cultural variety is selected which 
shows a combination oi good characters (weight of yield, quality of grain, 
resistance to disease), or which possesses one of these points to a marked 
extent, it will be sufficient to multiply a pure lme to obtain several gene- 
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rations later, a new ctillttral variety following the natural course, but 
with the rich milage oi each individual possessing qualities of a select 
stiam Mipcrior m one form or another to the original variety (((popula¬ 
tion *’) 

Tlic following is a brief survey of the method, employed n Java at 
Tjikenmeuh. 

The " population ” rice is sown in the nursery according to the 
usual custom, mid then pricked out on to ar> aiea of about 20 acres, with 
much care taken to avoid putting more than one plant into each hole. 
Throtighout the growing period, the rice field is watched, and out of Ihe 
100,000 to 2oo,ouo plants thu* pricked out, about 300 select types are 
chosen. 

The lecoxd of the yield of each plant is made separately In the 
laboratory, '«lu less interesting ones are eliminated, and, about 75 to 80 in 
all, are conseived These will form the origin of the pure line selection. 

The following year, each of the 75 to 80 lines thus obtained is sown 
and rt pricked out, always at equal distances apart, on small plots 
(4 7 to 7 sq 3 T ds } Thice plots at least, are reserved for each line and these 
are distributed m various quarters of the field, so as to avoid variations due 
to dissimilarity of soil In the harvest season, the pioduee from all the 
plots is collected at the same time. In this way 75 to 80 crops are obtained, 
and thebe are investigated in the laboratory according to the characters 
it is desirable to re lain. 

The third year, work is not continued with the ro to 15 best lines in 
the second selection, but this time the plots reserved for each line are mul¬ 
tiplied as far as possible. The crops thereby obtained serve as a base for 
the definite choice of the type, or types, which will advantageously take 
the place of the original *' population 

At Java, up to the present time, a dozen varieties have undergone this 
method of selection and have furnished twenty pure lines. These lines 
multiplied over large areas, for the last 2 or"^ years m control plots have 
shown homogeneity and fixed char jeters Ob expected With rtgsud to 
the yield, there was an average increase of 20 %. 

It is noticeable, as predicted, that the results obtained showed a dis¬ 
tinct improvement to the original and less homogenous population. 

The Tjikemnath Station is assisted in plant breeding work by the 
co-operation of the <f Jardins de scmcnoes ” directed by M van dicrStok, 
and the work extends over the centre and cast of Java and to demonstra¬ 
tion fields at the local agricultural schools. It is reasonable, therefore 
to hope that the results, already distinctly advantageous, will be accen¬ 
tuated and confirmed in the near future. 

The author gives a brief survey of the hybridisation experiments made 
at Tjikentncnh. 

Artificial pollination of rice is a somewhat difficult operation which 
was for a long time considered impossible. 

M„ van d t$r Stock, who was the first to succeed, has, however, never 
obtained more than a very minor degree of success. The local varieties, 

£•*•3 



PLANT TJREJ DINO 


5^9 


crossed 7 years before and with progeny followed with great care up to the 
present time are “ Skuviman ICoti ” and “ Carolina The fiut is a plant 
of very considerable vigour, leaves dark green, form elect The yield is 
high but tin for Innately the gram is of an inferior quality. The second va¬ 
riety, on the contrary, shows lack of v>goui, the leaves aie large, light 
green and dioopmg, but it makes up for this by producing gram, although 
m poor quantities, oi the biggest and best quality obtainable m Java and 
perhaps even m the whole world. The flowering period is 3 weeks eaiher 
than that of Sknviman Koti. 

Hybrids are selected in each generation F 7 under the authors' obser¬ 
vation, gave more than 200 hybnds cultivated on plots of an average 
area oi 7 sq yd , and which showv d a combination of diameters oi the 2 
parents In several cases transgression was noted. 

Certain hybnds flowered 8 days earlier Ilian Carolina (the variety 
which matures the qmeker oi the 2 parents) Otheis gave larger giain 
than Carolina. Th<se facts are siifficiently encouraging to raise hopes, 
and the confirmation of the results obtained at Tj ike nine li will open up 
an efficient means of action to rice breeders for the impiovemeut of local 
varieties, by crossing with superior imported varieties 

511 - On Variation in Tartary Buckwheat, Fagopyrum tataricum (L.) Gaerfcn. 
in the United States. — Zinn, Iacob, in Ih* Proucdtn^ of [hi, Academy 0/ 

Vol S, No u, i>P 500-511 Washington, Nov 

Results are shown of a series of experiments earned out by the author 
on Fagopyrum tartaric urn Gaertn - (Polygonum tartaric Min Hum). The 
high van at ion and transmission of the external characters made it first 
necessary to investigate the behaviour of this race under different condi¬ 
tions before attempting on analysis of the underlying genetic causes. 

In a population of several litmdicds of plants, one plant was found 
to be distinguished by a particularly high degree of variability in the struc¬ 
ture of its flowers. Tins plant was selected as a starting point of a strict 
pedigree culture, end since its isolation, five generations have been grown, 
and involved an examination of more than 57,000 flowers and fiuits. 

The variations here considered, occur m the gynoeceum, the pengone, 
and the vegetative organs. 

The variations m the gynceceum are characterised by the production 
of supernumerary carpels, varying from 3 to 25 per pistil (instead of the 
usual 5) Under ordinary conditions of growth, the number of flowers 
with normal gyncecium piedominatcs over or equals the number of flowers 
with abnormal gyncecium, the variation cuive is consequently unilateral. 

Under conditions favouring the development of abnoimal flowers, 
the variation is bilateral, and is represented by a curve, the apex of which 
is formed by the abnormal 4-carpotled flowers The percentage frequencies 
ot a number of flowers <,with 3-4-5-6-7-8-9-10-IX-X2-13-X4-X6-18-19 car¬ 
pels is — 17 98 — 67,73 — 7.79 — 1.71 — 0.64 — o 86 — o 49 —0.75 — 
— 0.07 — 0.29 — 0.06 — 0.06 — 0,02 — 0.02 — 0.02 % respectively. 

Associated with the abnormal gyncecium arc abnormal perigones with 
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a rtimber of segments ranging as high, as 18 The variation always remains 
unilateral in the number of i>erigoue leaves. The frequency of the normal, 
five parted perigones decreases as the number of caipels per pistil increases. 
The percentage frequencies of the number of flowers with respect to the 
number of pengone leaves, namely 5-6-7-8-9-10-11-12 is as follows 71.72 
— 21.62 -— 4-31 — x.29 — o 37 — o 59 — 0 02 — o 08 % respectively. 

Between the number of carpels and the ntimner of perigones leaves, 
there exists a distinct positive correlation 

All descend, nts of this race wore found to reproduce the type of the 
mother plant regardless of whether they originated from normal or abnor¬ 
mal fruits of the parent. Conditions of temperature, moisture, and nu¬ 
trition, considerably controlled the intensity of abnormal development. 

Dimorphism manifests itself in two externally different forms ; si¬ 
milar to that found m the ca«e of Tnfolium pratense quinquefohuni De 
Vries and Veronica agrestis. 

512 - Selection, in Soy Beans in the Philippines. — Noro&a Maceda, Feux, m The Phi¬ 
lippine Agriculturist, Vol. VUI, No. 3, pp. 92-98. Los Bafios, Oct 1919 

Bayosa had already been engaged m work in connection with selection 
in soy beans, and the author m continuation of Bayosa’s theses has under¬ 
taken a series of experiments for the following purposes : 

(1) The multiplication of strains selected by Bayosa and the running 
of " plart-to-row ” tests of the most productive individuals or elites of each 
strain ; 

(2) The isolation of strains that can be recommended for the rainy 
season or for the dry season under local conditions ; 

(3) The comparison of the yield of selected strains with that of 
up selected plants. 


Elite cultnies of Anus Beaus (217 F s ) during the rainv season. 


! 

1 

! 

Parents 

Descendants 

Pedigree number i 

i 

Computed 

yield 

per hectare 

1 

Computed 

yield 

per hectare 

1 

Computed 
cram 
or loss 
over parent 

Computed 

gain 

over common 
stock 

a (N 7 ). 

j 

47173 

1X92,8 

72X I 

; 

; 

880 4 

3 (Ns). 1 

1 426 27 

1278 O 

851 7 

9656 

4 (Ng). .. 1 

563 47 

II07 6 

544 I 

793.2 

5 (^lo) - -., . * 1 

455 46 

6064 

150 9 

294.0 

Common stock . . . „ „ j 

*39.99 

3124 




As a result of favourable environmental and climatic conditions dur¬ 
ing 19x8, the increase in yield from selected strains was obvious. 

Similar results were obtained from the “ plant-to-row ” cultures, 
providing materials for subsequent multiplication. Each of the four 
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Hum - Heeled hv Iavos' gv \< k u* cvayci^o p litglui yi< Id hi baonsthrn 
llicu 10p< clue jjaicijt v , i't lh» ltde oi 55 79 r J«> *’nd m°r<‘. 


Mit/tib! cni(',i iidtines 


Pcdu*i<_e numbci 


2 (P 7 - N *> * 

2 (P 7 - N 2 ) 

IO (P8q ~ N i7 ) 
12 (P80 — N12) 
14 (Pfio - N 2 i) 
20 (Pso — N 5 ) 

26 (P108 — Ni 7 ) 

29 CP107 ~ N 7 ) 

2 6 {P138 — N33) 

27 (PX 38 - Ni 3 ) 

28 (Pi 3 $ - Nx 4 ) 
Common stock 


huts Bean (217 I\ on i 


Pell cutis 


Com] >u ted 

Computed 

j icld 

^ leld 

pci lia 

per ha,. 

202 66 

511 2 

2*7 90 

369 2 

24 3 35 

284 O 

407 95 

397 6 

291 7 2 

t 09 2 

557 07 

34OO 

730 67 

284 O 

766 93 

3t °8 

191 19 

142 O 

535 55 

3 $9 2 

75 i 4<5 

182/1 

— 

2334 


F 7 ) during dry seen on 

Imogeny 

Computed Percentage 

gam or loss me. of offspring 
over over 

common stock common stock 


277 S 5 1 % , 

135 8 37 

50 6 18 

164 2 41 

164 z -237 

106.6 — 31 

50 6 18 

1074 31 

- 91.4 - 64 

135 8 36 

149 0 31 


With two exceptions, all selected strains grown m this work,gave 
higher yields than the common stock, thus showing the advantage to be 
derived from selection. The gam in percentages of yield of the selected 
strains over the common sort ranges, in mtiltiplication plantings from 18 % 
to 79%. 


513 - Improvement of Sugar Beet Tby Selection, in France.— gaiiaot, m., in Comptes 
rendus des&utnces de l’ Acadimie d’Agriculture de France, Vol V, No 39, pp. 986-995 
Paris, JDec 1919. 

The cultivation of sugar beet in the north of Trance is a subject of 
real interest : the rotation system is employed in conjunction with wheat 
production, urd results in on entirely advantageous effect on meat value, 
as the stubble can be readily used for feeding purposes andfoi fattening 
livestock. 

In addition to this, the sugar industry opens up in the same district 
commercial Ur dertakmgs in all branches of national welfare, as, for exam¬ 
ple, agricultural machinery, mdustiial institutions, chemical fertilisers 
for which sugar beet is essential, chemical products, textures and all mate¬ 
rials necessary for the equipment of sugar factories. 

In spite of all this, the production of sugar beet in the north of Trance 
has a tendency to decrease and take a second place in relation to foreign 
competition. 

Although fn Ihe rurimV r 1 ho richness of the sugar content in the roots, 
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and the yield per hectare has always been on the increase, with the result 
in the natural course of events that the cultivation is increasingly profi¬ 
table to the agriculturist, this is not the case in France. Quite apart fiom 
the questions of climate, soil, manual labour, etc., so often raised, the 
fundamental cause of this inferiority may be attributed to the fact that, 
with regard to the production of seed, the French market is entirely de¬ 
pendant on the foreign market. Consequently two serious difficulties 
ate involved : 

(x) the agriculturists cannot depen don any profit which is undoubt¬ 
edly connected with the production and sale of beet-seed ; 

(2) the seed employed, even if guaranteed pure, comes inevitably 
from regions with a different climate and soil, and which, when taken to a 
new destination, may show some discrepancy, and this is often the ca c e. 

The author having insisted on the need of pioducmg the necessity 
seed on native territory, following the German method, gives an account 
of the results of his own work of selection started in 1909 

For some years companson cultivation trials were conducted with 
the French and foreign varieties considered to be the most adaptable to 
the various soils in the Soissounais district. A companson between the 
quality of the sugar and the weight of sugar produced per hectare on each 
type of soil, mp.de it possible to discover the most suitable varieties. 
Amongst these, certain individual types were selected, distinguished by 
the development of characteristics which it was desired to stabilise, end 
these were reserved as parents for future generations and pure line 
selection. 

To speak candidly, it is not a case of pure line selection in the true 
sense of the phrase. Apart from the ordinary course ; — when the parents 
are isolated, and self-pollination is necessitated, a mixed progeny is the 
result with the following predominating features : red beets with white skin 
and leaves green and red, fodder beets, green and wlute beets, beets with 
lanceolate leaves end forked roots, similar to the wild beet, and a small 
number of individuals comparable with the parent. Also, as is well known, 
the sugar is obtained in successive stages from the fodder beet, and this 
in its turn is derived in a similar fashion from the wild beet. The isolation, 
in this particular case, has the habit of eneouiaging atavism by the disso¬ 
ciation of the characters m the beet. 

By enclosing two instead of one specimen under the same cover, or 
even m the open air, the number of good roots attached to the progeny 
increases, even if there is always a higher percentage of natural material 
due to self-pollination. It is sufficient if the two types do not flower si¬ 
multaneously, to ensure self-pollination. 

To avoid mishap, the author believes it necessary to have recourse 
to crossing parent stock, by collecting them is small groups of 4 to 7 and 
engendering a simultaneous flowering period by constant pinching off 
of buds. In order to obtain good results, it is important that the individuals 
as far as possible, possess the fsame characteristics* Their choice, how¬ 
ever, will depend largely on a thorough investigation of the characters dar- 
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mg the various phases in growth development up till the moment when the 
reproductive organs are developed 

The seeds thus obtained are taken from each plant and sown separately 
m plots, and the plants submitted to caieful examination with respect to 
their botanic and physiological characters, such as*—late or early matu¬ 
rity, number of leaves, weight of root, sugar content and its quality, etc. 
The final choice is limited to types which transmit exactly similar charac¬ 
teristics to their piogeny. These are reserved definitely as parent stock, 
and the seed sown the following year on plots devoted entirely to parent 
stock 

The beets collected from each plot undergo thorough examination 
m the field on d m the laboratory. The chemical analysis is made both m 
cold and warm aqueous solutions, and the beets have been subdivided 
as follows* i) “ ^uper-elites ”—to seive as new parent stock; 2) " elites ” 
or graitd-parents, to serve as the source of seed for commercial purposes. 

The super-elites have naturally been studied with the minutest at¬ 
tention and a special record kept, following the Gatton curves method 
by which the percentage of beets showing equal proportion and equal 
quality m each family is signified. The plans, diagrams and illustrations, 
etc. make the comparison between the various progeny easy and effectual. 
As the beet is a perennial, it is hoped to maintain the production over 
super-elites as long as possible. It is certain that,, m any case, the yield 
of seed decreases year by year, and it is the stune with regard to the sugai 
content, which is 20-22 % before transplanting and then falls to 4-6 %. 
The author intends to keep a record of the value of the seeds thus collected 
fox several years m succession, and compare these with the first year 
results. 

The elites are also a subject of observation and of rigorous selection 
during the growing period. All the elites procedmg from different families 
but belonging to the same order, are planted out close to each other, to 
enable ready crossing. The seed thus obtained is reserved for use to grow 
plants intended later to furnish seed for commercial purposes. 

514 - Variation of the Coconut tree observed In Ceylon. — The Tropical A&n* 

eulturist, v. 1 , 1 V, No. x, p i. I’erademya (Ceylon), January, 1920 

Some years ago, in the North Western Province, a coconut tree was 
noticed which bore yellow and green fruit at the same time. The main 
trunk showed longitudinal green and yellow stripes ; and the branches which 
sprang from the green stripes produced green fruits and those from the yel¬ 
low stripes produced yellow fittit 

By sowing two m ts from the two different types, two young plants were < 
obtained, one normal and green, the other of a yellow shade with the midrib' 
of its leaves, ydlow or bronze 

This case is interesting in that it indicates that yellow varieties of co¬ 
conut could reasonably be obtained from the normal green type by fol¬ 
lowing the variations of the shoots. 

515 - Probable Origin of the Dwarf Cocoanut Tree. — See No 524 m this Bulletin, 
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516 - Faseiation and Dichotomy following the Grafting of two Portuguese Vines.— 

Jose Duarte d’ Oliveira, m Comptes rendus de. I'Academic 0; Su.:nce-s, vol CI,XX, 
No io, p 615-616 Pans Match, 8, 1920 

The variety Gongalo Pires of Poituguebe Vine grafted on Ripavta x 
Rupestris 3309, and chaiactensed by the development of taseiated bran¬ 
ches, nearly always dichotomous, produced much flint, hut wine of only 
medium quality. 

On this vine the author regrafted the vancty “ Albmio de Souza ” 
(red) which produces a small crop but excellent wine and shows no signs 
of faseiation or dichotomy 

Grafting was done in March 1919 In June it was noticed that the 
shoots of the scion Albmio de Souza were fasciated and dichotomous 
just like the stock Gongalo Pires; the scion continued to grow m exactly 
the same way as this stock 

This then is a case of transmission of two specific characters from 
stock to scion 

517 - Illustration of the Definite Principles of Heredity Hybrid Catalpa : Catal - 

pa bignonoides x C. Kaempferi, — Jones l> P and i'ieley w O m The 

Journal of Heredity, v XI, No i, pp 16-24 -f 9 figs. Wa&limgton, Jan 1920 

The result of a series of experiments with the hybrids Catalpa 
btgnonoides X C. Kaempfen , The cross was made by emasculating the 
flowers of C. btgnonoideu, enclosing them m bags, and later applying pol¬ 
len of C. 1 Kaempjeri by hand. 


Comparison of the First Generation Hybrid of C btgnoum Us by C Kaempfen 
with, its Two Parents Species 



C b'gnanaulcs 

C, btgnonoi Us ^ | 

x C Kacmpfei * | 

C, Kaempfert 

Bark. 

Rough ..... i 

Smooth . 

Smooth 

I^eaf-upper surface . . - 

Glabrous . . 

Pubescent . . • 

Pubescent 

» lower surface . . 

Hirsute. 

Sparingly hirsute on 
young leaves . 

Glabrous 

» shape . . .... 

Generally ovate 

Generally cordate 

Generally cordate 

9 margin . . .... 

Fntxre . . . 

Three lobed raiely cn- 

Three lobed >aiely cu- 

Petiole. 

Slightly coloured on 
young leaves . 

tire 

Coloured * . , 

tue 

Deeply coloured 

Insertion of petiole . . 

Not coloured . . j 

Not coloured 

Colomcd 

Flower - colour .... 

White with brownish 
purplish spots and 
orange stripes. 

White uath brownish 
purplish spots and 
orange stripes , 

Pale 3 ellow with brown¬ 
ish purplish spot® and 
daik yellow stupes 

/ length ...... 

3 to 3 5 cm 

3 to 3 5 cm 

2 cm 

Poas 5 ***** ■ ■ • 

3 to 3 5 cm 

2 to 2 5-3 cm 

2 cm 

i length. 

30 to 35 cm 

30 to 40 cm 

20-30 cm 

\ breadth . . . 

x to 15 cm 

5 to 1 cm 

3 to 5 cm 

( length... 

2 to 2 *5 cm 

3 cm 

1 cm 

Seeds \ breadth. 

7 to .8 cm 

3 to 4 cm 

3 to 3 cm 

( hair length .. . . 

2 cm 

15 to 2 cm 

.7 to 4* cm 


[SIS-5IT] 
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There is then an intimate fusion between the two parent species 
This is a good example of a species cioss of the type already studied with 
so much interest by KobrEutkr, Gartner, Focre, etc 

The largest proportion of hybrid characters are intermediary, the 
leaves of the Japanese Catalpa are pubescent on the upper surface, and 
glabrous on the lower surface , with the American Catalpa, the tipper sur¬ 
face is glabrous and the lower surface hirsute The hybnd resembles 
both parent species, and is velvety on the upper surface, and sparingly 
hirsute on the lower surface of the young leaves 

There are certain points which show a predominant lesemblance 
to one special parent; for example, tlic bark is smooth and the maigin of 
the leaf three lohed like C Kaempfcn 

The dimensional characters of the hybrid are intermediate except 
in the diamater of the tiunk, size of leaves, and inflorescences In these 
the hybnd clearfy excels its parents, thanks to to its stronger develop¬ 
ment generally Catalpa bignonotdes X C. Kaempferi also distinguished 
by its resistance, at low temperatures to leaf spot, Macrospornim ca~ 
talpae E. and M. 

Experiments have not yet been made with F 2 when the characters 
are distributed, with the result that numeious forms appear, some of 
which could doubtlesss be picked out and propagated 

The hybrid is identical to the “ Teas' Hybrid Catalpa ” which very 
likely was produced by the cross Catalpa btgnonoides X C. Kacmpjm 

518 - Seed Survey Report 1919 in Canada. -—Eddy, e. d (Chief Seed mspectoi Dominion 
Department of Aguculture, Canada), m The Apicultural Gazette 0 Canada, Vol VI, 
No 12, pp 1033-1035 Ottawa, Dee 1919 

The war greatly interfered with the regular channels of seed trade 
in Canada and the United States For many kinds of seeds, particularly 
root and vegetable, the American continent had been depending largely 
on European supplies. But the war having interrupted seed production 
in Europe, and owing to the difficulties of transport, it was impossible for 
Canadian and United States seedsman to secure delivery from overseas of 
many kinds of seeds and the production of seed on the American continent 
■was undertaken on a larger scale than ever before. The situation was 
further complicated by poor crops of sonu kinds of seed in America, and 
it was considered advisable to institute more strict government super¬ 
vision of seed distribution. 

A special Seed Reporting Service was established under the Bureau 
of Markets by the United States Government to procure and distribute 
information respecting seed supplies, and the Seed stocks Committee 
was formed to advise the War Tiade Boyrd respecting the issuing of export 
and import licenses for seed shipment. In Canada, the seed Branch acted 
much in the same capacity as the Seed Reporting Service and the Seed 
Stocks Committee did in the United States Department of Agriculture. 
One of the most important features in connection with securing information 
regarding tlie available seed supplies, has been the semi-annual seed survey 
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Sl-VRB.S 


Seed s itivev June K)io 


Item 


Red Clover 
Alsike 

While Clover 
Crimson Clover 
Sweet Clover 
Alfalfa 
Timothy 
Red Top 
Oiehaid Grass , 
Kentucky Blue Grass 
Canada Blue Grass 
Bromus Inernus 
Western Rye Grass 
Meadow Fescue 
Common Vetch 
Hairy Vetch , 
Common Millet 
Foxtail Millet - . 
Barn}aid Millet 
Rape - . , . 

Seed corn 
Beans D, Snap . 

» Garden Pole 
Beet Garden OS 
-> » AM 

» Mangel OS . . 

» » AM 

» Sugar OS 
» » AM 

Cabbage OS . . . 

» AM . 

Carrot 

Cauliflower 

Celery OS . , , 

» AM 
Cucumber 
Kale 
Eettuce 

Muskmelon a 
Watermelon 
Onion Seed OS . 

» » AM 

» Sets. 

Parsley 
Parsnip . 

Peas, Gaiden 
Pepper * . . . 
Pumpkin 
Radish OS. 

* AM 

Salsify . 

Spinach OS 

w AM . 
Squash Summer 
m Winter 
Sweet Corn . 

Tomato - . , 

Turnip, English . 

* Swede OS 

» » AM 


— 

“ 

. 


— 


Stocks 

Total Peccpts 


on Hand 

Veil Ending 


June 

30 

June 30 


* 9*9 j 

1918 

1919 

1918 


Pounds 

Pounds 

Pounds 

Pounds 


34 5So 

560 628 

3 870 360 

5 487 4*7 


3965*5 

1034 456 

15 6x9 396 

10 226 737 

, 

12 51a 

32 165 

65 xao 

60 750 

. 

3 967 

7 58ft 

1 545 

5 5’»8 

, , 

10 784 

261 668 

x 744 327 

S02 i6q 

. 

64883 

167868 

607 430 

67C 73-* 


S42 965 

3465285 

9 746 064 

X2 867 809 


104 4x5 

88 3J0 

13S 726 

X36 777 


4 758 

27 521 

i 18 565 

15 328 

* 

33 198 

66 648 | 

60 391 

58292 


247 26a 

349438 1 

j x 427 528 

x 605 659 


7 441 

4625 | 

566433 

156 533 

, 

43 907 

56088 1 

369 609 

263 396 


3018 

6 549 i 

14 031 

X5 07X 


39 933 

333 793 

95^ 705 

7or 333 

, * 

5029 

39609 

62 924 

6? 669 


202 707 

172372 

464 184 

276059 

, 

301 684 

200 332 

670 860 

255889 

* * 

9 647 

34 34 1 

17818 

40 611 

* 1 

120 443 1 

147 532 

245 44~ 

229 140 

1 

104*5 322 

* 356 537 

10 564 268 

15 196 109 

, 

366 464 

233421 

655 4*x 

47* 053 


36003 

16033 

139857 

96 353 

. 1 

204^9 

36103 

19607 

38 434 

* 

42 786 ! 

20 632 

60 270 

24 544 

. . . . 

2566m ] 

260 934 , 

15* 933 

177 775 

, * * 

13676 , 

2863 1 

28 599 

9123 

* 

265 596 

5001S6 

307600 

234V3 


90 346 

1 44187 ! 

71 089 

49 97* 

, * 

9493 

1 9 464 

6600 

3926 

. 

10 383 

5 093 

by 06 

8306 


55 393 

38 533 

60477 

5* *50 


*439 

665 

1873 

790 

. 

1 418 

x 646 

536 

461 


2065 

1 3*8 

X 367 

*3*9 

. 

37 53* 

31 003 

32 599 

30082 

. . ! 

1164 

1 262 

488 

973 

. 

24 121 

IS 875 

20 064 

20017 


3809 

3853 

2 308 

2 ^ 67 

, ¥ 

6253 

6253 

4 33* 

4 584 


11 201 

x 296 

14381 

4884 

. . . 

54 906 

26 8x0 

fcx 2x9 

48 74 ■* 

, , » 


— 

X 808 X48 

2 073 9°3 

„ . 

3028 

3243 

1 3645 

2 982 

♦ 

7 220 

* 936 

*3 367 

9 556 

, , 

3 520 758 

S92 747 

18 939 148 

*3 548 263 

, 

7*8 

* 545 

553 

503 

, 

, 7446 

9133 

7 578 

9 590 

, 

20 96a 

*5 SOX 

14 3^4 

7 770 

. 

, 37 413 

23 489 

49*94 

29 53* 

, , 

Sl9 

747 

777 

1 086 

. 

| 14 814 

X4 621 

*3 697 

ix 359 

. 

12 929 

99’ 

1 *5 587 

2185 

» 

3 753 

4 3*8 

! 4 481 

30x6 

. 

3 394 

2464 

1 2932 

' 3 484 

. 

j 212 669 

| 55 339 

j 486 OXT 

210473 

, 

1 6934 

4659 

5 495 

4452 


127077 

95 929 

64 432 

67 7J3 


335 522 

197 7-,o 

278 988 

2*4 446 

* * 

I 6822 

1 

j 1 339 

’* 799 

9 4*3 


N. B, — OS produced over seas — AM — produced m American continent." 
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conducted concurrently in Canada and the United States Seedsman and 
seed growers were required to make returns showing stock on hand, total 
receipts and exports at or during stated periods With this information 
it was possible to know whether seed requirements for the season were 
m sight, and to give reliable advice respecting applications for trade 
permits. 

The first survey was conducted in the United States on February 
ist, 1918. This was followed by three others on July 1st, 1918, January 
1st, 1919 and June 30th, 1919. The complete figures of the surveys made 
in Canada on June 30th (1) are presented in the adjoining Table 

The principal items reported as exported during the year ending June 
30th, 1919 are as follows (pounds in all cases) # Fed Clover, 850 165 ; Alsike 
10 019 462 ; white clover 8 000 ; Sweet clover, 1 016 126, Timothy 404 266, 
Canada Blue Grass 615 994 , Common Spring Vetch 492 000 , Hairy Vetch 
22 544, Dwarf Snap Beans 61 641 ; Garden Pole Beans 96 000, Garden 
or Canning Peas 8 640 594. 

519 - The Drying of Beet Seed. — Sec No 539 of this Review . 

520 - On the Origin Of Forests. See No 536 Of this Review 

521 - Experiments in Sowing Barley, made from 1909 to 1915 in Denmark. — iver- 

sen R (136 Betetmng fra Statens Forsogs wirksomhedi Plantekultur) m Tuiskntt foi 

Planteaol, Vol. XXVI, Pt 3, pp 377 -41 7 Copenhagen, 1919 

Experiments were carried out to determine the influence exercised 
by the quantity of seed and the method of sowing on the yield of barley 
and on lodging The idea was to compare broadcast Sowing with sowing 
10 to 20 cm between the lines, with different quantities of seed, limited 
to from 76 to 180 kg. pei hectaie These experiments lasted 7yeais, 1909 
to 1915, at 4 Danish Agricultural Stations (Dinghy, Tystofte, and Askov 
Uemmerk). The barley employed Was a local variety (Tystofte Prentice), 
Archer type Cultures were made m sixfold and tenfold plots, as a rotation 
crop following forage crops or legumes, and well manured. The yield in 
grain and straw Was determined in hectolitres and alto the size of the grain, 
a valuation scale was used for the amount liable to lodging (1 to 10). 

From the results, it can be concluded that the seed sown broadcast 
gives nearly the same amount, quantity and quality as that sown on the 
10 cm. between the lines system. 

The more important factor would be not so much the manner of sow¬ 
ing as the quantity of seed employed: it is this factor which determines 
the different possibilities of development m cultivation and perspective 
yield. It should also be noted that seed sown on the 20 cm. between 
the line system produces, on an average, i quintal of grain less per hectare 
than m the lines 10 cm. apart. 

(1) This service has been suspended; a resume of the results obtained will be giver 
shortly m a Review 
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These results confirm the observations made by Car Sonne on the 
relation between seed employed and conditions of development It can 
generally be assumed that the more the conditions of development are sa¬ 
tisfactory the less seed is necessary to obtain the maximum yield. The 
barley seed sown m lines 10 cm. apart gave the following results 


Total harvest 
per ha (gram and straw) 

Quintals of gram from obtained per hectare 

109 Kg 

133 Kg. j 

160 Kg 

90 quintals 

\ 4P° 

40,3 

40,2 

75 

33,3 

34,3 

33,3 

60 

29,9 

30,5 

31,3 


i 


As to the weight and the size oi the grains, they increase when the 
quantity of seed employed decreases Experiments appear to indicate 
that in employing relatively small quantities of seed, lodging can m 
limited areas be obviated However, that has no value in practical farm 
work, seeing the quantity of seed which it is necessaiy to use in agri¬ 
cultural practice. 

fibre crops 522 - The Cultivation of Cotton in the French Colonies. — 1 Pa culture du cotonmer 
dans les colonies frau^aises, in Lc Bulletin des Holies, Bourses ei Marches, Year EXXIV, 
No 263, p 1 Paris Dec 7 and 8 1919 (article reproduced m the Bulletin dt V Union des 
AgncnUetirs d’Egypte, Year XVIII, No 131, PP Q-14 Cairo, Jan-Feb X920). — 
II Rapport du President de 1’Association cotonmcre colomale, m the Association cotonmke 
colomnle, Bulletin Year XVII, No 61, pp 631-645 -f 1 pi Pans 1919 —III pe coton 
dans l’Afrique du Nord (x). — IV Au Maroc Occidental, Ibidem , pp 654-663 — 
V Rodier, A la cote d’Ivoire Ibidem, pp 645-652 — VI, Rodxer Au Soudan, Ibidem* 
pp 653-654 — VII En Gurnee Fran^aise, Ibidem , pp 680-692 —» VIII En Nou- 
vdle-Caledonie, Ibidem, pp. 663-665 —IX Aux Nouvelles-Hebrides, Ibidem, pp. 665-667 
— X. Abune, A Tahiti, Ibidem , pp 692-695 — XI *A la Guadeloupe, Ibidem , pp. 
696-698 — XXI Au Canibodge {2} 

I The cotton question is more than ever the order of the day. — There are at 
present 3 principal sources from which cotton is obtained, the United States, Egypt, and 
India The first of these three shows a production of s / 3 the total product of cotton manu¬ 
factured throughout the world ; the third shows about % the American product, and double 
that of Egypt The yield m India is chiefly utilised in India and in Japan In Egypt 
special superior quality fibre is found, and utilised in the fabrication of extremely fine thread. 
It really amounts to the fact that, for European manufacture, the only provision markets for 
first class matter are American, and this is absolutely dependant on the fluctuations and flexi¬ 
bility of production Since the beginning of the war, considerable variations m yield were 
reported in the United States # on the other hand, whilst formerly this country used up 
only a small part of her national cotton, to-day, these manufactures have almost doubled their 
production (in ryio, they used 35 % of the American yield, in 1915, 60%); therefore con- 


(i) See R. Oct-Pec. 19x9, No 1x38. 
{2} See R . Pec, 1908. No 1355, [Ed.), 



FIBRE CROPS 


579 


sidering only the upkeep of prices and the world levenue which ought to come m from their 
crops, the growers do not hesitate m case of need to limit the sale or to reduce the outlay 
m order to gain their ends 

There is then a considerable danger facing the European cotton industry, especially m 
France, where this industry is very important There are ioo ooo spi nn ers and weavers 
occupied m this trade, representing a population of i 200 000 people 

There is therefore opportunity to develop the production of cotton m the French colonies, 
and the author gives a rapid survey ol the pioduction and cotton trade possibilities in the 
various French colonies and the woik of the Colonial Cotton Association It is for this reason 
that the cultivation of cotton has taken a hold m these colonics The experiments carried 
out have proved the best species of cotton fibre obtainable ir each region and giving the nighest 
yields It is the idea to increase cultivation m such a way as to dispose of uniform abandoned 
sorts, with due 01 del, to pioduce thread of identical quality from one end of the year to 
the othei , production should be intensified m these colonies and this is the aim of the Co¬ 
lonial Cotton Association 

II The President of the Colonial Cotton Association reports the work of this Association 
during recent years m the French colonies, and lays stress on the duties that fall to its 
lot, and on the programme of action on which the Association should rely m order to carry 
out this lengthy enterprise which it has undertaken. 

III and IV Northerx Africa , especially Morocco — The question has been large¬ 
ly discussed in the « Annales de la Science agronomique ” by M. V Cayla fox Egypt, Al¬ 
geria, Tunis and Morocco, and by the same authoi m VAgronomic coloniale for French 
Northern Africa m particular A resume of this work as a whole was given in 1919 
(See Note). 

In the present investigation, special attention is paid to the question of cotton in Morocco. 
It is a recognised fact that cotton was previously cultivated m this legion and was earned on 
to a fairly large extent fifty years ago There arc still traces of this to day The cotton 
found is a hybrid producing a very fine quality fibre, about 30 mm. m length 

Owing to the climatic requirements of cotton, the chief growers limit as far as possible 
their plantations to the plains with a maritime climate This necessity which appears to 
have been confirmed m the case of Morocco, as the result of test experiments since 1913, 
considerably limits the extent of tenitory possible for the cultivation of cotton Economi¬ 
cally, especially the spring frosts aiefelt even on the coast, this necessitates the seed¬ 
sowing during april Then cotton, also demands, for normal evolution, a sufficiently long 
period of vegetation, which means m Morocco, particularly outside the coastline area, a pe¬ 
riod between the spring and autumn frosts What is more, the lainfall is very badly distributed 
m Morocco with regaid to cotton cultivation. Cotton cultivation on dry soil therefore seems 
hardly possible a prion in the Chenfien Empire, and in fact, the trials cained out up to the 
present time, obviously confirm this opinion, anyhow for the long cotton silk varieties, the 
only varieties with which cultivation was attempted 

Amongst the Egyptian varieties, the ** Nubari ” has given the best results, 4 quintals 
of cotton fibie with irrigation and barely 1 quintal on dry land 

It seems obvious that irrigation is necessaiy for cotton cultivation in Morocco, and that 
it could only be developed as far as water works would allow planters to have use of the 
water indispensable for plant development 

Although the cotton may be not be very particular from the point of view of the type of 
soil on which it is giown, it has nevertheless a preference for clay loam or deep sandy 
argillaceous soils, and there again, ihe possibilities in Morocco are limited 

After consideration of these conditions, it can be estimated that an area of about 20,000 
hectares (situated chiefly in the Sebon valley and its tributaries) can be sown with cotton. 
It seems wise to adopt the triennial rotation crop system followed m Egypt, and this will 
necessitate the fitting up of an irrigation system to cover 6,000 hectare. 
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A survey of these facts indicates that the production m appieciable quantities cannot 
be realised immediately and will never be considerable Allowing for a yield of S quintals 
of cotton fibre per hectare an annual production of 120,000 quintals per no, 000 hectare 
should be expected 

lu addition to this, it should be noted that all the cottons winch have been produced m 
Morocco have been declared of excellent quality by expert authorities 011 the Colonial 
Cotton Association. 

There now r emains the question of short siaple cotton; the production of this is more 
immediately possible as it would only mean a reasonable treatment of the land, and this 
could be carried out at the earliest opportunity However, it should not be forgotten that 
cotton needs in cider to ensure success, suitable soil, well worked and manured 

The reasons for l imi ting the cultivation shown for the “long staple ” are the same for short 
staple except as regards irrigation, and the possibilities of sow mg are therefore greater 
On the other hand, the short silk is less delicate and earlier than long silk It is to be feared, 
however that owing to the small rainfall in Moiocco, the production may not be snSiciently 
rem une rative. It is wise in every case to count only on the low yield, not exceeding 2 5 
quintal* per ha obtained m America under much more favourable conditions It must also 
be remembered that in Morocco, manual labour is rare and dear, and it should not be 
forgotten that, except at abnormal penods, as at the present tune, cotton cultivation, even 
in Hgypt entails somewhat high expenses 

V Ivory Coast. — From 1914 to rgi8, the production of raw cotton in this colony 
rose front o to 2000 tons ; 3 principal factones and 6 secondary, have been set up m spite 
of the war which considerably reduced the number of administrative staff and necessitate 
the use spinners and native employees The result seems to promise well for the future 
and it is hoped that the Ivory Coast will be some years hence an important cotton centre 

The USTorth Coast of Ivory shows the most promise, and especially at Booule. 

Cotton from the Ivory Coast is now known and appreciated. The question ns well under 
consideration, and before another ten years, the problem will be completely solved and the 
cultivation of cotton definitely established in the colony, 

VT Soudan — Cultivation of cotton could be extended to north of the Ivory 
Coast, and the author thinks that quite a large part of Soudan is capable of production 
The Colonial Cotton Association already possesses 3 factories at Segou, San, and H’psoba 
The scheme would engender the development of cotton cultivation in the ^neighbourhood 
of these 3 factories, m various directions, to support the Government of the Ivory Coast 
in the region of Khorogo, connected with Bougouni, Sikasso, Bobo-Dioulasso Work in 
the country will be easy as far as Timbuktu by road and car to Mossi, (population 3 mil¬ 
lions .) The only difficulty will be to find the necessary personnel. 

ITIL French Guinea. — The tropical climate in this colony has two seasons, one 
dry, the other rainy, and relative to this, it is suited to cotton cultivation. 

However, near the coast, the amount of rainfall during the 6 months wmter, which 
exceeds 3 m and the persistance of damp winds, are both unfavourable factors. In Kbsidugo 
Guinea and Iabetia the showers which continue to fall during the dry season, mean 
a large quantity of atmospheric humidity, and are also contrary to production, and hinder 
the ripening of the capsules. 

In every part of the colony, land suitable for cotton is found But the sand stone which 
forms a broken belt round the mountainous region of Futa hinders the normal development 
of the crop unless the land is well manured. 

From the economic point of view the question may be considered as follows' — In 
Southern Guinea, the farm population can devote their time successfully to the cultivation of 
rice, palm, and the fabrication of palm oil. Cotton cultivation does not present much opport 
unity, especially as cattle are scarce 

In other parts of the Colony, cotton production is bound up with several factors. 
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In the first place the existance of lines of communication The existing lines of communi¬ 
cation, are the railway from Conakry to Kankan, the rivers Niger, Niandan, and Mile, the new 
carnage routes from Mamon to I,a be from Bissikimia to Dmguiray, from Dabola to Farhna, 
land also a large number of roads, several of which have been fitted up for the passage of 
oaded donkies But the beasts of bin den belong to Dioulas m connection with the traffic 
between Sierra beone and Soudan, and are scarce 

The cultivators m Guinea, who do not possess animals ought to have their produce ear¬ 
ned on the head from the cotton fields to the railway station or to the relays on the carnage 
routes 

This does not mcluu ^ tne nuxnoer or districts where cotton production can henceforth 
be organised north and south o± the Colony, bordering on Portuguese Guinea, Senegal, North 
Senegal, Niger, Liberia and part of Sierra Teone a -jobon, the part m the neighbourhood of 
the Ivory Coast Bfforts should be made in districts which not do mean more than 50 km. 
lines of communication, railways carriage routes, navigable rivers, as enumerated above 
In these countries, the extension an cultivation will be dependant on two factors, density 
of population and cattle 

Following these hnes, central Fonts is the most adaptable But, as it is very hilly 
and the land of suitable and sound texture for cultivation is already covered to a large 
extent, cotton production will nevei be undertaken to any large exten 

The plains surrounding Fouta, otfer on the other hand, immense opportunities for 
cotton growing The population is in general, it is true, very scattered However, next 
to the almost deserted districts, there are others sufficiently well populated and the inhabi¬ 
tants can direct their attention to cotton cultivation, to a large extent, thanks to the use 

of the plough. _ 

Nigeria — vallies of the Mile, Niger, Nianda — are populous. The cattle rate has been 
largely decreased as the result of recent epidemics, but the herds aie regaining their former 
she The cotton crops are graded in groups along the river banks. Canoes can be used 
as an economical means of transport of the rough cotton as far as the sorting centres 

This region seemed the best adapted to a combined action of the Cotton Association 
and the Administration, with a view to establishing cotton cultivation m Guinea 

VIII Niew Caledonia — The recent introduction of cotton cultivation into New Ca¬ 
ledonia, and trial experiments for ten years, showed a tendency to rapid development up to 
1916 suggesting that this product may become a very impoitant factor in the agricultural 
production of this colony 

The adjoining table gives? the quantities and values of the cotton exports since the 
introduction of this crop 


1920 .... 

1911 , i . 

19*2 . 

1933 - < • * 

19*4 * 

19*5 . 

19x6 , . 


Quantity 

Value 

12 lt)t kg 

21 456 fr 

45 419 

90 $38 

194 211 

388 422 

163 214 

249 784 

1x7364 

186 902 

107 748 

hi 185 

*73 576 

271 379 


During 1917, owing to the absolute lack of direct communication which has character¬ 
ised the commercial traffic between the colony and the metropolis, there was only one single 
export of picked cotton weighing 1870 kg, worth 3 667 fr. 
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In the first seven months of 1918 the local exp oxters alter succeeding m finding a sale 
for the New Caledonian produce on the foreign market, exported to Australia 2 619 k 
of picked cotton, and to Japan 83,022 kg , of the said product 

The variety of cotton cultivated m New Caledonia is Gossypium peruvicmum Before 
the war this variety was highly estimated on the maiket at Havre, where it was sold at a price 
advanced 30 to 50 % above the market price of ordinary American cotton* The average 
production on normal land is 1 ton of picked cotton per hectare but on good soil and with 
dependable crops the yield may quite well be doubled It may also be stated that the port 
of Noumea possesses two granaries for cotton, which deal with the produce harvested m the 
Colony and the imports from the New Hebrides 

Although the cotton cultivation had spread to such anexientm New Caledonia from i 9 xo 
to 19x2 that the production showed a yield of from 12 tons to nearly 200 tons, it has since 
become almost stationary, and it is certain that it will have a tendency now to decrease 
It is not possible to value the annual production at the moment, at more than 100 tons. 
The causes of this regression can be traced chiefly to the scarcity of manual labour 
which, since the war, even more than before, exist in the Colony I*ocal mobilisation 
has, indeed, cleared off a large number of workers in New Caledonia 

It appears also that the Caledonian planters, after having shown at the outset a great 
partiality towards this form of culture, have to-day a certain tendancy to abandon this 
idea in favour of the older types with high profits, such as coflee and coprah 

The matter of cotton cultivation in New Caledonia is largely dependant then, on the 
supply of manual labour It is certain that only when the planters xn these countries will 
be able to secure a sufficient number of workers will cotton yieds increase to any marked 
extent 

Every part of the Colony, including the Royalty Isles is equally m favour of this culti¬ 
vation 

IX New Hebrides — In the New Hebrides archipelago, the cultivation of cotton, 
although even a more recent institution than m New Caledonia, appeals to promise a very 
bright future. 

The quality of the soil and the atmosphened conditions of the New-Hebrides achipelago, 
are apparently adapted tn every way to this agricultural experiment, and what is more, it 
is certain that the difficulties connected with manual labour are less keenly felt than in New 
Caledonia 

The following table gives the quantities and values of the types of the New-Hebndes 
cotton reported at Noumea since the establishment of commeicial exportation at this port 
This Table shows that the cotton cultivation m the New Hebrides continues to mam- 
tain marked progress, chiefly m Sants Island, and an average harvest of 500 tons for the years 
immediately following the war 

But even there, considerable improvements could be effected if some wise decision 
could be reached with regard to manual labour 


Year 

Quantity 

Value 

1 

19X2 . 

6 39 2 kg 

12 784 fr 

1913 .* • 

77 243 

126 54X 

*9*4 . 

228 733 

367 45^ 

*9*5 . 

352 697 

463 825 

we . . 

549 37 * 

, 361 096 

*917 . 

105 898 

204 379 

"7 months in 191S. 

402 802 

1 006 504 
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Before the war, practically the whole Caledonian and New-PIebndes yield was sent 
to the metropolis, but owing to the poor condition of direct communications, a certain 
exportation method was obvious in connection with Japan and Australia It is desired to 
re-establish as quick y as possible, the direct maritime relations with Fiance so as to favour 
the metropolitan! markets once again with the advantage of the cotton produced m French 
possessions in the Pacific 

Exportation facilities constitute one of the principal factors of intensive development 
in agricultural work m New Caledonia and the New He brides. Colton does well m all the isles 
of the Archipelago 

X Tahiti — The Tahiti cottons are some of the best m the world They are distin¬ 
guished by their fine quality and the lenglh of their fibres, and are much sought alter for the 
fabrication of cotton embroidery or lace work For a long time they have held the leading 
place on the Eondon market, far out distancing their rivals 

Numerous trials have been made at various intervals, either by the administration of the 
Chamber of Agriculture, or by special Societies, to encourage and develop this culture m 
the French Aiclupelago 

But cotton cultivation has really been given up, and the Cotton Society itself, although 
it is true it has established a well supplied granaiv, is devoted exclusively to the cocouut 
There is no attempt made to plant additional cotton until the 35,000 coconuts at Faaron 
are m full bearing 

Two principal causes are conjointly responsible to a large extent for this abandonment 
of cotton cultivation m the Archipelago Firstly, the high price of vanilla; and secondly 
the lack of manual labour 

At the present time vanilla culture has been more or less abandoned owing to the disease 
which harms this bindweed and the consequent diminution in value As also the coco¬ 
nut continues to show higher value, it would probablv mean that cotton cultivation could 
be lestarted with some success and procure an appreciable yield to the farmers. 

There are a large number of localites suited to this crop in these mountainous islands, on 
the coast line or plateaux that are as yet altogether uncultivated The Islands Sous-le-Vent 
and Marquises show considerable opportunities for cotton planting, especially if Chinese 
manual labour is employed, peculiarly adapted to this form of culture. 

Of however, any attempt is made m this respect, it les with the Cotton Society to lake 
the mitiative, since it was specially formed for this purpose and directed by an Agiieultur&l 
•expert who has made a special study in this branch 

XI. Guadeloupe. ,— At the present moment cotton cultivation hardly exists It 
has been stopped in Guadeloupe, and m the Grande Terre for several reasons : 

(1) lack of information with regard to this particular crop, and insufficiency of tools. 

(2) high prices of sugar-cane as supplied to the factories and distilleries 

(3) mobilisation has weakened the strength of agriculture and industry. The majo¬ 
rity of workers m the field were settled on land grants and not on extensive property Ma¬ 
nual labour was therefore scarce, and the few labourers obtainable required too high a pay 
to plant and harvest the cotton. 

The districts where this culture can be instituted and urged forward are in the Grande 
Terre ; Anse, Bertrand, Canal, Moule, Samt-Fran^ois These are great sugar-cane producing 
centres, and the cotton cultivated is utilised m the manufacture of mattresses In Guadeloupe. 
the southern part of Balhf the dependancies * Marie-Galante, les Saintes, Samt-Martm and 
Saint-Barth£lemy, give the practical total of the annual production An extension of 
plantations would be possible in these islands 

In Guadeloupe, it is necessary ■ 

(1} that the Cotton Society pass a fixed order for the negodants of Pointe-&-Pitre, 
(2) that the sale price be superior or at least equal to that offered in the neighbour¬ 
ing colonies 
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As the cost price of cotton is determined by the run of the chief markets m Liverpool,, 
Hamburg, and Havre, the preceding suggestion could be carried out if the buyers, the Colonial 
Cotton Association, the Colony 01 the State added a premium to the stated cost 

An experimental held should be established, with an agent specially appointed to instruct 
the planters, and to make a careful selection of the grams, the consignment of the best seeds 
(the cotton which will fetch the highest puces), and the distribution of small pamphlets on 
cotton will all help very much to the extern. =uon of this cultivation m the Antilles 
At the Experimental Stations trials nith machinery could also be made 
XII Cambodia — The Bulletin de VAssociation cotonnihc colonialc , gives the report 
that M, Martin de Flacourt (Chief of the Agricultural and Commercial Services at Cam¬ 
bodia) presented to the Colonial Agricultural Congress m Paris, 191S, on the et Possibilities of 
Cambodia for cotton growing A resume of this leport was given m 1918 (1) 

523 - Agaves in Africa and Particularly in East Afriea (2). — 1 hautbvuxe in journal 
d'Agriculture tropicalc t Vol XIX, Xo 159, pp 2(10-263 Paris, May 31 1919 — 

II V*T7II/LET7MIER R Ibid , No 162, pp 340-341, figs 2 Paris, Nov 30 1919 

I. The author refers to the articles in Tropical Life (3) 1918 on Agave 
ngida var. sisalana plantations, which cover a considerable part of East 
and West Africa (4) special attention is called to certain plantations ou 
marshy land associated with one of the German companies (5), 

The author has several times expressed doubts as to the possibility 
ot cultural and financial success under such conditions. Having staled* 
in order to have the matter properly controlled, the absolute hasard of 
planting the agave on very dry land and in a very dry climate although 
admitting that this was less outstanding m the case of var. sisisalana 
than for var. elongaia and less still for A . Caniula (6) and less still for 
Fourcroya , spp* he could not agree with the adventurous statement 
circulated by business men which had not yet been supported by any spe¬ 
cialist* It is not whether a plant can thrive here or there, which the 
planter should consider, but whether it will keep all the qualities neces¬ 
sary for the justification of its cultivation on a large scale. 

The author discusses the yields mentioned in Tropical Life (7) and 
takes the opportunity of comparing these yields, following the standard 
of the most leaves possible in the least possible time, (it appears that A . 
sisalana develops a flower stalk and dies in about 6 or 7 years in Africa) 
with the yields obtained in Mexico, where there is not such a good crop 
per year but where it lasts over a period of 20 years. 


(i; Cottons of Cambodia and Indo China, general outline — article by M be Fta- 
COURT see JR. Jan 1919, n° 46 and R, May 1919, n° 595. (Ed ) 

(2) See Bull Apr. 1920, No. 421. (Ed.) 

{3) See Bull. Aug, 1920, No 9 <> 4 » and Jan 1920, No 36. (Ed.) 

(4) The agave in the old German tropical colonies in Africa See Bull March 1913, 
No. 250. Bull. July 1915, N*o 767; Bull Oct. 1913, No, 1x50, Bull Jan 1914, No. 11 ; 
Bull Apr 1914, Nos. 193 and 300. (Ed) 

( 5 ) See Journal d'Agriculture Tropicals, No 69, March 1907 {Author's note) 

(6) See Bull. Feb. 1920, No. 203 

(7) See Bun. Jan. 1920, No. 46, (N. of R} 
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The average yield obtained, as repented for i year, is higher in the 
second case than the first. 

On the other hand, the author notes that to cut after 3 years has al¬ 
ways been considered premature ; the agave has then a supple, fine and 
silky fibre, but non-resistant, and the vigour of the plant suffers from this 
premature operation 

African agave plantations are scarce because the climate and soil are 
neither of them suitable, because they are worked too soon, and perhaps 
improperly, as it is to be feared that the planters do not allow a group of 
2 2 to 22 leaves to remain on each stalk to maintain its vigour 

The author, with reference to an assertion made by Hbrson 
that the examples of stock proceeding from suckers is strictly limited 
to that of the parent plant, says that it is the first time such a thing 
has been, notified, and he declares that he possessed at Ea-Pho (Tonkin) 
various agave stalks which are 5 or 6 years old and come from suckers 
rising from the parent stalks ready for sending up their flower stalks, the 
signal of their approaching death. 

II. — As a result of the article by M. Ebon HautevieeB (i), the Jour¬ 
nal d’Agriculture iroficale, received from M. Rene Vtoeebumier, Agent- 
Consular of France at Quelimane and Director of the " Bmpreza Agiicola 
do Eugella ” a note in which the author describes the experiments. On 
the land in question, the Agave ngida var. sisalana produces its flower stalk 
after about 5 % to 6 years. The cutting can be begun about the 3rd year, 
and carried on then under normal conditions for 2 y 2 years. Bach year a 
healthy plant gives from 60 to 80 leaves, average weight 700 gm., making 
an average total of 175 leaves per plant. The fibre yield is from 3to 3 y 2 %. 

On marshland, there is no hope of success. i 

On the plantations, the spacing* is 2 X m or 2 X 2 m. The first 
arrangement is preferable for intercropping, which is practised for the 
first two years; the first year with cotton, the second with maize, 

Experience shows that, to establish a plantation it is wiser to plant 
out after a year in the nursery. Plants from suckers do not develop 
so well, and may have a shorter life (by 2 or 3 months) than those from 
bulbils, but it is quite out of the question that these plants may have 
an existence limited to the same extent as the parents; it is pure 
imagination, and the author has personally undertaken various experi¬ 
ments wich have given altogether negative results. On the province, 
a plantation of about 150,000 cuttings was made in January 19x5, 
and taken from suckers from parent plants which had only lasted un¬ 
til the end of 1915 ; not one of these plants had produced its flower stalk 
at the end of 19x9. The plantation of the c< Bmpreza Agricola do I/u- 
gella " has at present 4 millions of cuttings with 2 millions of bulbils in 
nurseries. 

{1} On “ Textile Agave at Tonkin *\ See work of M E. HAurevnxE which appeared 
on the title of the Congris d' Agriculture coloniale. Government general of Indochina. Senes 
Hanot No 3, HanoEHaiphong 1918. Mentioned in -R. Fetor, i960, No. 203, Note 4. (2V. of 
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524 - The Dwarf Coconut in the Federated Malay States.— handover w p , m The 

Agricultural Bulletin of the Federated Malm States , v VIII, n° 5, p 295-207 Kuala Lum¬ 
pur, sept -oct. 1919 

The increasing rise in the price of copra having given renewed activity 
to coconut planting in this country, it is important that some facts of this 
interesting variety of coconut should be put on record 

Description. — The dwarf coconut known in this country as «nyiur 
gading » is remarkable for its early fruiting palms only 10 feet high, bear¬ 
ing abundant fruits touching the ground The young palm grown under 
good conditions starts to flower in its third year and produces ripe fruit 
in about nine months from the appearance of the flower spike. The ini¬ 
tial flower spikes contain only male flowers, but other spikes occurring m 
rapid succession, are larger and bear an increasing number of female flowers 
one spike from a six-year-old tree bearing 200 young female flowers, whilst 
trusses of fruit from similar trees have been found with as many as 55 
ripe nuts 

The dwarf coconut is generally of a bright yellow colour. There is 
besides, a distinct brick-red variety, also a green variety and a number of 
intermediate colours which might be ranged as ivory yellow “ gading ”, 
golden yellow, orange brick red, green bronze, and deep green. The 
flower spikes, leaf bases, and leaf nbs, correspond in colour with the 
fruit, giving the compact trees a very handsome appearance. Again 
there are semi-tall trees of these different colours, which are later coming 
into bearing, have slightly larger nuts, and are less prolific than the true 
dwarf. 

The dwarf yellow strain appears as the most prolific whilst the other 
varieties vary proportionately in their productiveness and also in the shape 
and size of the nut and are evidently the outcome of cross fertilization 
from original types or "mutants” (1). 

The different varieties are distinguished amongst the Malays and Java¬ 
nese under particular names, such as “ nyur (klapa) gading”, " k merah, 
(or sa/jah)”, “ k. kapak”, "k pisang”, “k. puyok”, “k hahi”, "sepang 
and, “k mpah”. 

A full grown leaf of the " nyiur gading ” measures only 12 feet from 
base to tip, whilst the ripe nut measuies 22 % X 2 4 and the stem 24 
inches in girth, the nut has an average amount of fibre, a thin shell, and 
proportionately with the big nut, a good thickness of white kernel. 

This " meat ” is said by the Malays to be richer in oil and sweeter 
^in taste than that of the big coconut and it is therefore very popular with 
them for domestic purposes. 

History . — In spite of diligent enquiry it has not been possible for 
the author to find out the definite origin of this dwarf nut, but it seems first 
to have occurred as a " sport ” or “ mutant ” probably in Java. Trees, 


(1) Certain ctmpus variations Lave been observed in the coconut tree: see n° 514 ot 
ibis Review, {Ed.) 

I***] 
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thirty years old or so, occur m different parts of the peninsula and many 
of these still bear abundantly 

In 1912, 500 acres were planted with these dwarf nuts at Sungei Ni- 
pah Estate on the Coast between Port Dickson and Sepang Point and 
this is probably the only estate of dwarf coconuts m the world. 

Growth . — Like all coconuts, this dwarf foim appears to be exceed¬ 
ingly hardy, growing well either in white clay, red loam, or deep peat, 
in fact it seems to thrive in any situation where water is abundant, yet not 
stagnant, though it is evident that well drained alluvium suits it best 
In such a soil six-year-old palms have been counted with 234 nuts 
(excluding ovules), and the trees average 80 nuts a year 

Crop — In the first year of production at Sungei Nipah the crop 
over 225 acres was 102 000 nuts whilst the second year it was 574 000 
nuts and the third year it will piobably be nearly a million, from which 
the author considers an average yield for dw r arf nuts may be estimated 
as follows 


At the end of 4th year = 

i st yielding vear 

10 

nuts per tree 

5th 


2nd 

» » 

30 

a 

6th 

» 

3rd 

» » 

60 

?> 

7th 

» 

•ith 

» » 

80 

» 

8th 


5th 

» » 

100 

» 

6th 


6th 

» » 

X20 

» 


(in full bearing) 


These estimates m face of yields from individual trees will appear con¬ 
servative, but there are many points which have to be considered when deal¬ 
ing with average yields, and no doubt under ideal conditions a much higher 
average could be obtained. 

In making copra, it has been found that the nnt from a young tree 
is smaller than that forming later, and its kernel likewise thinner, whilst 
of course, on heavy yielding trees the nuts are a little below the average 
in size, but 500 nuts to a pikul (1) of copra is a general average, which would 
be decreased somewhat later as more even nuts with thicker “ meat " 
are obtained. With the leaf length only 12 feet it was found convenient 
to plant the palms 24 ft X 20 ft which gave 90 to the acre, a number nearly 
double to that required when planting big palms 

It is evident therefore that with this planting we should get, 
say, in the fifth year of planting 90 X 30 nuts = 2700 nuts per acre 

ss* — « 5“ pikuls copra per acre. Likewise, in the ninth year 90 X 

120 sbs 10 800 nuts per acre « =- 21-- pikuls copra per acre. Com¬ 

paring this with the big coconut which does not produce till after its fifth 
year it might be estimated as giving m its ninth year 45 trees at 40 

nuts = 1800 nuts per acre = ~ = 8 pikuls of copra per acre. With 

the dwarf trees there is the great advantage of easy and rapid picking. 




(x) I pikul sb X 33 x /$ 
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and inspection for beetles and other pests, though of course m manufac¬ 
ture almost 2 times the number of nuts per pikul of copra handled, 
but this is not of so great a consequence wlien working with newly dev¬ 
ised methods and machinery, dealing with large quantities. 

The profit per acre from five-year old dwarf coconuts to-day can even 
stand comparison with that of rubber, and the man who is planting to-day, 
has to consider markets five years a head and might do worse than place 
confidence in the dwarf coconuts. 

525 - Utilisation of the Fruits of Melia Azedarach as a Source of “Mangora” 

OIL — Db Wildeman, E »m U Agronomic Colomale, Bulletin mensuel du Jar din Co¬ 
lonial, New Senes, Year IV, 1919-1920, No 27, pp 74-77 Paris, Novembei-De¬ 
cember, iyig 

Following on the article (i) by M. h. Rigotard (which appeared in 
the same publication) on the possibility of using the fruit of Meha Aze- 
darach h as a source of alcohol, the author quotes other ways in which 
this fruit can be utilised and certain uses for the plant itself. 

The author collected, in 1903 and 1905, the scanty data available 
on the uses of the various parts of this plant (2), especially as regards the 
fats, and published them m one of his works. 

Melia Azedarach, known in the Belgian Congo as “ Rilas des Falls " 
is not, as has been thought, a native of Africa, but has been introduced, 
as has happened in most tropical and subtropical regions. It is a tree 
which may reach 30 ft height, with a short, upright trunk, and a wide 
crown that bears clusters of white flowers with a violet tinge. Its wide 
distribution, largely through human agency, has led to investigations on 
its pharmaceutical value, which may possibly be of a certain impor¬ 
tance. 

The plant, also known as the Persian lilac, or bead tree, grows very 
rapidly, even in poor soils ; its is, however, very sensitive to constant 
damp, as its roots rot easily. At an age of 4 or 5 years, the plant is from 
20 to 23 ft. high, 1 ft. 6 in., in circumference, and. bears fruit and flowers 
throughout the year. 

The author cites a research carried out by M. J. Ondenampsen 
on the chemistry of this plant, and in which the properties attributed to 
it almost everywhere are described (3). According to him, the fruit 
can yield, on expression, 50-60 % of a dirty yellow fat, which liquefies 
at about 35 0 C, and rapidly turns rancid. This oil, known as “ mangora ” 
oil, can be used for soap-making, lighting, painting, and in medicine. 

According to FendlBR, the fat content of the pulp is too small (2 %) 
to allow this part alone of the fruit to be used , the seeds contain more 
(39.36 %); in proportion to the whole fruit, the content is 4.62 %. To 


(i) See M., July-Sept., 1919, No 983. (Erf) 

(a) Be Wxm>BMA3sr y Notices sur les plantes utiles ou inietessantes de la Flore du Congo* 
Brussels* 2903-3:906, pp. 42 and 486. (Ed.) 

{3) J. ONDENAMPSEasr, Bydrage tot de kenms can Melia Azedarach I,. Uttecht, 1902, 

[ft*****] 
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make exploitation economic, the pnlp would apparently have to be sepa¬ 
rated, which would require considerable labour. 

These two opinions, therefore, do not agree. 

Fbndber also considers that this oil could not be used as human 
food, but says that it could be used m the manufacture of varnishes, while 
repeating that its extraction is not commercially possible. 

The green fruit has been used m Texas for making boot-polish, and 
in Georgia, after fermentation ard distillation, for making a kind of whisky 
said to be superior to alcohol made from wheat and rice, although the fruit 
is reputed to be poisonous. However, the fruit is eaten without ill-effects 
and even with eagerness by goats and sheep. 

Besides the medicinal use of Melia and its possible industrial utilisa¬ 
tion, the WQpd is of a certain value. The wood is of a whitish or pinkish 
yellow colour and is hard and resistant ; the annual rings are brown and 
give fine veinmg ; the gram is close and fine and gives a good polish with 
pleasing reflections The wood can be used for joinery or cabinet-work ; 
it is much in demand m China and Japan for the manufacture of musical 
instruments. 

Some authors consider this wood to be of little value ; in Martinique 
and Guadeloupe it is said to be soft, brittle, and only good for firewood. 

Two varieties are reported from Indo-Chma, the " Koan Ha ”, with 
reddish wood, and the “ Koan Trang ”, with whitish wood, both prized 
varieties, especially for their lesistance to the attacks of termites. 

It has been suggested that Melia should be used for replanting land 
unsuitable for cropping, and then delicate plants, such as coffee, can be grown 
under its shade. 

The seeds germinate easily, and the young plants can be transplanted 
quite well when 12-14 in , high. 

This plant, then, mainly grown for ornamental use (flowers), is worth 
the attention of planters for other reasons. 

But conflicting opinions have been expressed above ; the author 
f stated some time ago that certain characters of the oil and the name of 
' r Maryosa ” oil probably belonged to the products of another species, 
Melw Azadtrachia; so that certain authors, e. g., TBwkowitch, may pos¬ 
sibly have confused Melia Azedarach with M, Azadirachta 

These contradictory data should be cleared up by research and, above 
all, the correct botanical name of the plant should be ascertained. 

526 - The Seeds and Oil of «Eno Abura” (Perilla ocymoides) from Japan. — 

See No 584 m this Remew, 

527 - The Utilisation, of Acacia decurrens in India. — Maoebsotb, c. E., in 

Science and Industry, Vol. I, No 7, pp. 430-432. 3 fig. Melbourne, November, 1919 

* Much progress has been, made in South. Africa in the utilisation of the 
Australian acacias, especially Acacia decurrens, for the preparation in¬ 
dustrial tanning extracts. Like the Australian eucalyptus, which is grown 
on a large scale in various countries such as California, Italy, and India, 

Esss-*«»yg 
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where xt is more highly valued than m its native country, the Australian 
acacias have attracted much attention m South Africa. 

The author is connected with an enterprise which intends to start a 
plantation of Acacia decurrens in India, to utilise the tree for the production 
of tanning extracts for the Hindoo tanneries and to supply acetic acid for 
coagulating rubber latex, for the manufacture of explosive and other pro¬ 
ducts such as methyl alcohol, formaldehyde (obtained by distilling the 
wood) and brown paper (from the bark after the tannin is estracted). 

A 250-acre experimental plantation, situated at an altitude of 7 500 ft. 
under the tropics, m the Nilgin Hills (S India) is now growing. In order 
to obtain more rapid growth end to obtain a greater area of jungle on which 
to plant the crop, new land concessions have been obtained in the Wynaad 
plateau, at an altitude of 3000 ft. on the same latitude (n° N.). The 
annual rainfall amounts to 2.815 metres a year, and the temperature va¬ 
ries between 6o°-io5° F (15 5o°~40 56° C) The Government has granted 
6000 acres free of taxes for the first 5 years, after which period, taxes 
will be paid on the area not brought under cultivation. The trees can be 
barked after 5 years' growth. 

Plantation consists m putting 2 or 3 seeds of A . decurrens m holes spa¬ 
ced 6x7 feet apart, which gives 1000 trees per acre. From results ob¬ 
tained at the experimental plantation in the Nilgiri Hills, the yield of bark 
is 25 000 lb. per acre, and of green wood over 100 tons per acre. 

Thj results of analyses of the bark and distillation products obtained 
from wood from the above-mentioned experimental plantation are given 
below. 


Leather Industries Laboratories 


l/ondon. Sept 14 , 1917 


Tanning material absorbed by skin. . 43 3 % 

Soluble non tannins .. . xo,8 » 

Insoluble matter . . . . ..... 341 » 

Water. . - . • . . . . 12.8 » 


Indian Institute of Science . 

Bongalore, May 15 19x9 
(Calculated on 100 lb. of wood.) 

Free moisture in wood. . . 7*7 % 


Charcoal . . . . ..32.0 » 

Tar . ... 90* 

Total acetic aad . . 5 58 » 

Methyl alcohol... 1 43 » 


528 - Present State of Camphor Production.: Experiments on Growing the Camphor 
Tree. — Ckvla, V, in VAgronomic Colontale, Bulletin mensuel du Jardtn Colonial, 
New Set., Year XV, 1919-1920, No. 28, pp. 97-109, 1 plate Paris, Jan -Febr., 1920. 

Jtojongst the raw materials utilised by Western industry, and which 
tow to he entirely imported, camphor attracts notice on account of the 
rapid and heavy increase in its price, especially in 1919. 
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Prices remained normal tin til 1915, and at the end of 1914, they were 
still at 4.25 fr per kg. The successive stages of increase -n prices during 
subsequent years were as follows (1) * 


Variations iv the price of camphor , 1915-191^. 




fr 


fr 


fr 

19*5 


— 

June 

4,60 

Decembre 

6,25 

1916 


March 5,15 

July 

6,00 

Octobre 

8,50 

1917 


February 10,00 

June 

9,25 

» 

10,50 

1918 


February 16,50 

July 

15,50 


2 5,00 



Year 

1919. 




May 

32,00 fr 

August 

50,00 fr 


November 

70,00 fr 

June 

38,00 

September 

55,oo 


December r 

80,00 

J«iy 

45,oo 

October 

57,oo 





Part of the increase in 1919 is obviously due to the depreciation 
of the franc on the world's market All the same, there is an enormous in¬ 
crease in price. 

Japan controls the world's camphor market, and, on account of the 
increased consumption of camphor in Japanese industry, the exports of 
camphor from Japan have decreased, thus causing a crisis in the European 
celluloid industry. 

If Prance m particular does not wish to have to buy crude or*even ma¬ 
nufactured celluloid, she will either have to produce synthetic camphor 
or exploit the camphor laurel. 

There are many processes for pioducing synthetic camphor , even if the 
quite different material known by chemists as artificial camphor be not 
included, as it cannot replace natural camphor 111 its industrial uses. But 
the only processes worth industrial exploitation require tcrebenthine oil 
as a raw material, and the industry making the synthetic product, which, 
owing to the high price of the natuiai product, established m 1907, 
was not able to carry on, on account of the high price of turpentine and. the 
drop in the price of natural camphor Nowadays, the establishment of 
factories is a costly and len gthy process. Most of the pi occsses, only worked 
out on a laboratory scale, would require time to perfect their industrial 
application, and no speedy solution of the camphor crisis in expected 
m the manufacture of the synthetic product. 

Exception being made of the many plants that produce camphor in 
small amounts, the Japanese camphor tree {Cimiamomum Camphora Nees), 
of the Eauraceae family, is the only plant that has been and remains the 
type of plant that can be exploited industrially. This is a tree occurring 
in large numbers in the forests of the Japanese archipelago, Formosa, 
Hainan, central China, and the province of Fokien (China). Practically 
the whole of the 6000 tons of camphor which represents the maximum 

(1) These figures, furnished by M. E. Michfx, President of the “ Syndicat g£n£ral de la 
tfcpguerie ftan^aise ”, represent the value m francs per kg. of refined camphor. (Author). 
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annual consumption was and is obtained from these regions. Exploita¬ 
tion consists in felling trees at least 40-50 years old ; the wood is reduced 
to chips, from which the camphor is extracted by distillation 111 a cutrent 
of steam. The crystals of crude camphor which are deposited in cooled 
recipients are pressed and finally refined in special refineries A liquid, 
known as 4t oil of camphor is also collected and constitutes an important 
by-product. 

This method is obviously crude and is leading to a rapid destiuction 
of the forests, even if officially controlled. China, with its contmental pro¬ 
vinces, and with Formosa, was for a long time as important as Japan as 
a source of camphor. The cession of Formosa to Japan gave that country 
all the insular production, which was at once made into a State monopoly, 
not only as regards the exploitation of the forests and the extraction of 
camphor, but also as regards its refining and sale The sale price is fixed by 
the State, whose representatives buy the crop from the producers at a 
price which is fixed anually. To prevent any competition from China, 
Japanese commerce has made itself absolute master of the Chinese cam¬ 
phor, exported chiefly through Shanghai, Foo-Chow and Amoy. By 
raising or lowering the puce of camphor, Japan stimulated or discouraged 
the exploitation of the Chinese foreets, over which there is no control In 
fact, Japan, is the absolute master of ahe Far-Eastern production, and there¬ 
fore of the world's consumption, as practically all the camphor consumed 
in the world comes from the Far-East. 

Experiments have been earned out for years on the extraction of cam¬ 
phor from the leaves and young branches of younger trees, which thus 
would not be killed. Eight or ten years ago, it was said that, as a result 
of encouraging experiments, Japanese technicians placed all then hope 
in the extraction of camphor from the leaves. In 1913, and again in 19x9, 
it was reported that these hopes were not fulfilled and that the Japanese 
relied solely on the synthetic camphor that they were going to make. 
However, for the last 10 years, the Japanese production of camphor has 
not decreased — the preceding figures show it — and one is forced to 
the conclusion that either the forests were not as exhausted as they weie 
said to be, or that camphor was extracted from the leaves, for the au¬ 
thor rejects the hypothesis that synthetic camphor was manufactured in 
the archipelago and sold as natural camphor. 

Exploitation by felling the trees and distilling the wood can only be 
carried out in the Far East, as old forests of Ctimamomum Campkora 
are found nowhere else. In the other tropical and sub-tropical countries 
mto which the camphor tree has been mtroduced, all that can be done, 
if the tree is cultivated, is to distill the leaves and young branches. As 
regards this, all the information that Japan has furnished is that the yield 
is too small to be of interest. The author reviews the experiments that 
have been made in various countries on this subject. 

The yields of camphor obtained m these experiments were very 
variable, for various reasons. Firstly, in the distillation, certain of the 
methods give rise to losses, and then the percentages refer now to the weight 
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of fresh matter, now to the weight of dry matter In the latter case, there 
are variations according to whether the drying was natural 01 artificial, 
in the sun, or in the shade, under one climate or under another. Man 
of the results take no account of the camphor oil, which is a solvent of cam¬ 
phor. The content of camphor varies according to the season, the tempe¬ 
rature, the age of the tree. All these varations occur in material from one 
tree Also there are various botanical species or varieties of camphor 
tree, with varying contents of camphor Even in Japan, Eesca has 
recorded 3 varieties, each with a different content. The camphor trees 
m Indo-Chma which, according to Crevost, have been mtioduced, as they 
are found 111 the forests only around the pagodas, apparently belong 
to seveial distinct specie^ There is the “true 99 camphor-tiee, which 
yields camphor, and the '* false ” camphor-tree, which does not Amongst 
specimens sent from Tonkin, Dubarp found Cmnamomum Camphor a and 
C. cecidodaphne var cam flora Amongst Italian camphor-trees, Prof. 

Gigeioei identified C. Camphora, C glanduhferum and their hybrids 
Dr Trabitt has shown that Hardy's camphorless camphor-tree, m the 
Algiers Botanic Garden, was not C Camphora , but a hybrid, and analyses 
made by D Mxrsso (IQ13 and 1919) confirm the supposition that a diffe¬ 
rence 111 content corresponds to a specific difference It was found at Kcw 
that the old camphorless camphor-tree Jit onty yields camphor o^l) of the 
Botanic Garden of St Vincent was C. Camphora var glaacescens Howe¬ 
ver, the camphor trees in Mauritius, which only yield camphor oil 
— very different from the product sold under that name —■ really do 
belong to the species Cmnamomum Camphora 

It has been mentioned that often no account is taken of the oil of 
camphoi produced and that it was rare to find its content of crystallisablc 
camphor given. All the same, this is a point that should not be neglected 
when estimating the total yield of camphor from a tree. 

In any case, the oil itself, treed from dissolved camphor, is of interest, 
for, on fractional distillation, it yields two valuable products’ safrol and, 
in smaller amount, eugenol. Here again tbere are variations, as camphoi 
oil yields more*or less of .safrol or of cugenol, or nothing of one o** thi other, 
without it being known if these differences are due to the influence of the 
environment or of the botanical origin 

All this shows how much research is still required on the camphor- 
tree, its cultivation and exploitation, on be tan i cal questions, etc. 

The unit yield also must be calculated. This depends on the age of 
the trees, the number and extent of the cuts given them, the period during 
which the cuts were made, the method of planting (number of trees per 
hectare), etc. Eommee, according to Amani’s experiments, estimates 
that, with 2 annual cuts, a yield of 145 kg of camphor and 46 kg. of cam¬ 
phor oil per hectare can be obtained. According to S. C Hood and R. 
H, Ekic, trees 2.5 metres high, planted 4.50' metres X t.$o metres, with 
two animal cuts, will give from 200-225 kg. of marketable camphor per 
hectare per year. Other figures have been calculated but it is difficult 
to say that they are definitive. 

[**«;} 
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But, though Rivi^RE has declared that the camphor-tree will not bear 
cutting, even if only repeated once every two years and over half the tree, 
most English experts state that its is not harmed, thrt its growth is not 
affected by one, two or three annual cuts according to its age, each cut 
affecting % of the foliage at most. 

The objections to this method of exploitation are mostly of an economic 
nature. Prof E- W Hieg 4 rd say that, m California, this crop cannot be 
grown on account of the high cost of labour Ch. Rivi&RE also states that 
removing the leaves would be difficult and expensive and that at any rate 
m Algeria the tree could not be exploited before the age of 25 years. Most 
British or American workers give 4 to 8 years a§ the age at which exploi¬ 
tation can begin However, this point requires investigation 

The author thinks that researches and experiments should be carried 
out m the French colonies In Indo-*Chma, there are camphor-trees 
that could be exploited and multiplied In most of the French possessions, 
including North Africa, experiments could be carried out, and practical 
cultivation experiments are necessary m all those colonies. 

529 - Action of Heat on Sugar-Beet Seed. — Sauxard, E, m Comptes rendus des 
Seances dc I'Acadetme d' Agriculture de France , Vol VI, No 11, pp 308-311, Pans, 
Match 1 7 , 1920. 

Acting on the suggestion of the Official Sugar-Beet Seed Commission, 
the Breach Ministry of Agriculture has opened a competition for apparatus 
for drying beet seed. The competition wilt take place in March, 1921, 
and two prizes, one of 30 000 fr. and one of 20 000 fr., are offered 

The object of drying is to improve the keeping and germinating qua- 
lites of the seeds. According to M. Schribatjx, beet seed can be kept at 
a temperature of 70° C for several hours without being harmed. The 
conditions of the competition make allowance for this observation. 

The author has investigated the action of temperatures above 70° C. 
on the vitality of the glomeiules, comparing them with temperatures 
below 70° C. The experiments, in which M. Wehrtjng collaborated, bore 
on seeds of varying quality and age. The seeds were heated m an oven 
with a thermo-iegulator, a closed oven in which the air could be changed, 
or in an ordinary oven ; the seeds were not shaken during heating. Ger¬ 
mination was earned out on damp sand in an oven kept at 25 0 C. The 
germinated glomerules were counted each day and those that had not ger¬ 
minated at the end of 22 days were assumed to have been killed. 

is£ series of tests. — Seeds of 3 qualities, very good (A) good ( B), 
bad (C), showing respectively after 14 days, a germination coefficient 
of 98 for A, 78 for B, 36 for C, were respectively heated for an hour 
at 40, 50, 6c, 70, 80, 90, 100 and 105 0 C, then germinated at 25 0 V, 
for 22 days in parallel with unheated controls. Some of the results obtained 
are given below. 

_ It is -evident that, the good seeds germinated more quickly and 
resisted the heat better than the poor ones. 

2 nd series of tests. — The same seed A, B and C were heated for 
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Y 2 , 3 / 4 and x hour, respectively, at So°, ioo° and 105 0 C, then germinated 
at 25 0 C, in conjunction with unheated controls. The appended table shows 
some of the results obtained. 

Number ot glomerules germinated out ot 100 
heated at tor one hi mi at 

6o«C 70° C 8o° C ou°C I roo°C. 105° C 


Bad seed (C) 


3 days 

, , 


0 


O ^ 

0 

0 

O O 

0 

6 days 



27 


28 

27 

° 1 

O O | 

0 

14 dajs . . 





36 

37 

9 

2 O 

0 

iS and 22 days 

* 

1 

36 | 


36 

37 

9 1 

2 O i 

1 0 




Good sted (B) 





3 days 



61 , 


68 

10 1 

0 1 

O O 

1 0 

6 days 

. 

. 

s 4 


as 

75 | 

5 ° 

3 0 

0 

14 days . . . 

• . 


87 


89 

86 

86 

74 4 ^ 

0 

18 and 22 days 


1 

a? 


89 

86 1 

86 

75 46 

0 



Very 

good seed 

I gathered m (A) 




3 days 


) 

95 

M 

94 1 

9 ° 

54 

5 0 

0 

6 days 

. 


97 


98 | 

97 

97 

95 70 

1 

14 days 

. . 


97 


98 | 

97 

97 

95 80 

3 

18 and 22 days 

* 

* 

97 


98 i 

97 

97 

95 j 80 

3 













Number of glomerules that germinated in 14 days 


Duration 










✓ 


Seed A 


1 

t 

Seed B 


| Seed C 


of heatmg 


1 



"~l 

— 

— 


•- 


8o«C 

1 IOO° C 

105° C 

1 1 

So 0 C, 1 

ioo° C. | 

1050 c. 

‘ 8o° C. ioo° C. 

105° C 

15 minutes. 

Q 7 

94 

12 

I 

86 

65 

~ 1 

4 l! 

2 5 18 

n 

0 

30 # . . . 

• , 97 

91 

8 


86 

55 

O 

3:8 10 

0 

45 » 

Q 7 

86 

5 


86 

45 

O |- 

XX 0 

0 

60 

97 

So 

3 


86 

42 

O 

r 

9 0 

1 ° 


The germination coefficient continued to increase until the 18th day 
with regard to the heated seeds which, after 14 days’ germination, had 
given a lower germination coefficient than the 2 controls, but without reach¬ 
ing it, even after 22 'days. 

It should be added that seed A was gathered by hand, as it gradually 
matured, and was at once dried in the sun. This is probably the expla¬ 
nation of its very high germination coefficient. 

Conclusions. — (x) With properly applied heat, the bad or weak 
glomerules can be killed, without harming the good or strong ones. It 
is therefore, a physical means for selecting the glomerules. 

- (2) A temperature of 8o° C, even when maintained for an hour* 
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did not alter the germination coefficients, alter 14 days, for seed *1 and B ; 
but it somewhat retarded their germination 

As the germination test was done immediately aftjr heating, the pre¬ 
ceding results simply show the action of heat on the vitality of the seals, 
but not the action of the heat used for pi esc rung the seeds. 

530 - Loss in Dry Matter of Kentucky Tobacco at Different Periods of Drying. — 

Donadoni, M , m Bolhtttno uemeo del R htiluto spniwtnUtle del labocco, RanubSwtati 
{ Sahrnoi, zear XVl, No 2, pp 17—Si Scafati, Octobei-December, i«mk> 

It was found that the average total loss of organic matter undergone 
by Kentucky tobacco during drying by direct heat was about 16 % 
About 2 / s of the loss took place m the first penod of drying, 1. e ,that which 
corresponds to the yellowing of the leave*. As regards the importance 
of the changes that take place m the tobacco leaves during drying, by 
far the most important period is tint of yellowing. The essential factor 
of the changes during the first period of drying is the vitality retai¬ 
ned by the leaf after it has been detached from the stem, or after the 
stem (when the plant is dried) has been separated from the roots In 
fact, the disappearance of the yellow colour and its replacement by a chest¬ 
nut colour, indicate the complete physiological death of the corresponding 
tissues For this reason, the chief elements that help to making the drying 
of Kentucky tobacco a success include * — The perfect state of the leaf 
tissues at the moment when drying commences , the gradual and complete 
change in colour of the leaf from green to yellow, which shows that all 
the important changes correlated with the first drying period, (changes 
which go hand in hand with the change in colour of the loaf) have taken 
place 

531 - Utilisation of Melia Azedarach as a Shade Plant in Coifee Plantations.— 

See No 525 of tlub Review 

532 - The Resistance of Various Stocks to Drought. — Sicard, m u Ru^nh a cole c 
vihcole , Year XXNVII, No. 11, pp 256-262 Montpellier, Match ij, 

Communication to the u Societe centrale de THdramlt ” (France), 
describing observations made on experimental vines during the summer 
of 1919, which was exceptionally dry. The author does not consider 
the nature of the soils, as they are dry on account of the had constitution 
of their soil or subsoil, and only deals with soils which, in certain years, 
dry up, after climatic misfortunes like those from which most soils in the 
south of France suffer 

The replacement of worn-out vmss or those prematurely ruined 
by lack of care, becomes a necessity which cannot be indefinitely postpo¬ 
ned. Hindered or stopped by the war, reconstitution will soon recover 
its progress towards an ever more intensive production. To this end, the 
judicious choice of grafting stock is of great importance. The scientific 
study and piactical testing of different varieties should provide rational 
'and natural means for recognising foreign influences, especially drought, 
that Act on the qualities of American vines and their hybrids. With an 
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environment whose geology, physics and chennstiy is well known, it should 
be easy to provide solid loundations for such new reconstitute m, and thus 
the improvement of the soils would be as complete and perfect as possible 

In the deep, strone and calcareous soils that were studied, the graft¬ 
ing stocks that best resisted intense and prolonged drought were the hy¬ 
brids of Viaifera x Rupestns, which were cleaily better than Lhe pure 
Americans, the Americo-Americans, and even the Vimfera X Beilandieri 
In these sells, Berlandieri hybrids did not give the favorable results ob¬ 
tained on shallow, dry soils, and the author adds that the lesistance of a 
stock to drought is characterised: 

(r) By a perfect adaptation of the root system to the physical pro¬ 
perties of the soil and subsoil 

(2) By numerous thick, fleshy roots, which form a powerful appara¬ 
tus for absorption 

(3) By reduced foliar development, thus limiting the evaporation 
capacity of the stomata. 

533 - The Bahaviour of Grafted Vines and Direct Bearers in Relation to Drought, 
in Touraine France. — See No 4 t-S of this Review 

534 - The Layering Of Grafted Vines. — Roseau, H , m Revue dc Viticulture, Year XXVII, 
Vol 1 , 11 , No 1 3 iq, pp 161-16 Pans, March j., 1920 

layering is a method of reproduction which consists in obtaining 
roots on a vine-shoot before it is separated from the parent plant, the 
shoot afterwards becoming a separate plant. To do this, the shoot 
is bent over and buried m a hole some 30 cm. deep. In Champagne, Burg¬ 
undy and the Saumurois district, the method employed is as follows : the 
shoot is never separated from the parent plant, and generally the whole 
plant is buried, leaving only two shoots, one at the original spot and the 
other at the place where it is wished to obtain a new plant; sometimes, 
instead of layering one plant but once, it is layered m successive years; 
from the plant A two new plants are obtained, B at the original place 
of A, and C a little farther away; the next year C in turn is buried and 
treated like A , and so on , this practice is known as “ assiselage 

With regard to the possibility of applying layering and assiselage” 
to French vines grafted on American vines m spite of the attacks of 
phylloxera, the author discusses the arguments for and against this method, 
quoting experimental evidence of long standing and then gives his per¬ 
sonal opinion as follows: 

When the numerous positive results obtained in several French vine¬ 
yards axe considered, it may be concluded that there is no need to give 
up layering grafted vines. It has many advantages, for the vinegrower 
and it is a practice that is well worth extending- Naturally there were 
failures in Champagne or elsewhere, but these were mostly due to indirect 
factors such as mildew, chlorosis, etc., when they were not the result of 
incompetent practice. 

If failures are to be avoided, the following rules must be observed; 

Parent plants must be chosen that are at least 4 years old, so that 

* * 
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they have a vigorous root-system. The plants must he vigorous am? 
healthy, the graft callus must be healthy and well formed, and the shoot 
chosen for layering must be healthy and strong 

In spring, before growth starts, the stock must be denied of soil down 
to the first roots, a small ditch 25 to 30 cm, deep must be made in the 
direction in which the shoot is to be laid and the stock bent over on the 
side to which it inclines naturally. Care must be taken not to breakit or 
damage the roots. 

Finally, when the shoot is fastened down, the part that joins it to 
the parent plant must not be cut, as there should always be a vital connec¬ 
tion between shoot and plant. Care should be exercised that the laye¬ 
ring is not harmed by ploughing or other work that might damage the 
buried shoot. Vmegrowers should test the method m their own vine¬ 
yards, e g., in layering to replace nissmg trees, and this would be the 
best way to form a personal opinion and ascertain the value of the method. 

535 - Planting Trees on Waste Heaps, Abandoned Quarries and Land in Belgium* 

— Crahay, X I, in the Bulletin de la Society Centrale F oresttire ds Belgique, Yeai XXVII, 
No 3 , PP 11 7 -i31 Brussels, March, 1920 

In Belgium there are many sterile areas, heaps of stone, shale, virgin 
soil, ashes, accumulations of industrial or public refuse, slag banks, aban¬ 
doned quarries, excavations or dumps made m the construction of railways, 
roads, etc., which form ugly blots that may spoil the finest landscape, and 
which could with advantage be planted with trees or shrubs. The author 
thinks that there is much to be done as regards this matter that would 
greatly benefit the health, the beauty of the country and, up to a certain 
point, the production of wood. 

There is hardly an} 7 soil that cannot be overgrown by trees in time. 
Obviously, certain dumps of refuse or stone maybe abandoned provisonly, 
but, after a certain time, the action of air and weather takes effect, .sub¬ 
sidence takes place, the rocks are decomposed and soon 0 little soil is 
formed on which the vanguard of plant life can be established. Three 
cases can be met with: 

(x) Bumps where refuse is siili bemg deposited. 

{2) Bumps or parts of dumps where combustion is taking place, as is shown by smoke, 
heat, or by the scorched appearance of the surrounding vegetation 

(3) Earge heaps of rocks and stone with wide cracks, and which have not Weathered 
sufficiently 

In Ragland, waste heaps have been planted with trees for some time 
now and an association with over 500 members was formed for that purpose. 
In Belgium, the industrialists and quarry owners were quite free to change 
the appearance of a district and to destroy the most beautiful places which 
sometimes bring prosperity and riches, until June 30, 1905, when MM 
DESTR^fe and carton de wiart put forward a Bill for the preserva¬ 
tion of landscapes. This Bill was favourably received during the Parha- 
mentary session of 19x1 and, after interesting debates m the Chamber and 
Senate, it became law on August 12, 1911. The text is as foEows. 

[UMU] 
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Art i — Any person exploiting mines, excavations, or quarries, 01 any contractor for 
public works, must, as ^ar as is possible, restore the appearance of the soil, by planting the 
excavations, heaps, etc,, with trees or othei vegetation that will remain permanently Plant¬ 
ing must be earned out as each portion of the work is finished 

Art, 2 — In case of non-compliance with Art i, the person can be charged so The 
action will take place m the Court of the first instance of the devastated district at the request 
of the bug’s Proctor 

It will equally affect any Belgian citizen In case the work is not carried out within the 
time fixed by the Court, it will be done officially at the expense of the person exploiting the 
mine, etc , or owning the concession, by the Ministry of Agriculture and Public Works 

Art 3 — This law applies to the State, Provinces, and Communes, as well as to pri¬ 
vate enterprises 

So far, this? law lias remained a dead letter and no steps have been 
taken to cany it into effect. This state of affairs will continue until the 
State has it carried out by the Service of Waters and Forests. Suggested 
measures which might be adopted are : 

(1) Refusal of permission to open mines, quarries’ to establish industries, to construct 
railways and roads unless guarantees are given regarding the site and the subsequent plant¬ 
ing of areas that have become unproductive, heaps, excavations, dumps, etc The deposit of su¬ 
rety-money may, in certain cases, be required, so as to provide for the necessary work In 
1894 and 1897, the Belgian Minister, M de Bruins drew the attention of the Governors of 
provinces and of Forestry Inspectors and ordered that when requests for permission to open 
quarries, mines, etc., were made, greater attention should be paid to the question, of the 
landscape 

(2) To act by giving advice to industrialists to show them their duty as well as where 
their mteiest lies, for if they profit from an exploitation it is incumbent on them to allocate a 
small part of the profits to repair the harm they have done to everyone spoiling a landscape 
as well as to make the place where their employes live more agreeable and healthy 

(3) To provide owners with land requiring planting with the help of persons competent 
to direct the work or forest officers. 

(4) To give cash subsidies or grants in certain cases 

(5) Purchase by the State or communes, of the areas m question when they are deci¬ 
dedly of general mterest and when reasonable terms can be obtained This is evidently 
the ideal and the site would be permanently preserved 

Many broad-leaved trees do well on pit banks and quarry tips. Remark¬ 
able results have been given by the robmia, great round-leaved sallow, 
white alder, birch, Virginian cherry, me pie, wild cherry, service-tree, 
beam-tree, lime, chestnut; and, under the best conditions, such as at the 
foot of the slopes, maples, elm, oak, ash, hornbeam, and even the Cana¬ 
dian poplai. 

As regards mixtures, the trees should be varied according to the dis¬ 
trict, the exposure, slope, nature of the materials, but, following the usual 
practice in making plantations of broad-leaved trees, the species should 
be divided in two bioad categories : 

(i) Trees of rapid growth which resist exposure, bad weather, and pioduce shelter and 
soil in a short time and thus enable more exacting but often more valuable trees to be planted. 
This category includes the robinia, white alder, great-leaved sallow, birch, lime, service-tree, 
beam-tree and Virginian cherry. 
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(2) Trees of slower growth which take longci to become established and which like a little 
shelter and coolness, with which the trees in the hist category can provide them , these include 
the elm, chestnut oak, hornbeam, maple and ash As a rule, trees belonging to the fii^t class 
should constitute from x / 5 to of the mixture 

In conclusion, it is eminently desirable, in the interests of aesthetics, 
public health, and even of the productior of timber, that all these quarries, 
tips, excavations, etc., and any waste areas that spoil the landscape should 
be covered with vegetation. 

Regarding Belgium, the Administration of Waters and Forests should 
be charged with carrying on the law of August 12, 19x1, on the preservation 
of landscapes and the transformation of the areas mentioned above As 
regards land of a certain area that belongs to the State, the communes, or 
to public bodies, they should be dealt with like any other waste land and 
afforested As regards privately-owned land of a similar nature, it is 
advisable firstly to act by propaganda or advice, with the help of Govern¬ 
ment officials m the direction of the work, b3 r means of grants in money 
or m kind (seeds and plants), or by means of purchase by the State or the 
communes when this is possible 

From the cultural point of view, no afforestation should be under ta¬ 
ken Without a thorough examination of the soil and of local conditions 
so as to benefit nature’s teaching , in difficult cases, herbaceous or shrubby, 
plants should be planted 11? the first instance. For planting strictly speak¬ 
ing : (a) choice should be made of trees suited to the soil and district, and 
■wide use should be made of the robinm, which has proved its worth , (&) small 
plants not older than 2 or 6 years) should, as a lule, be used , (0) trees 
should be cut down to the ground in 3 or 4 years , (d) rabbits must be 
destroyed. 

536 - The Eeo-dendrologieal Problem of the Production of Forest Seeds. — Borghe- 

sant, G- < Federazrone Fro Viontibus, Comitato per lo studio seientifico pel lo studio 

dei problemi forestall in Italia, Sezione eco-dendtologica), m Rivisia di Biolo^ia, Vol I, 

Ft. 5-6, pp. 559-5S5, 1 % , bibliography of 63 publications Rome, 1919 

Critical review of the question of the origin of forest seeds from 
the scientific point of view. 

The first researches on the question of forest seeds were earned out 
op. Pinus sylvestns by Ph. Andre: de Vemorin, who introduced 
the Riga or Livonian pine into France m 1820 and compared it with plants 
grown from French. German, end Scotch seed At first, the results were 
in favour of the Riga pine, hut now, after about a century, this pine has 
not maintained in France the high forestal qualities that it shows in its 
ofigmal country. 

Vjxjuokxn’s experiments were not followed up and, in i860. Dr Scubexer, at the Ge¬ 
neral Agricultural Congress fat Gothemburg, announced his well-known laws, deduced from 
a series of botanical studies begun m 1848 and embracing most of the plants and their varie¬ 
ties grown in Europe. These laws, which stated the superiority of seeds from the North 
or from high altitudes, were supported by agronomists and experts such as Tisseraistd and 
Db Vilmorxn in France, Wittmarck, Xobbe, Woixny in Germany, Petermann, in Belgium* 
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and Eostrup m Denmaik, and brought these into great fashion, from which Noithem 

forest seeds piohted as well, though SchubivUvR had nevci dealt v ilh them 

In 1887, the original and conscientious researches of Ciesema Duectorof the Forestry 
Station of Mariabrunn, on spruce. Seals fir, and larch, brought a Uue perspective to the 
enthusiasm of foiesters foi seed from the north or high elevation® hi Switzerland, the 
necessity was also felt of caiiymg out similai cxircrimcnts, on account oi the extreme divers¬ 
ity of the forest soils m altitude, exposuic, geological structure of the subsoil, etc , to which 
very difterent conditions of growth are due Foi this reason, Piof Kngber, Director of the 
Zurich ‘Expeiimental Station began leseaiches m 1899 and published his results m 1905 They 
dealt with the fir, larch, and mountain maple, and fully confirmed Cieslar’s lcsults On 
account of the importance of these reseal ches, it is worth while to quote the principal 
conclusions 

After the lesearckes of Ciesrar and Bngler, the study of problems relating to the ori¬ 
gin of forest seeds was taken up m those countries wheie the study of foiestry is most closely 
followed (Austua, Belgium, Denmaik, Fiance, Germany, Japan, England, Russia, IJiiited 
States, Sweden, Hungary) ; special comments were made on it at the Eighth International 
Congress of Agncultuie at Vienna m 1907 and 111 the different Congresses of the International 
Union of Experimental Forestry Stations , m this way, a plan oi collective researches was 
drawn up by the Institutes that formed part of the Union, a plan that originated at the end 
of the third Congress at Vienna, in 1 900, following up the subject put forward by Prof Mayr of 
Munich University, dealing with the effect of the origin of the parent plants on the seeds. 

Most of the publications issued after 1905 dealt with the importance of the origin of 
Pzmts sylvtsins. Thu® at the sixth Congress of the Union of Bxpeiimental Forestry Sta¬ 
tions, held at Brussels 111 1910, this subject was dealt with afresh and m detail and 4 leports 
were presented by N S Crahy t (Chief Inspectoi of Belgian Foiests), Dr Zederbatjdr (Fo¬ 
restry Bxpcnment Institute of Mariabrunn), Prof Mayr and Piof Entgoer These reports 
gave prchmmaiy data of expeimicuts done or m view and suggested that forest mana¬ 
gements should be provided with seeds adapted to the locality 

A number of measures were taken by the diffeient State® to protect finest owners against 
the purchase oi unsuitable foieign seed Sweden was the first to do this and, m spile of a 
heavy mciease m the import duty applied 111 1898 to seeds of Scots fit and spruce, established 
by the law of Apul 4, 19x0,demanding that any impoited seeds of species of Pmus and Epicca 
except Pmus Cunbm and P sibmcu, should be stained with eosm. In 19x1, m Germany, 
it was decided by the Forest Council to establish a union of owneis of huge drying machines, 
who undeitook under the supervision of the Council itself, to use none hut Genu an cones, the 
idea being to eliminate the introduction of seeds from other countries, especially Hungarian 
and French seeds of mferioi quality. It should be noted that, m Prussia., at any late m the 
State foiests, it is now possible to obtain suitable finest seeds, because 1 ach estate has had 
its own driers tor some years 

In 19x3, Engurr published a end senes of studies, m which, using new experiments on 
Pmus sylvestns and spruce, as well as work by other authots as a basis, he showed that m 
certain forest trees (Scot® fir, spruce, larch, maple, oak), morphological and physiological 
aptitudes acquired tmdei the influence of the climate are tiausnutted to the progeny and 
finally become permanent. 

In 1915 Hattcii described experiments on oaks of various origins for the Experimental 
Forestry Commission of Denmark, with the object ot ascertaining the effect of the ongui of 
the seed on the resulting plant 

In 1915, Shirsaawa published the results of researches earned out at the Forest Ex¬ 
periment Station at Meguro (Japan) ’ these researches, made with Japanese seeds and continued 
for some 10 years after they were initiated in 1902, constitute the Japanese section of the ge¬ 
neral plan of the researches on the origin of forest seedb organised by the International 
Association of Experimental Forestry Stations. 
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Schotte, m 1915, gave the latest results from researches earned out by the Swedish 
E xperimental Forestry Institute on the origin of the seeds of the Scots fir, the third series 
of which dates from 1907-1908 when the Swedish section of the international senes of expe¬ 
rimental sowings with seeds of the Scots fir was worked m accordance with the above men¬ 
tioned plan. 

h ummin g up the results of these researches the author says that for the solution of the 
eco-dendrological problem of the production of torest seeds, the following information is now 
available: 

(1) There are various types of the common forest trees, each of which has hei edi¬ 
tary ecological, dendrological, and alsometnc characters 

(а) For the moment, the most important of these types from a practical standpoint is ' 
that of climate 

(3) Without absolutely denying the practical value of forest selection (Esstgeer), the 
c hief question for sylvicultural technique is to recognise the value of the various climatic 
types for any given station 

(4) In consequence, the origin of forest seeds is of the greatest importance to the 
success of plantations of the chief forest trees 

(5) The failure of many plantations is due to the unsuitable origin of the seeds or 

plants 

(б) The provision of supplies of forest seeds gathered in the various regions is required, 
and such seeds should be used m their natural stations 

All this refers to the common forest trees and not to the acclimatisation of exotic 
t rees, for which a vast field of experiment is open. In any case, even with exotic trees, 
the origin of the seed ought to be ascertained taking care that the conditions of the natural 
habitat correspond to those of the new country, and while trying to obtain suitable supplies 
of trees already introduced which have given good results. 

537 - Action of Climate, especially Temperature, on the Formation and Germinating 
Capacity of Seeds of Pinas sylvesiris* — Wibeck, e., m Meddelanden fran 
Statens Skogsforsoksanstalt , Fart 17, Nos. 1-2, pp 1-20, frgs 6 Stockholm, 1920 

Results of a senes of investigations concerning the action of climate, 
especially temperature, on the formation and growth of the seeds of Pinus 
sylvestris in Sweden, 

The author considers that the forms of pine due to the climate a sub¬ 
ject which has recently been much examined from the systematic point 
of view, are indirectly related to the climate in October and November. 
In this work, however, and in the division of the country into thermic 
zone, the average annual temperature has been taken into account. There 
are successive, constant zones characterised by an average annual tempe¬ 
rature less than —1° C in the first zone ; included between +i° and —i° C 
in the second ; between +3 0 and +i ° C m the third , between +5 0 C 
and +3° C m the fourth zone ; and so on. 

The material studied was divided according to its germinating capac¬ 
ity into three groups. The first group includes germinating percentages 
from o to 40 %, the second from 41 to 50 %, and the third those above 
50 %. In the appended map, Fig.i, the third group is shown by a black 
dot, the second by a cross-hatched circle, and the third by a white circle. 

whilst conducting similar investigation in Norway, observed the 
effect of summer temperatures on the production of seeds capable of germi¬ 
nation for this purpose June-August temperatures must not be lower than 
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Fig 1, — Production of pine seeds 
capable of germinating as regards the 
isotherms of the period June-August 


Fig 2 — Division of Sweden mto 
2 regions with germination capacity 
respectively superior (hatched) and 
infenot (white) to 50 %. The curves 
represent the November isotherms 


+xo.5°C Similarly, the author examines the dominant effect of the June- 
August temperatures m Sweden The isotherm +13 0 C for 1916 surd the 
isotherm +14 0 C for 1917 divided the country into two clear sections, on® 
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eastern, one western. In the eastern section the percentage of ^eeds capable 
of germinating is above 60 %, while, in the western section, however, 
it is below 30 % The conclusion is, then, that to obtain a ciop of seeds 
with a germinating capacity over 50 %, the minimum average temperature 
during June-August must be +13 0 C In Fig 2, the horizontal 
hatchings* indicate those parts of Sweden where the average June-August 
temperature is over 13 0 C These regions coincide {cf. Fig 1) with those 
regions where the germination is equal, or superior, to 50 % Besides 
their scientific interest, these results are of considerable practical value 
as regards the choice of seed for study in relation to the formation of nur¬ 
series, font will be advisable, 111 every case to examine the coastal regions 
(eastern sector). The author points out the need for meteorological ob¬ 
servations in forests, especially during the period from June to August. 

Recent anatomical investigations appear to show that the delay in 
germination and the poor geimmating power are related to the develop¬ 
ment and formation of the embryo Material was examined from the 
Garpen berg reserves (Dalecarlie), a southern zone with favourable climate, 
and from the Sik& reserves (Xorbotten), a north-west zone with unfavour¬ 
able climate. In seeds from the latter region, great variability was 
noted in the length of the embryo, usually slightly developed (length of 
embryo m proportion to the total length of the endosperm = 19 to 89 %, 
with an aveiage of 61 36 %,) On the contrary, in the former locality, which 
was more favourable as regards climate, the embryo, while longer 011 the 
average, was also less variable (43-92 %, with an average of 76 % ) 

Owing to its growth being slow and with little intensity, the embryo, 
on account of its feeble vitality, is doomed to a slow intrasemine 1 growth 
which, only after a considerable period, enables it to react to external fac¬ 
tors and germinate by passing through the spermoderm. 

53S - Experiments on the Lopping of Resinous Trees. — Note da Service special des 
experiences et con^tatations scientifiquts forestiCres, hi Bulletin do la Socith C entitle 
foresiitre de Year XXVII, Vol 3, pp 131-140 Bius^els, Harch 

As a mle foresters are not in. favour of lopping green branches m co¬ 
niferous plantations, but, all the same, at times, a certain number of bran¬ 
ches have to be cut. This occurs m plantations established gradually, .so 
that some trees are more advanced than others, or isolated trees, in 
avenues, or when a first clearmg has to be de. In these cases, some 
say that they must be lopped up to the trunk, while others affirm that 
a stump, which will fall on its own accord naturally, later, must be left. On 
account of these divergent opinions, the Belgian Research Service has 
attempted to solve these two important questions experimentally. 

Young spruce which formed a shelter belt to the Arboretum, at Groe- 
nendael were lopped, every 15 days, starting on September 15,19x2, always 
by the same workmann. Rive trees were successively sawn off close 
to the trunk, the little knot of resin at the base of the branches being left; 
the man sawed the branches of the next two tre'es at about 10 cm. from 
the trunk. A year after, the stump was sawn close to the trunk. Three 
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trees were lopped with a bill-hook as an experiment. In this way, 10 
trees lopped every fortnight by the same man As a flow of resin is consi¬ 
dered to be a sign that a tree is weakening, observations, which were 
begun on May 27, 1915, were made on that basis 

The experiment showed that the best results were obtained by 
loppmg so as to leave a stump, which was sawn off a year alter It should, 
however, be observed that the wounds were not completely callused and 
that the time lequired to complete callus formation is of prime importance 
m forming an opinion as to the value of the method. Complete healing- 
over requires at least 3 or 4 years Topping flush with the trunk, using 
a saw, also gave excellent results, and this method is apparently more ad¬ 
visable because it costs less than the previous method, and, in addition, 
a saw is easy to handle. Topping with as bill-hook is the least advisable 
procedure, as it always caused a considerable flow of resin, m spite of the 
ability of the workman, and it is very difficult, requiring as it does a 
smart and careful workman 

Coniferous trees should be lopped at the height of the summer heat, 
for then there is the least flow of resin. But the results were not entirely 
conclusive as regards this, and the observations should be continued 
until the wounds are completely healed and definite conclusions can then 
be drawn. 

539 - The Para Chestnut, or Brazil Nut. — Bulletin commercial de la Section des Affaires 
econo mi gues el commercmles du Mimstcre des Relations cUenemes de la Ripubliqne des 
Etats-Ums civ Brtsd, No 9, pp 29-30 Rio de Taneuo, 1919 

The Para chestnut (Bertholetiai exceha) is one of the finest trees of the 
vast forests of the Amazon It grows slowly and only produces fruit, 
at 12 years old, w T hen the tree, whose rigid, cylindrical trunk is admirably 
suited to constructional work, attains a height of 35 to 40 metres. M J. 
Hub A, formerly Director o± the Botanical Museum of Para, has furnished 
the following information regarding this and other chestnuts of Para . 

One of the great resources o± the Amazon region is the immense chest¬ 
nut forests, of which only a small part has been exploited, as yet. 

The delicious Brazil nut'or “ Para nut, ” of which some 50.000 hec¬ 
tolitres are exported annually to Europe and North America, is the seed 
of the enormous Bertholeha exceha , winch mostly grows m large groups in 
the forests whick cover the plateaux on both banks of the Amazon ai id 
its tributaries. 

, The large, husked, round fruits ripen during the raiijty season (January 
to March), and fell intact, covering the soil in hundreds, when they are 
gathered, heaped up and opened with an axe. 

The fresh nuts contain much milk, of which the natives make broths, 
cakes and condiments. When dried, they become oily. Each husk 
contains from 15 to 20 Brazil nuts. The husks make exellent fuel and 
can be used for decorations m cabinet work. / 

Another fairly important products of this tree is the tow that is ex¬ 
tracted from the bark. 
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Chestnut forests occur in, large numbers m the Tocantins region, m 
the Curua and Para valleys, in all the regions watered by the river Xrombetas 
and its tributaries the Cumina, Cunmamirim, Erepecu, and especially on 
Airamba, m the plain, as well as m the extensive plateaux. 

The nut, for which there is an ever-increasing demand, as the consump¬ 
tion is spreading everywhere, is a product of which Para possesses very 
vast areas, as yet uninhabited, but already traversed by several explorers. 

Immense regions covered with forests of chestnut trees and rubber 
are being continually discovered. 

The nut takes second place among the exports from the Amazon. 
Since the war, the exports have decreased, thus interrupting the progressive 
increase that had previously been shown. The exports of Brasil nuts 
from 1913 to 1918, inclusive, were as follows * 


Year 

Metric tons 

Paper maLf*eis 

19x3. 

4113. . . ... 

2 464 OOO 

1914 . 

I9II7 

7 7 #9 OOO 

1915 . 

7 611 . 

3 93-Q OOO 

19x6. 

9 882 . . 

737-5000 

1918. 

6 450.. 

[ 3 700 000 


The nuts axe much used in England and the United States, where 
they are known as Para nuts or Brazil nuts, in confectionery They 
can also be used industrially for the preparation of an oil suitable for lubri¬ 
cating delicate machinery. 

540 - The Study of the Physical and Mechanical Properties of Wood in. Prance. — 

Les Boit, Year XXXIX, Xo 4, p 1 Paris, Feb 15, 1910 

The French " Administration des Eaux et Forets ” has combined 
with the technical section of Military Aeronautics m the study of the phy¬ 
sical and mechanical properties of wood and, by a circular dated January 8, 
addressed to the Conservators of Waters and Forests, M DajbaU direc¬ 
tor general fo the " Eaux et For&ts ” has laid down the methods to be fol¬ 
lowed in this work; the chief details are given below. 

A choice will be made, m the forest estates where the tree occurs under 
normal conditions of growth, of 3 samples of the wood of each of the trees, 
the samples to be obtained by the forest officers. The samples will be taken 
either from trees specially exploited on behalf of the Government, from 
trees exploited for the Navy, or from certain trees marked out for sale, 
the provision of these samples to he accurately charged to the cutting. 

The tree must be accurately named, and there must be no ambiguity 
as to its botanical identity. As regards the choice and dispatch of the 
sample, the following instructions must be followed : 

Choice 0/ # typical tree : The sample must be taken from an average 
tree, typical of the stand, of average girth, with a straight stem, not Sat- 
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tened, without twisted fibre, free from apparent defect.-,, and quite 
healthy. 

Choice of a sample : The 'ample will consist of ,1 block x metre long, 
cut at from 6 to xo metres above the ground, and from a part that is not 
flattened, knotted, or defective. 

Marking the sample : On each transverse section, a piogressive number, 
the name of the forest and the number of the Conservation will be marked 
idelibly (burnt m ox painted). 

Index card : For each sample a card will be filled up giving the two 
details above, the name of the tree, and the geological nature of the soil, 
the method of treatment and any commercial uses of the wood (timber, 
joinery, etc). 


LIVE STOCK AND BREEDING 

541 - Goring as a Defeat «f Cattle. — Bianchi, C. (K. Scuola Superiors di Veterinaria, 
Torino ),m II CoUwator£ 9 Ye&x 66, STo 9, pp 243-245. Casale Monferrato, March 30,1920. 

Gonng m cattle is a vice and can be a subject of legal action, though 
in this case the defeet must really belong to the character, i.e , to a serious 
defect of the central nervous system, and then nothing can be done but 
to send the animal to be slaughtered. But the author has concluded from 
his wide experience that this defect is transitory and limited. Without 
there being a defect in the character, cattle may gore: (i) On account of 
their youth and because they are not yet broken m , (2) because the animal 
has been moved to another shippon (a change in envixonmeut has a temporary 
influence on the character of an animal belonging to any species), (3) be¬ 
cause of a sudden change of the cow-man ; (4) ownig to ill-treatment, even 
of a passing nature, to disease, 01 to the administration of a therapeutic 
or prophylactic diet. Gormg is particularly caused by: otitis ; by the 
presence of foreign matter, paiasites, etc., in the auditory canal, on the ala, 
etc.: by subcutaneous injections 111 the sides of the neck, etc To ascer¬ 
tain a temporary or permanent liability to goiing, the animal must be 
watched on several occasions, and the different parts of the head and its 
organs must be ess rained. 

542 - Piroplasmosis of Cattle in France. — panisset, l , (Piofesseur, a l’Ecoie vete- 
rinaire de Eyon), m. La Vie airuole U rttrate, Year XX, No. 4<>, p 360. Paris, Nov. 
15 , 19 * 9 - 

Tittle is known as to the geographical distribution of piroplasmosis 
in France and, as yet, the disease is not o£ great economic importance. 
It has been reported mainly from Normandy and from the Maubeugt 
district. A remedy recommended by the author is the intravenous injec¬ 
tion of trypanoblue, which has given excellent results in France ; as pre¬ 
vention, the destruction of the ticks by arsenical dips is advised. As there 
are only a few centres of the disease in France, curative treatment is all 
that is needed at present. 
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543 - Prophylaxis against Bacterial Anthrax by Means of Vaccination, in Morocco. 

— Honod, T JBT and Velit, H , in the Bulletin do la SarteU de Pailiola^u exotique, 
Yol XIII, No i, pp i j.-i 6 Pans Tanuary 14, 1930 

Chatjveau’s work has shown that Algerian sheep arc resistant to 
bacterial an tin ax o£ Fiench origin As M01 ocean ^heep belong to the same 
breeds as those of Algiers, it was logical to presume that they too wore na¬ 
turally resistant to the disease originating in France ard, a fortiori , to 
the second past on an ” vaccine For this leascn, vaccination could 
be carried out by T injecting the second <e pastonan ” vaccine, and an expe¬ 
riment carried out m 1919 on these lines w T as complete ly T successful. The 
same method gave equally satisfactory results when applied to the native 
sw r ine and cattle in Marocco 

Immunity obtained in Moiocco with pa^tonan vaccines does not 
alw T ays last a year, but oply 8 or 10 months, possibly less* The duration 
of i min unit should, therefor^, he piolouged and mamtamed cither b3 r 
renewing vaccination at least twice a year, by^ giving a second injection of 
the second vaccine m double the dose, or by the subsequent injection of 
a very slightly attenuated culture 

544 - The Control of External Parasites of Poultry <t). — La Vic a^ucoic et nmae, 
Yol XV, No 47, p 383, figs 2 Paris, Nov 22, 1910 

The destruction of ticks on poultry is, if not difficult, at least a lengthy 
process They 7 - have to be dealt with one by one, either by pulling them 
away*, which always caused a nasty 7 " little wound, by touching t^hem with 
a biush soaked m paraffin, or by cutting them m two near to the head as 
possible, using curved scissors 

Of the many methods used to free poultry 1 - from harmful vermin, only 
tw r o are both efficacious and capable of being used by anyone* These 
methods consist m soaking the feathers with paraffin and using a bath 
of potassium pentasulphide. 

All the so-called insecticidal powders arc only effective when freshly- 
prepared, which is rarely- the case. They are also defective in that they 
do not adhere either to feathers or skm, so that the birds get rd of them 
almost at once. A certain adherence can, however, be obtained if the 
plumage is wetted with soapy water before applying the powder. 

Painting the inner face of the feathers with a small brush soaked 
with paraffin gives excellent results Care should be taken not to touch 
the skin with the paraffin, as it causes a slight irritation. 

In more serious cases, 111 winch the poultry are covered with mites, lice 
and ticks, a more radical treatment is required, which is quite harmless. 
Potassium pentasulphide is dissolved in boiling water at the rate of 30 gm. 
per litre of water. When the solution has cooled to 30 0 C, the bird is entirely 
immersed, except the head, for x minute. The solution should not touch 
the eyes ; therefore, the head feathers should be wetted With the finger 
or a brush. Afterwards, the feathers nre drained by pressing them lightly. 


(1) See E., Sept. 19 iJT. No, 830 and I?,, April, 1919, No. 495. {Ed) 
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then the bird ib placed on thick litter sheltered from cold, draughts, and 
sunshine. 

Parasites sometimes cause eye troubles, and in this case the eyes 
are treated with 3% copper sulphate solution, or by washing the eyes 
with tepid boncated water, and drops twice a day of silver nitrate solu¬ 
tion made up of 0.25 gm, silver nitrate to 100 gm of distilled watei. 

545 - Maintenance and Reproduction with a Diet of Grains and Grain Products. — 

Harp, E B and Steenbock, II , m 2 he ]omnil of B t olo tea 1 Chcnrshy, Yol XXXIX, 
No 2, pp 209-233, 13 chaits Baltimore, MD Stpl ,1019 

Rats and pigs were used m maintenance experiments on adult mimals 
fed solely with cereal gm ins (wheat, maize, barley) or then products For 
experiments on reproduction, swine were used winch had grown up on 
any normal ration and which were subsequently fed with * (1) Maize alone, 
barley alone, or oats alone ; (2) a mixture of maize and oats ; (3) maize 
gluten feed ; {4) maize + oats + middlings + oil meal; (5) barley + 25 
% of wheat gluten ; (6) oats + oil meal. All the rations were given with 
drinking water, and all save the fourth were given with a little common 
salt at the rate ot 1 per cent. 

The results, given in charts show that adult animals can be main¬ 
tained with grams and their products, plus water and salt, fora considerable 
time, but complete nutrition with these rations is impossible and after a 
time a decline inevitably sets 111. 

When such rations are given to sows, they cause the young to die at a 
rate that increases with the time. The first litter may be fairly successful, 
but in succeeding litters more and more young are still-born. This 
bad nutrition is primarily due to inadequate supplies of mineral matter and 
ultimately to the lack of coarse food and to an inadequate mixture of vi- 
tammes. In fact, pigs were successfully reared on a ration consisting 
of oil meal gluten feed and a suitable mixtuie of salts. With grains such 
as oats and barley, the lack of fat-soluble vitamines may be of greater im¬ 
portance than in the case of yellow maize meal. 

The birth of dead pigs owing to inadequate nutrition has been pie* 
viously reported by the authors (Ham, E. B, McCollum, E. V, 
steenbock, H. and Humphrey, G. C., Research Bulletin 17, Wisconsin 
Experiment Station 1911; Journal of Agricultural Research , Voh X, 
p. 175,1917 ; Bull. 187 Wisconsin Experiment Station , 1918) for herbivorous 
animals. A ration of grain, poor roughage, such as cereal straw caused 
either abortion or the birth of calves before their time or dead. This 
was mainly due to the lack of mineral matter, especially calcium, since it 
could be eliminated as with sows, by the addition of calcium salts and 
common salt. 

The function Of calcium as a ’constituent of bone and milk is well 
known, but, in addition, as Clowes has shown (Journal of Physiological 
Chemistry, Vol. XX, p 407, 1916), the constitution of the protoplasm 
of the intestinal cell-walls is modified by the equilibrium between the salts 
of sodium and calcium. A diet with insufficient calcium would lead to con- 
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ditions of tlie intestinal wall that are specially favourable to the conti¬ 
nuous absorption of products of intestinal origin, amongst which there may 
be bacterial toxins or amines. This finally leads to physiological disturban¬ 
ces, to ail abnormal stimulation of the central nervous system, which 
causes the limbs to tremble and to vasoconstriction and to interference 
with the normal oxidative processes m the tissues, thus leading to 
intoxication and asphyxiation. 

546 - The Use of Woody Matter as Cattle Pood. — Scurti, f and drogoth,, g , m ic 
Stawoni spermenlaha rme mihanc,Vo\ Ell, Parts 10-12, pp 490-496 Modena, 1919 

Scurti and Morbeeei have pieviously shown (1) that the woody 
matter in maize stalks separates when submitted to acid hydrolysis 
tmder pressure, forming cellulose and sugars, thus changing an almost 
entirely indigestible fibre into a group of compounds that are valua¬ 
ble as cattle food. The eulhors have continued this work and, m this 
article, they have examined wheat straw to sec if it can be changed into 
similar compounds, and if so, to what extent. 

Finely ground straw has the following percentage composition : 
Fats (ether extract), 2 53 ; crude protein (N x 6.25), 3 64 ; fibre, 33 76 ; 
ash, 490; nitrogen-free extract, 5517, pentosans, 2730. The straw 
was heated to 130 0 Cfor 2 hours with: (1) Caustic soda in the proportions 
1 part straw, 10 of water, and 0.0125 too 10 parts of caustic soda ; (2) 25 % 
sulphuric acid solution m the proportion 1 of straw, 10 of water, 0. 0125 to 
0.25 parts of sulphuric acid; (3) hydrochloric acid m the proportions 1 
of straw, 10 of water, 0.020 to 0.125 parts of hydrochloric acid gas ; 
(4) 2 5 % nitric acid solution m the pioportions 1 of straw, 10 of water, 0.025 
to 0,15 parts of gaseous nitric acid. * ' 

Tieatment with caustic soda only partly separates the lignified cell¬ 
ulose, and the final product still contains considerable quantities of pento¬ 
sans and traces of sugars. Treatment with sulphuric acid liberates up to 
6616 % of cellulose and up to 32 59 % of sugars. Hydrochloric acid 
is still more active than sulphuric acid, and frees up to 71.30 % of the cell¬ 
ulose and up to 33 02 % of the cigars. Nitric acid yields up to 66.34 % 
of cellulose and 34 79 % of sugars, and is, as regards the .sugar, the most 
powerful reagent of all. 

As cellulose, when isolated from eucrusting material and henficellu¬ 
loses, does not differ from starch as regards assimilability, wheat straw 
is an excellent raw material for the preparation of cakes of cellulose paste 
and sugars. 

547 - The Utilisation of Hevea Seeds as Cattle Food (2}. — Freire, d (Brazilian Consul- 
General, Eivcrpool), in Bulletin commercial Ue la bechon des Affaires honomtques du Mi¬ 
nister* des Relations evterieures tie la Repnbhqm des Etals-Ums du Brhil, No. 8, p 48, 
Eio de Janeiro, 1910 

The shortage of cattle food now being felt m England has led to the 
examination of other posvsible foods and, in this respect, experiments have 

(x) Summarised in R , Julv-Sept, 1 my, No 916 {Ed) — (2) As regards the utilisa¬ 
tion of rubber seeds for the production of oil and as a cattle food, see R., Bee 1913, No 
March ict 4 , No. 240 , R , Sept, 1918, No 98 7 »R, July-Sept, 1919,No 993. (M) 
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shown the superiority of lubber-seed cake. So far, however, no commercial 
use has been made of the enormous quantities of seeds from the plantations 
in Malacca, Ceylon, Java, Sumatra, Southern Indies, and Brazil. 

Two experiments were made ; m one the cake was given soaked m 
waiter to cattle, andm the other, dry. With the exception of 3 animals 
which showed aversion to the food, the other animals took it greedily 
As the cake is naturally dry, on soaking it absorbs its own weight of 
water and is then more easily ingested by the animal. After being fed 
for 3 ck ys exclusively on rubber-seed cake, the cattle thus tested showed 
no signs of disturbance and no effect whatever was observed on the milk. 

If Para rubber-seed cske were put on the market in quantity, its rivals 
made of linseed, husks and residues of kernels, would disappear from the 
market as they could not face the competition. In fact, rubber-seed cake 
is practically identical to Imsced cake, while Euphorbiaceous seeds such 
as those of rubber are easier to obtain and manipulate. 

Experiments with sheep, however, did not yield the good results 
obtained with cattle. 

It can thus be said that rubber-seed cake constitutes an excellent 
food for fattening cattle. 

It, is hoped m England that the planters m the Ear East will co-ope¬ 
rate with manufactures m order to organise the production of this cake 
If this were done, the British colonies would greatly benefit, as ? commercial 
use would have been found for a product previously considered as totally 
urutilisable, and the same thing would happen in the Amazon valley, 
which could export large quantities of rubber seed. 

548 - Toxicity of Cacao Shells to Horses.—-F onzes diacon (Director of the laboratory 

of the 16th. Command), in Annates des Falsifications el des Fraudes, Year XIII, 

Nos 135-136, pp 34-35. Pans, Jaimaiy-February, 1920. 

Following on the observations of MM March andier and Goujon on the 
toxicity of cacao shells and on the poisoning of horses observed by them (1), 
the author brings forward coufiimatory evidence based on personal obser¬ 
vations dating back to the erd of 1918. In fact in October, 19x8, at 
the Engineer's Barracks at Montpellier, horses showed violent exci¬ 
tation following on a daily injection of a mash made of cacao shells, requi¬ 
sitioned from a local chocolate maker (2), and some animals died. 

(t) See R , Feb, 1930, No. 217 (Ed) 

(2) u Cacao shells ate the residue from chocolate making Zipper rr found that the shells 
constitute 12-18 % of the raw beans, or an average of 15 %. As the addition of the shells to 
chocolate or cocao is considered to be adulteration, even iu the case of cheap grades, the 
shells cannot be used in this way So far they have been sold under the name of “ cocoa 
tea ”, and an attempt has been made to improve their taste by l< icing ” them These 
candied shells are much in favour in eastern Germany , they have been used also as phar¬ 
maceutical specialities and 5 % of cocoa butter can be extracted from them, as well as 
theobromine They have been made into cattle cake, selling, according to Zipperer, at 7,50 
to 9 fr a quintal, and of a feeding value between that o€ good hay and wheat bran ” 
(Chevalier a , Les Vii(Haux utiles de VAfrique tropicale franchise — cacaoyer dans VGuest 
Afnmtn Published by Challamel, 17, Rue Jacob, Paris, p 20) „ According to the experi¬ 
ments now in question, cacao shells are dangerous to horses, and it would be of interest to 
ascertain their effect on other domestic animals (Ed,). 


[S4T^fii48] 
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The author, called in by the veterinary surgeon at the barracks, sus¬ 
pected the cacao shells, and stopped them being fed. In fact, a mesh of 
cacao shells contains about 700 gm of shells with 0 7 % of theobromine 
so that each day some 5 gm of the alkaloid were being ingested, and horses 
were very sensitive to it, 

549 - A Possible Market for Normandy Livestock in the Export of Breeding Animals* 

—EigniEres, J (Communicated by H P Dechambre, remarks by M Vigei), m the Com fr¬ 
ies rendus des stances de VAcademic d’Agriculture de France, Vol, VI, No 2, pp 42-48 
Palis, January i 4 » 1920 

M. Dechambre communicates the text of a lecture delivered before 
the “ Societe centrals d’Agnculture de la Seme Iufeiieue „ (France) 
by Prof. J. biGNiERES, of Buenos-Ayres, on the introduction of French 
livestock, particularly that from Normandy, into South America, and 
outlines the programme to be followed for developing the export oi 
Norman breeding animals to South America 

As regards both meat and milk production, there are good reasons 
why French livestock should find a market m South America As regaids 
meat, if the South American breeders wish to sell cold-storage meat to 
French clients, they should cater for their taste, so that meat from French 
breeds would be quite satisfactory. This would ensure success, for the 
interests of both parties would he safeguarded ; the foreign breeders 
would profit from the sale of meat in France and the French breeders 
would profit from the sale of breeding animals. 

In bis lecture, M Tignii^ees dealt more particularly with Norman 
cattle as milking animals. 

In the Argentine, the dairy industry has developed greatly and is 
expanding more every year. It would thus appear that the Norman 
breed is pre-eminently suited to help the Argentine dairy industry to de¬ 
velop still more. But if sufficient exportation to South America is to be 
maintained, certain rules will have to be strictly observed. 

Breeding in Argentina has attained such a degree of development that 
only the best is required, and French breeders should, therefore, take care 
not to send any mediocre ammals that would reflect on the quality of their 
livestock as a whole. The pedigree of the animals is of prime importance. 
A well-kept herd book, in which names are admitted only after the closest 
investigation, is a basis for asking high prices and for gaining the* confidence 
of the foreign buyer. This point is very important, and is a complementary 
argument to those already enunciated for the proper and extensive orga¬ 
nisation of French herd books. To perpetuate and increase the value 
of the Norman breed as regards milk and butter production, the control 
associations which carry out scientific selection of the animals should be 
extended. 

Success in exporting also depends on another important point, i. e., 
the co mm ercial organisation, and it is indispensable that the breeders should 
form syndicates to direct and control exportation. 

But a consideration still remains which, if not perfectly satisfied, 

[548-849] 



STOCK BREEDING 


613 


suffices in itself to cancel all other efforts, and that is the sanitary question. 
M. lyiCNTORES states that this was the chief cause that lost the Argentine 
market to Norman cattle and this shows its importance. 

In any case, exportation to South America could be establishment 
on a wide basis and be of great seivice to French breeders. The objection 
that French breeders cannot export, so as not to hold back the progress 
of the reconstitution of French livestock, is a grave error. Trade is the 
best index of production and exportation can be said to be sign of the 
quality of a product. 

The broad lines of the proposed iorogramme include the more extensive 
use for herd books, control of the yield, the adaptation of the product to 
the needs of the importing country, the foundation of syndicates and com¬ 
mercial organisations, and the adoption of sanitary mpasures that will give 
the necessary guarantees. 

At the conclusion of the communication, M. Vigour pointed on the 
success attained a few years ago at an international exhibition of agricul¬ 
ture in the Argentine by a fine lot of animals belonging to the Charolais 
breed, sent by General D£ i*a Guich#, a well-known rearer of that breed in 
France. All the animals were bought and were much appreciated. 

550 - Stock-breeding in Calabria.— Bartolucci, A , m & Italia ciqricola, year 1, No 12, 
pp 364-370, 3 fig Piacetuza, December 15, 1919 

At the time of the census on April 6 and 7, 1918, there were in Ca¬ 
labria xo 469 horses, 79x64 asses, 7958 mules and hinnies, 139 865 cattle, 
69 buffaloes, 138 587 pigs, 692 047 sheep, and 441 852 goats. 

Compared with the 1908 census there was an increase in the sheep 
of 467x9 head, in the goats of 80838 head, a smaller increase m the asses 
of 10 892 and in the pigs of 6629 head. On the contrary, the other species 
showed a decrease, especially in the cattle (5 453 head less) The decrease 
of cattle and increase of sheep an d goats furnish a sign of agricultural decline, 
but this is partly due to temporary factory factors brought about by the 
war. 

Calabrian cattle are derived from the Fodolian stock and, when not 
selected, show the defects of that breed, viz., great development of the 
fore-quarters, poor development of the hind quarters, drooping rump, 
slight thighs. As compensation, however, they are of good appearance 
and have good hoofs; they ate hardy, vigorous and make good use of their 
food- In the cereal zone, they are reared on pasture, which is changed 
every now and then ; on wooded estates in the hill and citrus zones, they 
are reared under cover, though this is usually scanty. * 

In the bergamot-orange plantations in the province of Reggio, one 
or two oxens axe reared under cover and during autumn and winter they 
are fed on the pulp left as a by-product on the extraction of lemons and 
bergamots. They are often used to drive the numerous machines for 
lifting water. 

Around Paola, excellent beef calves are reared and these, like those 
of the province of Baggio, are usually crosses between the Simihen|li^ 
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and Reggiano breeds. With. vSy.stemafic ^election, excellent triple-pur¬ 
pose cattle could be reared, as some cows are heavy milkers, while the oxen 
are good workers and yield good meat. The average milk pioduction is 12 
hectolitres of milk per head pet year, and 100 cows produce 60 to 70 calves 
each year. Crossing with the Gentile Romagnola breed is done only in 
those places where there is sufficient shelter and food to meet the greater 
requirements of the crosses obtained. Cattle rearing could be much de¬ 
veloped, rather than improved 

The Calabrian breeds of sheep originated from the Mermo and it is 
stated that the “ inileto-tarentmo ” sheep is the original stock of the Spa¬ 
nish merino. There are two breeds of Calabrian sheep, the native and the 
“gentile, ” of which the former is small, hardy, with a bristling, black 
and white fleece, a poor milker and a scanty wool producer, whereas the 
latter derived from the fint bleed by repeated Merino crosses, is largci 
and yields finer and more abundant wool. 

There are two breeds of goats: native (“nostrana '*) and Malftsc. 
The former aie small, poor milkers, very quiet, and the latter have no 
horns, have a finer fleece and are bitter milkers. The hc-goats live with the 
she-goats m the proportion of % to 1 j^ of the latter. Sheep and goat 
rearing is entirely nomadic ; it is of great importance m olive plantations. 

The pigs, of Celtic origin, constitute two van erics, the ** macchiaiuola n 
(spotted), the more hardy of the two, and which feeds in oak or chestnut 
woods and in fields where there are plenty of fresh, fleshy roots, and the 
“casalinga” (domestic), reared on farms and 111 villages Crosses with 
Yorkshire pigs aie common m the provinces of Cosen za, Catanzaro and^ 
Reggio Calabria. 

Horse rearing is falling off more in quality than in point of numbers, 
formerly, Calabrian horses were famous as products of Arab and Andalu¬ 
sian horses, but now they represent a great mixture of breeds. In Cala¬ 
bria, the chief direction which hoise breeding should take is the produc¬ 
tion of sadde horses of the oriental type. 

The importance of mule and ass breeding in Calabria is due to the great 
lack of carriage roads. The mules are excellent for military purposes. 

The chief pioduct yielded by the cattle and sheep is milk. The cheese 
industry turns out, even using old methods, famous products such as the 
following: Marchesato (Cotrone) cheese ; ** caciocavallo cheese (1), 
with fermented curd, which is worked in hot water ; “ butirro ** cheese (2) 
(made either with pure sheeps’ milk, goats’ milk, or a mixture of the two), 
with slightly cooked curd ; and " ricotta (3). 

In the littoral zone of large estates and on the plateaux, the large 


{1) ** Caciocavallo w ib a cheese with ropy curd, shaped like a calabash, which are tied 
in pairs, which are slung ** a cavallo ” {whence the name) or straddling over a tod to mature. 
— Cf Ftof C B&SANA>art Gaseificio, m Nuova Enciclopedia A%rana 9 Turin, 1908 (Ed.) 

{3) The ** butirro n (= butter) cheese is a shell of cheese idled with butter. (Ed) 

{$) ** Ricotta ” is made by coagulating the albumen in the whey or ct serai ”, then ap¬ 
plying slight pressure. (Ed) 

[88*3 
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livestock establishments have the following uunibcis of stock * Sheep, 
800-1000 head (up to 2000-3000 hend m the Cotronose) , cattle, 120-150 
head , pigs .40-50 sows with 10 boors. The medmin-size hums, which are 
the commonest, have 30-50 cattle, 200-300 sheep, and 15-20 pigs The 
small farms have from ^2 to % the number of stock of the medium-size 
farms, and some have herds of 15-30 goats each foi the supply of town 
milk. Most of the large and medium-sized farms are managed, from the 
economic point of view, by larger owners or industrialists from the Ionian 
littoral, with a permanent staff. The small farms are run either on the 
renting system or the tenant system 

The livestock, reared on the system of changing pasture, spends 
the winter on the coastal plains and the winter in the St la on on area of 
100.000 hectares, at an altitude of 1900 metres* Poimerly, that zone was 
entirely wooded, but now, especially in the control part, it has mostly 
been cleared for growing cereals (usually rye), alternating withmopdows and 
potatoes ; flax is also grown there. In the summer, over 20 000 cattle 
are pastured there (only the draught oxen are left on the marine ” or 
shore pastilles), as well as 100 000 sheep, about 5000 horses and a large 
number of pigs. 

551 - Stock Rearing in French West Africa (i). — 1 Report by M o Mousse on d pa¬ 
per by M J 1 >frr£, " entitled 99 i,a production des auimaux <lomestiqiiL«- eii Cote d’ Ivone ”, 
m ComptuS rendm d ts Scinccs dt VA^adcmw d'A^ttitUun dt Ftame, Vol. Y% No 8, 
pp 220-222, Paiis, February 22, n>xo —Report by JVC Pjf.chambrd, 011 two papeis by 
M ,\xsiGk on the "Situation de 1 ’olevage et disponibilitcs en viande de l’Afuque Occident,lie 
fraiujaise n and “ J^a pestc bovine dans L’Afnque Occidental F1a119a1.se, 19x5-1918 ", 
Ibid , pp 222-224 

As regards livestock, the Ivory Coast colony can be divided into 
three zones : 

(1) A lower, woodland zone, stretching fromthe 5th to the 7th degree 
of north latitude, where thcie are 031 ly small herds which have the valuable 
quality of resistance to the attacks of Glossina spp., the carriers of parasitic 
blood diseases (trypanosomiases). There are only 5000 cattle, 18000 goats, 
about 1400b sheep, on an area of T20 000 sq. km., according to the 1918 
census The cattle are of the lagoons breed, and the ‘-heep of the 3 ?outa- 
Djallon breed. 

(2) A central or savannah zone, occupied by the Baoule race. It 
appears that this zone was once prosperous and covered by abundant flocks 
which, unfortunately, have been decimated by the serious diseases that 
have affected African livestock for so long. The cattle have a weight 
of about 200 kg., with an average yield of 50 %, and axe always in good 
condition, because the pastures never dry up und water is never lacking* 

(3) A northern or Sudanese zone, which comprises the best breeds 
of the Ivory Coast, but which is more exposed than the others to the diffu- 

(ij As regards livestock iu French West Africa, sec It, July, 19x4, No* 440 and *>54; 
it, Feb. 1919, No. 10 ; R March, 19x9, No. 273» For Sudanese wool-bearing sheep aud 
tbeir wool see it, March 19x9, Mo. 376, and R , May, 19x9, No, {Ed) 
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si on of epidemic diseases from the Sudan. There are 30000-35 000 head ; 
the sheep and goats, which are very numerous, are derived from the Fouta- 
Djallon breed 

Hoises ore rare ar»d very subject to trypanosomiases. 

Two great diseases decimate the bigger livestock, i. e., pleuropneumonia 
and cattle plague M. Moussrr describes the history of these diseases 
and shows the extent of the damage they have done. He thinks that 
great impetus would be giver to stock rearing if protective measures and 
a good sanitary service were put into action, against the two above-men- 
tioned dibc-ascs and against the various trypamosomiascs. Detailed in¬ 
formation is given regarding the situation m each district and on the me¬ 
thods for obtaining a general impiovement by the selection of breeding 
animals and the foundation of farm schools, particularly required to 
teach the diets suitable for each period of the year Food resources are not 
wanting, as products such as ncc, maize, manioc, yams, etc — all products 
that can be made use of m one form or another — are available. Any 
expenditure thus incurred would not only be easily recovered, but would 
represent a source of wealth for the future. 

II. — During the terrible epidemic of cattle plague that affected 
French West Africa from 1915 to 1918, M Ait>ige obtained valuable 
information as to the progress of the disease and suitable sanitary 
measures for its control The disease first started m the Niger and upper 
Niger regions, then spead to Upper Dahomey, Upper Senegal, and Niger, 
and then to the coastal colonies, Senegal, Mauritania, French Guinea, 
Ivory Coast, Dahomey, and Togo. It was carried from 19x5 to 1918 
usually on the caravan routes, by trading cattle going a long distance. 
The death rate was influenced by various factors (breeds, regions), but it 
was always high with young animals fed by the mother, and these mostly 
died. The mortality varied from 10 to 60 % of the adults, according to 
the breeds and regions ; the humpless small n'dama breed suffered most, 
while the Moorish zebu was the most resistant. 

Sanitary action was supplemented by the use of seium, although great 
difficulties were met within preparing large quantities owing to the lack 
of the necessary materials and trained men All the same, the results 
obtained a,re in favour of active measures against cattle plague. Methods 
of defence consist m isolation and the creation of immune zones by the 
use of bile, immunising blood or serum. 

The gravity of the epidemic that raged from 19x5 to X918 has shown 
that French West Africa, should protect itself as completely as possible 
against all contagious diseases, which, in fact, while severely affecting the 
number of colonial livestock, considerably reduce the number available 
for the home country. An epizooty such as that which has just deprived 
French West Africa of at least 2 million head of cattle should never be seen 
again. In addition, account should be taken of an important factor 
which is the very considerable diminution of the young animals which 
leads to decreased stbek-rearing and to the prolongation over several 
years of the period during which a small number of cattle is available. 
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In spite of the losses during 1915 to 1918, cattle rearing remains of 
prime importance to French West Africa The reorganisation of the 
Service of Animal Husbandry and Epi zooties will give certain assurance 
for the security of stock rearing and marketing. The growing production 
leaves 500 000 animals suitable for killing each year, and as the local con¬ 
sumption is not more than 250 000 head, an equal number will be avail¬ 
able for exportation 

552 - The Lippizza Breed o£ Horses from Istria. — GmnaU d'ippoio<nct , Year xxxii , horses 
No 6, p 2, No. 16, p 3 Pisa, March 31, August 21, 1919 

The famous breed of Lippizza horses belonged to the former Aus¬ 
trian crown It derives its name from the estate on which it was bred, 
and which is situated 13 km to the NW of Trieste, on the Carso plateau, 
at an average elevation of some 400 meties. The land is hilly, of purely 
carsic nature ; one part is under pasture, and the rest grows various trees. 

The climate is generally mild, the winter temperature varying between 
8 to 22 0 C, while that of summer is never above 38° C in the shade and 
is always tempered by the sea breeze. In winter, the icy and violent 
“bora ” wind often blows, but it causes no serious harm to the animals, 
which suffer more from the humid sirocco. 

The Lippizza breed was founded m 1480 by Duke Charles of Styria, 
who imported 27 mares and 6 fine stallions from Spam. Later, some Italian 
mares of the " Marinette ” bleed, a breed of the Polesma which has now 
vanished, were imported. The modern Lippizza horse is the product 
of these two breeds, although the blood has been renewed several times 
by the introduction of Andalusian and oriental pure-breds. The last 
few years, two distinct families were reared at Lippizza, the old Italo- 
Spanish Lippizza breed and the Siglavi family, obtained by crossing 
pure-bred Lippizza mares with pure-bred Arabs. The blood was renew¬ 
ed again recently by the introduction of marcs of oriental origin. In 
1918, the stud consisted of some 80 mares and 5 stallions. 

The Lippizza horses are from 1.37 to 1.65 metres high ; the expressive 
head has a slightly flattened nasal lme, recalling its Spanish ancestry, 
the neck is well set on the shoulders and the mane is long and thick. The 
shoulder, often too heavy, is a little defective as legards its setting and length; 
the chest is wide and deep and the withers are rather low; the back is 
straight, and the well-sprung back is wide and strong ; the cruppers are 
rounded and muscular, the tail, well attached and provided with 
hair, 1$ carried elegantly; the limbs are well set a good shape and 
movement, and. the tendons are Well marked and clean. The strong, 
wide, hocks are free from defects and the hoofs are excellent and well 
shaped. 

The coat is generally grey. The animals are agile, strong very intel¬ 
ligent and of slow maturity (they are only full giown at 7 years), but of 
extraordinary longevity and resistance to fatigue up to a great age. 

Defects of the bones are almost unknown in these horses. 

At Lippizza, the breeding season begins towards the middle of De- 
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cember and lasts to the end of April, so that the foals anive ir autumn, 
when the pasture is richest. 

After wearing and after becoming accustomed to the halter, the foals 
bom at Tippizza were taken to the rearing depot at Prestanegg, near 
Postumia, where a total of 108 to 180 foals were reared. After the first 
few weeks of life, the foals were given oats, at first m small quantities, then 
in amounts increasing according to the growth. Weaned foals were 
given oats even before they were put out to pasture. At one year of age, 
all animals of the Tippizza breed were branded under the left cheek with 
the letter L Entires chosen for stud work were sent to Tippizza after 
3 years at Prcstanegg and were broken m, and a.t 4 years old they were sent 
to the Riding School of the Viennese Court to have their temper and 
strength tried If these proved satisfactory, they were sent back to Tippizza 
to act as stallions, but if unsatisfactory, they were gelded and sent to 
Kadrab to be broken m and trained Three-year old fillies suitable for use as 
brood mares were sent back to Tippizza, and, after a trial of their mtrin- 
nsic qualities lasting a year, it was decided whether they were to be mounted 
or not. The rejected fillies, wore then sent back to Prestanegg a.nd, like 
the geldings of the same age, broken in at Kadrub. 

When war broke out between Italy and Austria m 1915, all the Tippizza 
stud was taken to Vienna and later on almost wholly sold to private persons. 
In 19x9, the Italian Government obtained over 100 Tippizza mares, stal¬ 
lions and colts, which will be used to reconstitute the ancient breed. 

553 - Improvement of Horse Bearing in Libia. — Manetti, c , m VAgruomra colo¬ 
niale. Year XIV, Nos 2-3, pp. 90-115 Florence, Feb-March, 1920 

True horse breeding does not exist in Tibia, as the few rare groups, 
of horses found there belong to rich families from the coastal towns, 
or to some Arab cinefs from the interior, especially the Orfella tribe. Ca¬ 
mels are exclusively used for transport on the caravan routes, the ass is 
used for total work, and the horse, especially in the furthermost oases, 
is entirely missing However, the country should be particularly 
suited to the production of horses, for the best Arab horses are produced in 
the poorest and most arid countries, and there was a time when, horse 
rearing was of great importance in Tibia. The lack of fodder is not irre¬ 
mediable, because the pastures which have been ruined by continuous neglect 
and excessive pasturing by sheep and goats can be improved, and even 
water for drinking places can often be obtained from the subsoil. The great 
relapse in horse rearing in Tibia is due particularly to social and economic 
reasons, such as the prohibition by Turkey of the export of horses, so as 
to obtain supplies more easily. 

The Tibian horse is of the oriental breed, it is of medium size (a little 
below 1 50 metres high), with a weight varying between 300-400 kg.; wither 
high, back short, cruppers very hollow, chest narrow, limbs and hoofs 
strong. Balance is nearly always defective, owing to bad method of 
rearing, the colts being shod and put to work too soon ; they are made to 
walk always at a trot, which gives them their bad shape, especially their 
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hollowciuppeib , an tmsnitable system of turning them out to grass is 
used, etc The predominating colour of the coat is light grey. Like the 
other Buber horses, the Libirm licite iun*s one! jumps well, and resists 
fottgue and pnvatiors ; it is particularly suited to military puiposes. 

Iii older to impiove the existing stock of horses, it will fiist be neces¬ 
sary to select the local houses ; afterwards, it will be feasible to introduce 
improving blood in the shape of Berber hoises from the adjoining countries, 
especially fiom southern Tunis, With present conditions, it is not 
yet the moment to make use of Arab or Sardinian-Arab stallions and 
still less of stallions belonging to unproved and exacting European breeds. 

The author thinks that two distinct Institutes should be established 
in Tripolitama and Cyrenaica , one experimental, for investigating pro¬ 
blems of rearing, acclimatisation, etc , and one executive, for propaganda 
wc rk, end winch would have special care of stallions for remount purposes, 
while taking charge of the practical improvement of the horses of the region 
by conciliating the needs and wishes of the breeders with national interest. 
The second Institute would also deal with the organisation of fairs, markets, 
syndicates of breeders mutual assurance societies against the loss of stock, 
hygiene, and sanitary administration. It would also control the breeding 
of mares belonging to colonial tioops in its area. 

Horse rearing should be specially directed towards the production of 
the war hone. 

554 - The Duration of Gestation in Mares of the Lippizza Breed, — Staffe, a , in M%t- 
teiluni,ender landv'itlsclM/thcJ'en Lehthinseln der Hochschule fur BodcnkuUur tn Wten, 
Vol III, Pt 3, pp 51.7-591, 3 diat^ratua, bibliography of 33 titles Vienna, Decetu- 
bei 20, iyi8. 

It carnot be denied that the duration, of gestation has a certain 
significance fiom the standpoint of selection, seeing, that, as a rule, 
colts that have been procreated in a shorter time become better horses 
when they grow up. 

The duration varies according to the breed, for early maturity breeds 
(western) have a shorter gestation period than breeds that mature latei 
(eastern) .Embryonic and postembryouic development thus have an ana¬ 
logous duration. Tht size of the breed, however, does not appear to be 
related to the duiation of gestation. 

Gestation is practically always longer for the birth of colts than for 
fillies, because the female embryo has a more active temperament, so 
that parturition begins earlier, especially because the female embryo 
grows more rapidly. Similarly, the postembryonic development of the 
female ends earlier. 

In the same breed (klodrub Spanish compared with Lippizza mares, 
the duration of the foetal life of white colts and fillies is from 0.2 to 3.0 
days shorter than that of brown or jet-black colts. The greater richness 
in dark pigment and the greater length of gestation represent original 
qualities, so that it is natural that the two characters should occur together. 

The author has used the Lippizza stud book to work out the following 
periods of gestation : 
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Average length of gestation 




Period 

days 



locality 

to which 


' 

Breed 


where reared 

the data 
relate 

For 

the birth 

For 

the birth 




of males 

of females 



1 

I 1828-1842 

33710 

333 00 

I,ippizza 


Kippizza 

1860-1870 

338.30 

337 69 



1 

! 1906—1916 

342 55 

338 31 

» .... 


Radantz ] 

1 1906-1916 

338 00 

338 30 

Kladrub Spanish ) 

white 

jet-black 

Kladrub 

! 

^ 1877-1906 

f 1877—190G 

34632 

346 76 

343 80 

344 °o 

Kladrub Spanish . 


Hochwald 

1894-1903 

33818 

337 oc > 

Haflinger . . . 

. 

Brioni 

1911-1916 

324-18 

322 90 

Huzulen. 

. . 

Radantz 

1905-1916 

324 °° 

339 00 

Mountain Bosnian 

. 

Gorazde 

1906- 19x3 

33514 

33 1 62 

Shetland Bony . 

.... 

Berlin 

1913-1916 

| 409 


Under southern climates, the gestation period is shorter than in 
northern climates, but the removal of animals to a northern climate may 
lead to a shortinlng of the gestation period, owing to ncher food. 

The weight of colts at birth increases with the duration of foetal life. 

Opinions so far expressed regarding the duration of gestation in pri- 
miparous are not in agreement. Many researches have heen earned out 
on : (i) comparison, for 30 mothers, of the duration of the first gestation 
with the following ones ; (3) comparison of the duration of the first gesta¬ 
tion with that of each successive gestation which gave a product of the so me 
sex as m the first ; (3) comparison for 100 mothers, of the duration of the 
first and fifth generation ; for another xoo mothers, componson of the du¬ 
ration of the first gestation on the one hand, of the 2nd, 10th and ist. on the 
other. The results of these researches apparently show that, owing to 
the greater sexual potency of the young mother, the first-bom have a shorter 
foetal life. 

According to researches made at Kladrub and Me zohegyes, mares 
covered by a jackass have a gestation longer than the normal, mainly 
because a longer time is required for the fusion and division of the cells 
on account of the difference in shape and number between the chromosomes. 
As a rule, twin embryos are bom. or abort, but there are exceptions. 

Researches on the duration of gestation, made by the author at Ifip- 
pizza, Radantz, Gorazde, and by Von Weelmann at Mezohegyes and 
Rozaras, show that at the beginning of the parturition period, the length 
of gestation is shorter, even by 22 days, than at the end of that period. The 
opinion that temperature, pasturage, and external influences in general 
axe the cause of this behavioui, is not tenable. The cause is rather the great¬ 
er or lesser sexual potency of the mares at the time of serving, and at the 
beginning and end of the “ heat ” period. Greater sexual potency leads 
to a stronger development of the foetus. 

The duration, of different gestations in the same mare often shows 
but slight differences ; it thus becomes a true physiological character, 

mi 
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The typical duration of gestation is transmitted heieditarily as much 
by the mother as, in a latent state, by the father. A long gestation is 
dominant, m the Mendelian sense, compared with the average gestation 
and the short one, and the average gestation is dominant compared with the 
short gestation, as has been shown by the segregation of these characters 
in the 2nd generation The process of heredity can be explained genotypic¬ 
ally by the hypotheses of a factor K which expresses the tendency to a short 
gestation and of 2 homomerous factors of inhibition H and I. 

555 - The Increase in Weight of a Belgian Colt. — Rossi, m Giormie d'lppoio^ia, Year 
XXXII, Nos 11-12, p 2. Pisa, June 16-30, 1919. 

The weight of an animal is almost always related to its growth, and 
the growth is related to its earliness of maturity, which shows the interest 
attaching to the following figures giving the average increase m weight 


of 2 pure-bred Belgian colts, born and bred m Italy : 

Colt No I * Weight at birth .... . . 75 kg 

Weight at 10 months . . . 423 » 

Average daily mciease during the first 300 days of life 116 » 

Weight at 26 months , .... ... 715 » 

Average daily increase between the first and second year 0,60 » 

Colt No. II , Weight at birth . . . . . . 71 kg 

Weight at 8 months . . ... ... 330 » 

Average daily mciease during the first 240 days of life. 1.09 » 

Weight at 24 months . .. . . 700 * 

Average daily increase between the first and second year. . o 70 » 


556 - The Andalusian Breed of Cattle. — ulmansky, s , m MitteiUn en der landmrt - 
schafthchen Lehrkan~eln der Hochschule fur Bodenkultttr, Vol III, Pail 3, pp 457-546, 
Bibliography of 48 titles, 10 tables, 13 plates. Vienna, Dec, 1918 

The author went to Spain to study the various Spanish breeds of 
domestic animals, especially the cattle. In the present work he deals 
with the Andalusian breed of cattle, the most widely distributed and 
most important Spanish breed. He deals with the distribution, feeding 
and rearing conditions, the colour of the skin and the coat (theie are 3 
varieties; reddish-brown, black, and white), conformation, aptitudes 
(firstly work, secondly meat; the breed is no u^e for milk production), 
the structure of the cranium, the origin, hypotheses as to the place occupied 
by Andalusian cattle in the zootechnical system, breeds with analogies 
to the Andalusian breed, and its history The conclusions arrived at are 
given below. 

The type of cattle distributed over more than three-fourths of Spain, 
the Andalusian breed (which also includes the “ corrida 99 bulls), belongs 
to the species Bos primigenius and not to the brachycephalic type as has 
hitherto been supposed. The Andalusian ox even belongs to the purest 
and finest Bos primigenius type that has yet been studied. With its three 
varieties, which are identical except as regards coat colour, the Andalusian 
ox is the direct descendant of the aurochs and, to be more exact, of a va¬ 
riety of aurochs which is distinguished by having horns with a bony corO* 
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From various points of view, characters of Bos trochoceros Meyer are to 
be found in the Apdalusian ox. 

There is nothing in Spanish history that lends colour to the theory 
that the type of the Andalusian breed was introduced m a domesticated 
state into the country. On the contrary all the evidence pomts to the conc¬ 
lusion that it originated from domestication of the indigenous wxld ox, 
since it is autochthonous and is still to be found there in a pure state and 
almost half wild. 

Apparently, the Andulusiem breed is closely ielated to some of the some 
of the primitive English (Devons, Welsh,) Italian (Val di Chi an a) and 
South American (Franquero) breeds. 

557 - The Illawarra Cattle of New South Wales.— Sitter, p k , m The journal of the 

Department of Agriculture of South Australia, Vol XXIT, No 5 , PP figs. 2 Ade¬ 

laide, December, 1918 

The breed of cattle known as Illawarra cattle, South Coast Shorthorns 
or Majors is a first-class dairy breed. It owes its first name to the fact 
that it was improved and fixed in the Illawarra district of New South 
Wales. It is a product of crosses between the Shorthorn, Ayrshire, Devons 
and longhomed roan cattle introduced from Ireland Amongst the founda¬ 
tion stock that contributed greatly to its improvement, the author mentions 
a Shorthorn bull named Major and one of its descendants, Commodore. 
At present, the Illawarra breed closely resembles an ideal type of dairy 
Shorthorn. 

55S - Dairy Cattle in Southern China.— Eevine, C O. (Canton Christian College), in The 

Philippine Journal of Science, Vol XV, No 1, pp 91-104, 1 plate Manila, July, 1919. 

The only areas m Kwangtung where dairying has made any progress 
are the districts ronnd Canton and Hongkong Three species o{ dairy cattle 
— European breeds of cattle, buffaloes and zebus — are bred there. The 
dairies around these two towns ut.lise approximately 1600 cows, including 
about 1200 of European origin, imported from England, the United States, 
or Australia, and include the Shorthorn, Holstein, Ayrshire, Jersey and 
Guernsey breeds. The breed present m greatest numbers is the Shoi thorn, 
especially the white variety. Pure bred animals are few in number, but 
crosses between European breeds and the native zebus are sometimes 
found. The European breeds are never allowed to graze foi all the pastures 
are infested with ticks that transmit piroplasmosis, which is always fatal 
to imported cows, whereas their progeny, once acclimatised, soon become 
immune to the fever!. 

The buffaloes are mainly reared as draught and beef animals. The 
females which are milked do less work. There are no special breeds of dairy 
buffaloes. A milking cow fed on grass and grain will give milk for 8 to 
12 months, the quantity produced per day varying between 3 to 15 lb., 
with an average for the whole lactation period of about 4.5 lb a day. 
The small quantity is compensated for by its richness, as it contains 3 to 4 
tames as much fat as the milk of the European cow 
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The native cow of southern China is a common Eastern variety of the 
humped species (Bos tndfcus) The hump is slight and is only 6 to 8 in., 
high m the bulls and less m the cows The coat varies in colour from 
reddish yellow to biown-black; white coats are not found and spotted 
ones are rare The tongue, nostrils and teats are back. The bulls weigh 
from 800 to 1000 lb , the cows from 600 to 800 lb. The milk is richer than 
that of European breeds, but it is not as rich as buffalo milk. The amount 
of milk given is about as much or a little less, than that given by buffalo 
cows , they are veiy docile and very few are milked The humped spe¬ 
cies are meat and draught animals , the hind quarters are full and deep 
and there is another deep layei of flesh on the back and cruppers 

The following are analytical data obtained by the author relating 
to milk 



European 

Native buffalo 

J Native zebu 


cow. 

cow 

| cow 

Pal . 

3.80 

12 60 

8 00 

Protein.. 

3 23 

6 04 

— 

Sugar. * . . 

5 96 

3 70 

— 

Ash . . 

0 82 

0 86 

— 

Moisture. 

86 20 

76 80 

— 

Total dry matter 

13.90 

»3.90 

— 


A senes of tables includes: The complete analysis of the milk of the 
buffalo cow and of the cow of European origin ; the fat content during 
several phases of the entire lactation period for 14 individual buffaloes, 
and detailed somatic measurements of 12 buffalo cows The average 
fat content during the whole lactation period of each buffalo cow vaned 
from 9.65 to 15.60 %. 

559 - An Experiment in the Rearing of Calves on Whey and Meals.— Ministry of a- 
griculture and Fisheries, pp rz + 2 P* London, April, 1019 

The food value of whey is usually considered to be too low to allow 
its use as a basal food for calves and for this reason it is given to pigs. 
But, in parts of England where cheese-making is of great importance, 
whey has been used to a certain extent in feeding calves, either given to 
calves kept at pasture or as the fieetings that rise to the surface when 
whey is heated. As information regarding this was scanty, the question 
was examined experimentally on behalf of the Ministry of Agriculture and 
Fisheries in the spring of 19x8 by University College, Reading, under the 
direction of M, S. Pennington. 

The average composition of 1 litre of milk and 1 litre of whey was as 
follows: 




V 


(*»**«»} 






624 


CATTLE 
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Whole milk | 

Whey 

1 

gm 

gm 

Moisture « 

900 

955 

Fat . . . 

40 

4 

Protein * * 

35 

9 

Sugar . 

49 

52 

Ash . 

8 

7 


Thus, to bring the food value of to litres of whey up to that of io li¬ 
tres of milk, 360 gm of fat (fat or oil) and 260 gm of albuminoids must 
be added as well as phosphates There is practically only one food that 
is a good complement to whey, and that is linseed, 1 kg of which furnishes 
0.35 kg ot oil and o 25 kg. of albuminoids. Cod-hver meal, the by¬ 
product ob tain ed m the preparation oi cod-liver oil, is also suitable as it 
contains 44 1 % of oil and 36 5 % of albuminoids, but it cannot always be 
found on the market. 

In other experiments, the lack of fat in the whey compared with skim 
milk was compensated for, not by adding oil, but by adding a mixture 
of oil and starch or some other carbohydrate. Expressing the food value 
of milk and whey as starch equivalents, the deficit in food value of xo li¬ 
tres of whey compared with 10 litres of milk is practically x kg of starch. 

In any case, a little precipitated bone phosphate is added to neutralise 
the acidity of the whey. 

It was found that the foods caused no digestive troubles in the animals, 
and after investigating the question of digestibility, the following rations 
were adopted as complements to skim milk * 

(1) Linseed meal + linseed cake (3 2). 

(2) Linseed meal + bean meal -f- fish meal (3 •* 3 • x). 

(3) Linseed meal -f fish meal (2:1) » 

(4) Linseed meal +- coconut cake (1: 1) 

(5) Bean meal + linseed cake (3 * 4) 

(6) Linseed meal + fish meal. + crushed oats (3:1:3). ' 

With No. 1, the calves gave an average increase in weight of 3633 gm- 

per head per week from the 7th to 17th week, with No 2, the increase 
was 4218 gm. The four other rations were fed to calves from the 2nd to 
the 17th week, and gave respectively the following average increases in 
live weight, m gm. per head per week: 

(x) Eor the 15 weeks of the experiment, 2289, 3030, 3193, and 
2762 gm. 

(2) For the last 10 weeks of the experiment, 3207, 3361, 3633, and 
3329 gm. 

In each experiment, the complementary ration was given at the rate 
of x kg. per 10 litres of milk, while the calves were given hay ad lib and 
were finally pnt out to grass. 

The whey was heated to 37 0 C, and 30 gm of precipitated hone 
phosphate was added to every 10 litres of whey. 
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These complementary rations were found to be nearly equal in value, 
although that containing bean meal showed & slight superiority 

The results show that after 4 weeks calves can be given hay ad lib. and, 
when they can eat it, linseed cake or a mixture of coconut cake and gluten 
feed is added beginning with 60 gm pei head and going up to 240 gm. 

The system of feeding should be as follows . 

From birth to 2 weeks: colostium followed by the first milk produced 

From 2 to 4 weeks: After the second week, the whole milk is gradually 
replaced by whey and the above-mentioned mixtures m the right propor¬ 
tions. The quantity of substitutes is increased each day and the milk 
decreased until, at 4 weeks, the calf receives 4 5 litres of whey, 450 gm. of 
the complementaiy ration and no milk At first the nnxtuie should be 
mi xed with the milk, but as soon as the calves can eat it alone, it must by 
given separately, and the whey to which precipitated bone phosphate has 
been added must be given as a luke-warm drink. 

From 4 to 5 weeks: Continue the ration of 4.5 litres of whey and 
450 gm. of the complementary ration per head per day and give now hay 
ad lib 

From 6 to 7 weeks: The above-mentioned ration is increased by 
giving linseed cake or a mixture of linseed cake, qoconut cake and gluten 
feed at the rate of 60 gm per day given after the morning meal, the quan¬ 
tity being gradually increased to 240 gm per head per day. 

From 8 to 9 weeks: Increase the amount of whey given daily to 
6 &o litres and the supplementary ration to 680 gm per head per day. 

From 10 to 12 weeks: Give the whole ration 

From 13 to 14 weeks: Gradually reduce the supplementary ration 
from 680 gm. to 450 gm. per head per day, while giving the same amounts 
of the other food. 

Fi om 15 to 16 weeks :*Reduce the whey to 45 litres and the supple¬ 
mentary ration to 230 gm. per day, so that the calves are given 4.5 hires 
of whey, 230 gm. of the supplementary ration, 170 gm of cake (or cake 
mixture), and hay ad lib. 

After the vjlh week: If the calves can be put out to grass or if succu¬ 
lent fodder is available, no whey or supplementary ration need^be given at 
the end of the 17th week, but, ip. this case, the cake given must be increased 
to 230 gm. per head per day. 

If, while whey is being fed to the calves, it produces much wind, this 
can be avoided by adding a little precipitated carbonate of lime to 
the whey. 

560 - Swine-Feeding Investigations in Kansas (1918-1919) — Me Campbell, C w„ 
FEfeREsr, E. F. and Winchester. H. B , in the Kansas A^ncultmal Experiment Station, 
Circular 78, pp. 1-8. Topeka, October, 1919 

I. SedF-feeding VERSUS hanb feeding. — Experiments intended to 
demonstrate the value of free feeding compared with hand feeding in 
fattening 75 lb. pigs and to show at the same time the amount of tankage 
required to supplement a maize ration. 
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Method. — Twenty pigs of uniform age, weight, quality and condition, 
were divided into 2 groups of 10 each and placed m dry lots. The first 
group fed from a self feeder, provided with a compartment for shelled 
maize and another for tankage ; the second group was given, twice a day, 
as much as they could eat of a mixture ot 10 parts of shelled maize and 1 
part of tankage. Both groups were watered twice daly. The experiment 
lasted 100 days. The initial weight was taken as the average of the first 
three days and the final weight as the average of the last 3 days. The 
animals were bought at the market, and were sold there at the end of the 
experiment , all the expenses due to fattening and to the experiment 
were calculated. 

Tabi4$ I. — Self feeding versus hand feeding (^100 day experiment) 
Results — The results, given in Table I, show that the first group 
ate more maize and less tankage than the second ; the quantity of tankage 
needed to obtain the best results was reduced to 5 % of the maize. The 
more economical increase of weight is probably due to the fact that 


Tabi^F I. — Self-feeding versus hand feeding 


TyOtS .... 

1 I 

II 

1 

Ballons ... ... 1 

i 

Mai?e -f tankage 

Maize 4 - tankage 

i 

Feeding 

Self feeding 

Hand feeding 

| 

Pounds 

Pounds 

1 

Initial weight per pig ... 

Final weight » » . . . i 

Inciease in weight per pig ... . . . . 1 

Daily increase xu weight per pig . . . j 

740 

256 S 

1828 
% 828 

79 2 

204 3 

123 I 

1.251 

Daily ration per pig: 

Maize consumed . . . . . . . 

Supplement . ... 

5 954 

3 327 

4 77 ° 
0.477 

Food ronsmmd per too kg. gam in live weight : 

Maize . . * . . 

Supplement . . . . . 

325 7 1 

1765 

3 &i 29 

38 13 

Cost per too lb gam in live weight ... . . $ 

Initial cost per pig . .... » 

Cost of food per pig . . » 

Cost of labour . . . . » 

Interest on capital , per pig, at 8 % . . ... » 

Cost of vaccm&iton per pig . \ » 

Equipment, etc, . ... . . . . » 

Total cost per pig .» 

Sale price per cwt . . .. ...» 

Sale price per ptg . .. » 

Profit or loss per pig . » 

TO.O67 

15 OO 

18 4O39 

I 00 

0 3287 

0 5<3 

0 25 
35.4826 

16 60 
4263 

715 

12 669 

15 00 

15 8364 

2 OO 

O 3287 
O5O 

0.25 

$ 3.91 

1650 

33 71 

0.20 


Prices of foods : — Maize $1,5$ per bushel, tankage $ 00 per ton 

















with self feeding the animals took the food more often and made a better 
use of it 

II. — Semi-solid buttermilk versus tankage, linseed meal 

PEANUT CAKE AND ALFALFA HAY AS THE SO EE SUPPLEMENTARY SOURCE OF 

protein maize for fattening swine — The special aim of this expe¬ 
riment was to study the food value of commercial semi-solid butteimilk 
tn fattening swim on maize as a piotem supplement 

Method — Fifty pigs, bought at the market, and of uniform weight, 
quality and general condition, were divided into 5 lots of 10 each. All the 
lots were hand fed and the rations of each lot were calculated so that 
all the feeds cost the same 


Table IX — P114-feeding experiments with semi sol id butteimilk com pa red 
with tankage , linseed meal , peanut take and alfalfa hay a s soL s///>- 
pie me alary source of protein to maize in fattening pi^s* 


Lots. j I | 11 j in | iv 1 v 


Protein Supplement 


Initial weight per pig 
Final weight per pig 
Gam in weight per pig 
Daily gam per pig 

Daily ration pei pig .— 

Maize 

Supplement 

Food consumed pet 100 lb gain m weight — 
Maize ... ... 

Supplement 

Cost per 100 lb . of gam in live weight $ 
Initial cost per pig ... . . » 

Cost of food per pig . . . > 

Cost of labour . < . » 

Merest on investment, per pig, at 8 % » 

Cost of vaccination per pig . . » 

Equipment, etc . . » 

Total cost per pig ... ... » 

Sale price per cwt ... » 

Sale price per pig \ * . , » 

Profit or loss per pig .... » 


Tankage 

1 

l 

Semi- . 
solid ' 
buttci - 
mill: | 

Linseed 

meal 1 

Peanut 

cake 

Altai fa 

hav 

Pounds 1 

Pounds 

Pounds I 

Pounds ! 

Pounds 

79 2 ! 

79 a | 

79 5 1 

79 0 

Si j 

204 3 

IOO 6 j 

IQ5 0 1 

197 0 

198 3 

I2j T I 

no S 1 

ir > 5 

11 7 4 

1169 

I 251 

1 1081 

* 155 

1 

1 174 

1 169 

4 7 ?o 

1 77 ° 

i 

l 

4 77 ° 

4 77 ° 

1 770 

477 

5 <X >2 

795 

•7 95 

1 

1 497 

381.29 

43 <> 5 ° | 

412 08 j 

1 

40C 30 1 

0 

00 

0 

-*■ 

3813 

72 75 

6883 

^7-71 j 

127 21 

12.O59 

! 1 f 292 I 

U 7 n 

13489 

13 106 

15 00 

I 1500 1 

15 GO 

15 OO 1 

15 OO 

15 836 1 

15 8364 

15 8361 

1 I583G4 

15.3226 

2 00 

2 00 

2 OO 

I 2 00 t 

2 OO 

32S7 

38b 7 

3287 

3287 

3287 

50 

50 

50 

5 ° 

5 <> 

25 

25 

25 

25 1 

25 

33.91 

33.91 

33.91 

33.91 j 

33*40 

16 50 

16 So 

16 40 

16 30 

16 20 

> 33 ^ 7 * 

45 

31 98 

32 50 

32 12 

- 20 

— 2.46 

- 1-93 

— I 41 

t 

I 28 


Prices or foods . — Maize, $1 58 per bushel, tankage, $ 100 per ion, semi&ohd buttermilk, 
$ 80 per ton, linseed meal, $60 per ton , peanut cake, $60 per ton , alfalfa hay, $25 per ton. 


Results .—The results, given in Table II, show that the cost of an in¬ 
crease in live weight of 100 lb was lowest for the group fed on tankage and 



highest for the group fed on semi-solid butteimilk, as sole supplementary 
sources of protein for pigs of an average weight of 80 lb. 

Consequently, J^ot I gained most m weight and hot II gained 
least. There was not a great difference m the final degree of fattening at¬ 
tained by hots 1, II and IV, whilst hot III, fed on linseed meal, attained 
a less finished state of fattening, which may be due to the fact that the food 
was not very attractive to the animals With alfalfa, the pigs grew bet¬ 
ter, but the final fattening was less satisfactory, which considerably di¬ 
minished the unit price of the animals fattened m this way, though the 
unit price of the gain in weight with alfalfa was slightly higher than the 
pnee obtained with tankage. Further experiments will be carried out to 
see if, by combining the foods thus tested singly in different ways, it 
is possible to obtain more economical results m fattening 

III — Rearing pigs born in autumn — Experiments made with 
the object of collecting data regarding the rearing of pigs in autumn, espe¬ 
cially from an economic standpoint 

Method — Thirty young pigs were divided into 6 lots of 5 each. 
They were all born m autumn, and over half at the end of October. All 
the lots were fed on shelled maize, with the following supplementary 
albuminoids — lot I tankage; lot IV linseed meal; lot II tankage and 
middlings; lot V linseed meal and middlings; lot III tankage, middlings,, 
and semisolid buttermilk; lot VI linseed cake, middlings and semisolid 


Tabes III — Results of feeding piqs born %n autumn , 


Groups . .... 


1 

11 

in 

► IV 

v 

VI 

Initial weight per pig . 

.1 

53 5 

56 06 

55 34 

564 

50 3 

56 4 

Fmai weight per pig 


126 6 

152 26 

34 

121 71 

139 85 

174 66 

Daily gain in weight per pig , . . 


8x 

1 07 

1 43 

*73 

99 

1*31 

Food consumed per 100 lb of gain in 
weigt: 

Maize , . 

hue 

36467 

29787 

i 

243 06 (407.10 

269 76 

224 21 

Albuminoid supplements. . 

Tankage .... 


47 2 ° 

25 3 $ 

19 38 



_ 

Wheat middlings ... ... 

1 

- ! 

90 07 

94 77 

—.. 

82,40 

79 95 

Semisolid butteimalk . . ... 

. 

— 

— i 

53 

— 

— 

5919 

linseed meal . 


— 

— 1 

— 

0* 

Oi 

00 

52,03 

25-83 

Total food consumed per 100 lb. of live 
weight . . .... 

411.87 

- . 1 

413.30 

410.23 

473.08 

404,19 ! 

389.18 

Cost per 200 lb. of weight gained. . . 

$ 

’ 1 

12.63 

IX 61 

II 7 6 

13 3 3 

| 

! II 41 

II X 7 

Final cost per pig . . ..... 

» 

22 78 

27.4° 

33 is 

21 91 

i 35 17 

3 * 44 

Cost of food per pig . .... 

» 

9 25 I 

11 17 

15 20 

871 

; 10 22 

13 21 

Initial cost per pig. 

» 

9.59 

10 09 

9 96 

ro 15 

! 905 

10 i5 

Gain on initial cost plus cost of food , 

» 

3*94 

0.14; 

8.06 ! 

13-05 

! 5 90 

i 80 8 


Valuation of feeds: shelled maize $1.54 per bus , tankage $5 50 per 100 lb ; linseed 
meal $3.2^ per 100 lb ; semisolid buttermilk $4 per 100 lb ; wheat middlings $2.25 per 100 lb 
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butteimilk Self-feedeis were used, but she c omi solid buttemulk was given 
ad lib. twice a day. 

Rtsulh — The results, gi\en m Table III, show that the gieatcst iu- 
cieas. 111 weight was 111 evciy case obtained with tankage. The addition of 
middlings had a useful effect The addition ol buttermilk for h ts III and 
IV gave gieatd gams m weight and a greater margin ot pioht Further, 
the experiment showed that, for successful winter rearing, fairowing, should 
not take place biter than September so that the animals wdl be suffi¬ 
ciently giown when the first winter cold appears There should be a 
warm, dry shelter, with good straw litter free from dust, to avoid any 
risk ol the young pigs (fetching pneumonia During the coldest periods, 
the gam m live weight was veiy small 

The experiments will be contmued next wmtei, in view of a subse¬ 
quent study of the diffeient combinations oi feeds 

561 - The Physiological Relationship between Fecundity and the Natural Yellow 
Pigmentation of Certain Breeds of Fowls. — palmer, i,. s and icempster, ir. n , 
in The Journal of Biological Chemist* u , Vol XXXIX, No 5, pp 3x3-330, 2 plates. 

Baltimore, M D , September 1919 

It has long been observed that theie is a close relation exists be¬ 
tween the quantity of yelk w pigment visible on the shanks, ear lobes and 
beaks of certain breeds of fowls such as European (Eeghorn) or American 
origin (Plymouth Pocks Wyandottes, Rhode Island Red) and the number 
of eggs previously laid by them. It has been suggested that this cotrela- 
lion should be used in selecting good laying hens (1). 

According to Baerowts {Maine Agricultural Experiment Station Bul¬ 
letin 232, p 237,1914), the yellow colour of fowl's legs is due to deposits of 
yellow fat in the Malpighian layer of the epidermis . and Pabmkr [Journal 
of Biological Chemistry , Vol XXIII, p. 261, 1915) has shown the existence 
of a physiological relationship between the xanthophyll of plants and the li 
pochrome in egg yelk, blood serum, and m the body fat of the hen But the 
researches described in the present paper show that the fading of the yel¬ 
low pigmentation in the visible parts of the skin due to fecundity is not 
due to the removal of pigmented fat from these parts and its passage to 
the egg-yolk, but to the deviation of the secretion of xanthophyll, which 
takes place in the egg and not in the parts mentioned; the.se parts gradually 
lose their colour, partly by oxidation, and partly by the wearing away 
of small pieces of the skm. 

Full grown cockerels were fed on a ration free from carotmoids (white 
maize + skim milk); after a certain time, a food containing carotin- 
oids (substitution of red or yellow maize for the white maize, or by ad¬ 
ding grass) was added to the ration, and the effect of these foods on the 
disappearance or reappearance of pigmentation and on the activity of egg 
formation was studied. The egg yolk, blood plasma, and sub-epidermal 
fat were colorimetrically examined and the skin of the claws, coloured deep 


(x) See R June, 1915, No. 631, R Feb , 19x6, No, 207, R , April, 191$, No. 418, ( Etl .) 
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yellow, was studied histologically. The following conclusions were arriv¬ 
ed at:— 

The fading of the yellow pigmentation from the ear lobes, beak, 
shanks, etc , in Leghorn and American fowls during fecundity is due to the 
fact that fecundity deflects the normal path of xanthophyll excretion 
from these parts of the epidermis to the egg yolk. The xanthophyll depo¬ 
sited in these epidermal parts gradually disappears on account of the natu¬ 
ral physiological change in the stiucture of the skin The thicker the epi¬ 
dermis, the slower the disappearance of xanthophyll. 

The xanthophyll in the above-mentioned parts of the epidermis is 
ni8inly present ra a granular form, associated $ith little or no fat. It 
occurs especially m the Malpighian net-work, but it also exists in the sub¬ 
cutaneous blood-capillaries 

Xanthophyll cannot be restored to the fowl's skin as long as fecundity 
lasib, no matter what excess of pigment the fowl is made to ingest. The 
adipose tissue does not store xanthophyll denv ed from the food during 
the period of egg formation, even when rations rich in xanthophyll are given, 
because the pigment is entirely excreted in the egg yolk. 

The fading of the colour of the ear lobes, beak and shanks of fowls 
resulting from egg laying is an index of continuous fecundity only and not of 
heavy egg laying The yellow colour of those parts just after the end of the 
laying season indicates either intermittent fecundity or a more or less re¬ 
cent loss of fecundity, during a period sufficiently long for the xantho¬ 
phyll to be restored to the body. 

562 - The Effects of Castration on Cockerels.— I/attrie, d. f , m the Journal or Agricul¬ 
ture of South Australia, Vol XXII, No 1, pp 40,-43. Adelaide, August, iqi8. 

The question of the regeneration of the testicles after castration has 
aroused great interest of late, as the fact is related to problems of genetics, 
Bor this reason, the author again took up some experiments that he had 
earned out some 30 years ago 

It was then believed that, to destroy the testicle, it was sufficient 
to extirpate it by crushing it and removing as mo eh as possible of its 
contents, but later it was realised that the capsule might be loft intact 
and thus regenerate the secretive tissue and the seminal ducts of the tes¬ 
ticle The author found this occurred on several occasions. He has re¬ 
peated old experiments with young White leghorns, Rhode Island 
Reds, Barred Plymouth Rocks, from which one or both testicles were 
removed, either completely or only in the intracapsular portion. Only 
in the first case did the cocks assume the characters of normal capons, i. e., 
lengthening of the legs, longer and more abundant plumage, head of a neu¬ 
ter appearance. When one testicle is completely xemoved, the second 
regenerates itself and takes on a normal size and shape, that is sometimes 
normal or almost normal, sometimes different and smaller. When the 
two testicles are only crushed, they regenerate themselves ; the external 
sexual characters remain unchanged. This constitutes a marked difference 
between birds and mammals. 
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The author enters into considerations on the internal organs of secre¬ 
tion and the influence of hormones. 

The testicles, like the ovaries, are organs of internal secretion and ela¬ 
borate substances similar to enzymes, which have a profound effect on 
growth, general development, characters, etc , and, m certain cases, a 
reciprocal action takes place between them. The removal, loss, or modific¬ 
ation of one or the other of them has serious effects on the organism, or 
principally on another organ of internal secretion 

regards the testicles, total extirpation, including the removal of 
the capsule, deprives the bird of the organs that elaborate the hormones 
which influence the development of the secondary sexual characters m 
the male. In the case of ovariotomy, the phenomenon is more complex: 
in certain cases, the removal of the ovary (there is only one in the fowl) 
leads to the assumption of male characters and the formation of a testicle. 
The ovary owes its origin to the x>E GRAEi follicles and it is otvious that 
these regenerate themselves normally, at least in the fowl. It is supposed 
that this is due to the development of the aptitude for egg-la ymg in the 
fowl There is also reason for believing that selection plays a part as re¬ 
gards the aptitude for sperm formation of the male sexual ghv ds regenerated 
m poultry. Partial removal of the ovary may lead to degeneration. The 
destruction of the ovary suppresses the organ which produces the hormones 
that prevent the appearance of the secondaiy sexual characters of the male, 
and these appear for that reason. These facts confirm the supposition that 
“ feminality ” is a supernumerary character to " masculinity ”, and, if 
the former is removed, the second remains ; it is apparently a case of two 
Mendelian characters. 

Other internal secretory organs, such as the thyroid, thymus, pitui¬ 
tary and pineal glands, are influenced by castration. 

563 - Feeding Experiments with Pullets and Hens. — phujps, a. G, in Purdue Univer 
$ity 9 Agricultural Experiment Station , Bulletin No. 218, pp 20 + 40 figs ; Eafayette, Ind. 
August, 1918 and No 227, pp. 3-28 + 7 figs , 1919 

I. — The Value of Skim Milk and Meat Scraps for White Plymouth 
Rocks . •— The results are reported of feeding experiments with pullets and 
with hens. The experiments with pullets, conducted for 3 consecutive 
years beginning in December 1914 included an annual series of 3 pens, each 
receiving a mixed grain ration made up of maize and wheat, 10 lbs each, 
and oats 5 lbs with a dry mash consisting of 5 lbs each of bran and shorts. 
In addition to this allowance one pen received 50 lbs of skim milk and an¬ 
other pen 3.5 lbs of meat sciaps, these quantities furnishing approximately 
the same amount of protein. During the winter the maize was increased 
to 15 lbs, the wheat reduced to 5 lbs, and in the fall x lb of oil meal was 
added. Grit, oyster shell and ground bone were always available as was also 
water, except m the skim milk pen. When not on range the birds were 
fed with mangels. The skim milk was fed m an open pan and the meat 
scrap was mixed with the mash. There were 30 pullets in each flock. 

The consumption of feed of the meat scraps pen was 97.63 lbs of feed 
per fowl at a cost of $1.69; the no-meat-food pen was 83.24 lbs at a cost of 

[*«****] ,,, 
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$1 37 and of the skim-milk pen 201 82 lbs at a cost of $1 79. Of the feed 
consumed m the latter pen, 115 74 lbs was milk. 

All birds tended to consume a similar amount of grains and mash re¬ 
gardless of whethei they were good or poor layers It was the additiou 
of skim-milk or meat scraps to the ration that increased the efficiency of 
the giain. 

The cost of feeding a Plymouth Rock pullet on a good ration ave¬ 
raged about $1 75 for the year 19x6 but during 1917 this cost increased 
to nearly $2.50. 

It cost an average of $0 155 to produce a dozen eggs in the skim-nulk 
pen, $0 152 in the meat scraps 'pen and $0 275 m the check pen. It cost 
less to feed a pullet when no skim-nulk or meat scraps was fed, but it cost 
more to produce a dozen eggs 

The amount of dry matter required to produce 1 lb. of eggs m the skim- 
milk pen was 4,9 lbs; m the meat scraps pen was 5.14 lbs and m the no- 
meat-food pen was 9 57 lbs. 

The egg production averaged 140 2 eggs per pullet for the skim-milk, 
pen, 135*9 e gg s P er pullet for the meat scraps pen, and 61.2 eggs per pullet 
for the check pen 

All birds tended to lay the most eggs in or about the month of April 
whether well or poorly fed , and whether good or poor layers. 

The profit over feed in the skim -milk pen was $x 59 , in the meat 
scraps pen, $1.62 , and m the no-meat-food pen, $0 05. 

The feeding value of skim-milk for Plymouth Rock pullets was $1.60 
per 100 lbs and of meat scraps was $20 03 per xoo lbs. 

The meat scraps pen produced better fertility but not as good hatching 
power as the skim-milk pen. Birds receiving neither skim-milk nor meat 
scraps produced eggs of the best fertility (1), 

A Plymouth Rock pullet produced about 27 lbs of fowl's dung in a 
year at night. 

The method of feeding had no influence on the health or mortality 
of the flock. At the close of the first and second years of the experi¬ 
ments above described the check pens were also retained and continued on 
their ration another year. This was done to determine whether or not 
the poor egg production in the check pens has been due to the lack of animal 
protein or to poor laying powers in the partieulai birds* The results 
secured in this test the following con elusions * 

Under normal conditions, hens consume about as much food as pullets. 
Hens that have been starved for animal protein as pullets, increase their con¬ 
sumption of everything as hens, when fed with milk in abundance. It 
costs but slightly less to feed a hen than a pullet. 

When fowls are supplied with sufficient animal protein all their lives 
they normally,, lay less eggs as hens than as pullets. Fowls that do not 
receive sufficient animal protein as pullets, lay poorly, but when given 
skim-milk as hens they lay as many if not more, eggs than pullets 

(1) See also JR. Febr. 1920, No. 238. (Ed.) 

1 l&**} 



POT TIvTR Y 


633 


normally pmduce A fowl's egg capacity cannot be judged by the number 
of eggs she lays unless she receives a normal ration. The no meat food 
pullets molt early and are m full new feathei by October When skim- 
milk is added to their lation in November, they respond quickly by 
laying more winter eggs as hens than any fowls did as pullets 

Early molting indicates poor laying, bnt it may not indicate poor 
laying ability. Hens not fed with milk as pullets produce more income 
and profit than those fed as hens, compared whh milk-fed pullets. Hens 
seemed to produce better fertility than pullets, but showed little impiove- 
ment as regards hatching capacity 

IX — Feeding Experiments with Leghorns — Feeding expeiiments 
with White Leghorn pullets during the years 1914-15 to 1917-18, and 
studies of the influence of confinement on egg production made in 1913-14 
with hens and in 1914-15 with pullets are reported. The grain ^nd mash 
rations and general treatment were the same as 111 the contemporaneous 
Plymouth Rock experiments above reported Three pens of 30 biids each 
were used in each of the six experiments. 

The first two experiments were duplicates. One pen received 5.3 lbs 
of cottonseed meal mixed with the mash, Smother had 50 lbs of butter¬ 
milk to drink for each 35 lbs of standard grain and mash, while the third 
received 50 lbs of buttermilk and a double allowance of grain, making 
the ratio of grain to mash 5 * X. 

The other two feeding experiments also duplicated e^ch other. One 
pen was fed with only the standard grain and mash, while the second and 
third received in addition 3 5 lbs of meat scraps and 3 lbs of tankage, res¬ 
pectively It was estimated that equal amounts of animal protein would 
be furnished to the latter pens The mam results of the feeding experi¬ 
ments are summarized in the following table 


Annual Egg and Feed Record s per Bird of Leghorn Pullets 
during Feeding Experiments 


Averages of first and second experiments 


Addition 

to 

Standard Ration 


& 

9 

% 


1 


a i 

*0 s 
Si 


<s 


& 


3 ' 

a 


Aveiage oi third and fourth 


Addition 

to 

Standatd Ration 


* liquid buttermilk computed at 10 per cent, of its weight 


a i 

T3 S 


is 

& 


Cottonseed meal . * 

55 7 

50 2 

905 

1 

Meat scrap . 

179 1 

Buttermilk 

168.9 

63.1 

777 * 

'Tankage 

183.5 

Buttermilk and gram 

* 37-9 

, 64-2 

7.25 * 

None . . 

595 1 

1 


o 


70*5 
7 i 3 
63 o 


r 


3*77 
3 60 
9.32 
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Cottonseed meal is considered practically worthless as a^protein con¬ 
centrate for egg production The egg records of the birds receiving it were 
especially low during the winter. 

In the experiments on the influence of confinement it was found that 
birds kept housed continuously averaged 112 3 eggs per year, those with 
access to a small yard (10 by 80 ft) 124 4 eggs, and those with access to 
free range (130 by 160 ft) 128.75 eggs, 

564 - Feeding Laying Hens without Wheat or Middlings, in New Zealand, — Brown- 

F. C , in The Journal of Aanculhtte, Neto Zealand Department ot Agriculture, Industrie^ 
and Commerce , Yol XVI, No 6 pp 331-333 'Wellington, June, 1918 

A senes of feeding trials of laying hens was undertaken at the Poultry 
Station at Milton (New Zealand) from 1915 to 19x8 The fowls belonged 
to both light (White and Brown Leghorns) and heavy (Black Orpington 
and White Plymouth Rock) breeds. The question was whether heavy 
egg layirg could be obtained without feeding either wheat or middlings. 
The results 0 greed well and were affirmative. In a year a group of White 
Leghorns and another of Brown Leghorns which were given wheat and 
rmddlir gs, laid, respectively, S39 and 243 eggs per bird. Two similar group, 
which were not given these foods, laid 238 and 241 eggs per bird, respec¬ 
tively. The following year, the averages for the four groups, always kept 
on the same rations, were 159, 179, 175, and 201. 

In experiments with the heavy breeds, the groups that received no 
wheat or middlings actually laid more eggs than the groups that did have 
those foods, as will be seen from the following Table : 


Feeding tests with heavy breeds (.May 1, nqiy-April 30, 1918) 


Breed 


Average 
No of eggs 
per head 
per year 


Food consumed 

is 


Black Orpington . 
White Rock . . 


Black Orpington 
White Rock . . . 



Middlings . 


4 m • 


( 

3 ®o 

200 

Bran . . . . 


. . . 

* ) *§ 

\ 

92 


Maize flour 

. , 

. . » 

i M 

J 

120 

198 

Meat and bone 

meal 

. « 

) 

( 

33 


Meat and bone 

meal 

(given separately) 

* 


45 


Wheat 

• • 


* 


464 


Alfalfa meal 


• » 

\ 

( 

25° 


Bran . , 

. 

* . * . 

• 1 


90 

210 

Maize meal 

. , 

... , 

( J 

/ 

\ 

100 


Crushed oats 

, 


• 


120 

216 

! Meat meal 


» ... 

) 

{ 

34 


Meat meal (given separately) 



50 


Whole oats . . 

* * 

■ • 

• 


440 


Alfalfa meal, bran and oats are thus excellent substitutes for wheat 
and middlings for heavy and table breeds. 

f5«-564] 
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The food wo s given in the following way. In the morning, the mash 
was made with hot water, as much being given as could be consumed 
without waste, and, in addition, meat meal placed m a separate trough 
At noon, the green food, especially chopped alfalfa, was distributed , m 
winter, it was icplaa d by turiups or mangels given whole. At night, the 
gram was strewn on the straw litter Giavd, coaise sand, broken oyster 
shells and clean water were always available for the hens. 

565 - Bee-keeping in Morocco. — TcAManr, m V ipuuttew , Yeai 03, No 9, pp 217-219 bit-kteping 
Pans, September, 1919 

On account of its climate and rich flora, Moiocco is well suited to bee¬ 
keeping The Doukkala region, situated m the district behind Mogador, 

Souss and the Middle Atlas, produce a great deal of honey, but as the na¬ 
tives consume large amounts, the production docs not cover the demand. 

" Mobile ” bee-keeping cither does not exist m Morocco, 01 is repre¬ 
sented by a few isolated expenments, but fixed bee-keepmg, practised by 
the natives in a primitive way, has attained a high degree of development. 

The average yield per hive is very high, 1. e , 50 to 70 kg. per annum. 

The extinction of the native honey is often not cleanly, the bees and 
nest being ciushcd together and put into recipients of doubtful cleanliness, 
so that the honey sometimes has an unpleasant taste. But honey extracted 
under cleanly conditions with a centrifuge is exquisite and of flavour va¬ 
rying with the district where it is gatheied, on account of the diversity 
of the flora. The honey gathered from Euphoibiaceae by the bees should 
be noted, as it burns the thioat, and though of fine appearance, nothing 
suggests its taste. 

The Moroccan honey flora includes the following plants, the best being 
printed m italics: —orange, mandarin, lemon, cedrate, quince, pear, peach, 
apple, cherry, apreot, almond , pomegranate, locust-tree, eucalyptus, ilex, 
cork-oak, Judas tree , “ argatder ”, Myoponm , beans, pea, chick-pea, all 
cereals, flax, wild or cultivated kguminosoe, “ minette ”, sainfoin, clo¬ 
ver, lttceme, mustaid, Spanish broom , wild Resedaceae, corn poppy, poppy, 
mallow, honeysuckle, fennel, cactus, aloes, olive, palm, many lyabiatae, 
rosemary, lavender , sage, thyme , hyssop , balm, mint, marjoram, etc. 

566 - Bee-keeping as a'Souree of Profit to the French Tropical Colonies. — ua 

economic Colonial* t BulUhn mensmh dn Jatdin Colonial , New Scries, Year IV*, 1919- 
1930* No. 37, pp 86-87 Paris, Novembcr-Becember, 1919. 

Up to the present, little interest has been shown in bee-keeping in the 
tropical colonies of France, though it would not take much to increase 
largely the production of honey and especially of wax, which finds a ready, 
sale at prices which would allow its transport from distant regions. It 
would be of a certain value in various aieos of central Africa, especially 
in the interior of Equatorial Africa, the Middle Congo and Oubanghi. 

According to the export statistics of the French colonies for 19x7 
(L’Agronomze Colontale, No. 22, Jan .-Feb. 19x9), the total exports of wax 
for that year amounted to 787 207 kg., of which Madagascar supplied 
503633 kg., French Guinea 213800 kg., and Senegal 63093 kg. 

[««««»}. 
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Wild bees are found everywhere, and abundantly in tropical regions 
and, though their products are the subject of trade in certain districts, 
there is no true apiculture, as the natives simply collect the honey and wax 
m the brush, often by destroying the colonies of bees. 

The following information, furnished by the French Charge d'Affaires 
at Haiti, shows the profit that could be derived from rational bee-keeping, 
which has given excellent results lr Haiti where, owing to the high piices 
reached by honey during the war, bee-keeping has considerably developed 
of late. 

An apiary does not cost much and gives comparatively laige returns. 
The cost of maintenance is estimated at 8 fr. per hive per year. Exact 
information on this question hss been collected, as an enterprise of this na¬ 
ture might be well suited to certain types of mutilated soldier. France 
imports fairly large amounts of honey fiom Haiti and St. Domingo, and 
apparently it would be worth while to establish the industry m the French 
colonies. Bee-keeping, m fact, gives better results in the tropics, as the bees 
can woik all the year round. 

During March, 1919, Haiti exported 38 308 kg, of honey (16014 kg. 
to the United States and 22 294 kg. to France), as well as 1333 kg. of wax, 
worth 5720 fr , all of which went to the United States. The capital re¬ 
quired in Haiti to establish an apiary of 100 hives is estimated at 5200 fr. 
The Haitian bee-keepers usually prefer “ Italian " bees, as they are more 
active and resistant. A hive pioduces from 50 to 65 litres of honey and 
0.9 kg. of wax per annum and will, it is estimated, yield a piofit that re¬ 
presents about 40 % of the capital invested. 


567 — Italian Honey.— Bolleih no di Noiizie Commernah, Mtmstero dell' InduBno., del Com « 
mercio del Ltivora, Year XI,V, No, 18-19, p. 593. Rome, October, 1919. 

Much Italian honey was exported before the war; during the war, it 
has been more widely used and has found a variety of new applications. 
It partly replaced sugar as human food and as an industrial material and, 
consequently, the export not only stopped, but honey was imported from 
the United States. Wholesale pricses which, until 1914, averaged about 
80 to 90 fr. per quintal, rose to 950 fr. in 19x8, and some sales were even ma de 
at X200 fr., a prioe that was not reached on any foreign market. At the 
end of the 1918-1919 season, the average price was 600 fr. a quintal, but a 
drop is expected for the 1919-1920 season, as American honey is being 
offered at 350 fr. per quintal, free of customs, on Italian railway wagon. 
Spain is also offering white honey extracted by the centrifugal process. This 
price should he compared with that of white crystallized sugar, which is 
455 fr. per quintal; usually, the price of honey is a third less than that of 
sugar. 

Italian honey, extracted by the centrifugal process, is the best in the 
world. Its indisputable superiority is mainly due to the flora, according 
to which there is some variation in the quality of the honey. Honey from 
localities planted with citrus plants has a pleasant taste, and is fragrant 
and slightly acid ; that from acacias and limes is exquisite and white j 
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that from Labiatae is aromatic and clear yellow; that fiom woods is not 
very tasty; that from heather and buck-wheat is browiush-red, sweet, 
but not of very good quality; thal from tiee nectar is daik brown and 
ordinary ; that from the arbutus, which is gathered in Sardinia, is bitter , 
that from sulla lacks fiagrance, but is much liked for its sweet taste and be¬ 
cause it is liquid and limpid in summer, solid and white as snowui winter. 

The nectar or pollen bearing plants, or both, of the Italian floia are very 
numerous and chiefly belong to the following families Aurantiaceae, 

Rosaceae, lyeguminosae, Eabiatac, Boragmaceae, Cucurbitactae, Amenta - 
ceae, Polygonaceae, and Compositae, 

FARM ENGINEERING 

AGRICULTURAL 
MACHINERY 
AND 

IMPLEMENTS 


569 - Bamletfs Potato Digger* — The Implement and Machiney Review, Vol 45, 
No. 540, PP 1793 - 1797 , fig London, April 1, 1920. 

The Bainlett's Potato Digger is fitted with a special hitch, and can 
be drawn by horses-attached by means of whippletrees •— or by a trac¬ 
tor, and it is claimed that the elimination of a pole or shaft means great 
economy in space at the headlands. Clean digging is produced by the 
special arrangement and construction of the tines, which, as nearly as 
possible, reproduce the action of the hand-fork. In this way the potatoes 
are ‘‘combed out” and not dragged with great lumps of earth. Nor 
are they scattered about, but laid with evenness and regularity. The tines 
ate at the rear of the mechanism, and are long and curved. The tine- 
bearings are not near where the tines enter the earth but carried well away 
from the dirt and dust. Should the tines strike hard rock, stone, or, ary other 
severe obstacle, they are so arranged as to have an elasticity of mo 
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568 - Foundation of an Experimental Institute of Agricultural Mechanics in Italy. 

— Gazzetia officiate del Re^no d'Italia, No 79, pp 9966 Rome, April, 3 iqzo 

The decree-law No. 325 of March 7, 1920, authorised the Italian Go¬ 
vernment to establish, in co-operation with public and private institutions, 
an experimental institute of agricultural mechanics, m order to help na¬ 
tional agriculture and industry. The institute will be declared as of pu¬ 
blic utility and will be supervised by the Ministry of Agriculture. 

The object of the institute will be to help, by means of researches, 
control, and advice, in securing improvements in agricultural machinery 
and plant, and to help m diffusing their use under the conditions most 
suitable for the different regions of Italy. 

The institute will be most active at places and in periods where agri¬ 
cultural work is m progress, and will be centred at the Higher School of 
Agriculture > Milan. * 

The State will contribute 100 000 lire towards the foundation of the 
institute and will pay 50 oco lire a year towards its upkeep. The contribu¬ 
tions of public and private institutions towards the cost of founding and 
maintaining the institute will be fixed by special agreements, and a series 
of Rules for the working of the institute will be diawn up at a later deja. 
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ment which lifts them clear of such bodies This flexibility is due to 
the fact that the tines have not got a ligid centre, so that a certain amount 
of play is allowed The digger is chain-driven, and the speed of the tines 
can be changed by the introduction of different size sprocket-wheels. In 
this way the speed of digging can be regulated to suit the speed of the hor¬ 
ses or the nature of the soil, or both 



j Bamblett’s Potato Digger. 

The ben 1-gear is mounted in a one-piece bracket. The chain is of 
the enclosed joint-pin type. A renewable unbreakable steel point is 
fitted to the share. By the use of a long lever the share can be adjusted 
while the digger is travelling, and the same lever also raises or iowers 
tlie share and line of draft when turning at the headlands A constant 
level of work can be maintained by the manipulation of the rear wheel, 
which acts in much the same manner as a friction wheel at the rear of the 
sole plate of a plough. 

57° ~ Motor Hay Waggon. — Dessaisaix, R , in the Journal d’ Agriculture pratique, Year 
EXXXIV, New Senes,, Vol. 53, 1920, Vol 1 , Nos 12-13, PP 220-221 Pans, March 
18-35, 1920. 

The use of motor lorries for the transport of forage presents certain 
difficulties on account of the large volume that has to be loaded on the lorry 
so as to get a sufficient load to justify the purebasr of the vehicle, which 
entails a considerable sum. 

[56S-5T©] 
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To do this, the " Societe Scemia ” makes u c t of the C G O. Schnei¬ 
der body, which has been developed jointly by the " Cie. generale dts 
omnibus de Pans ” and the “ Btablissements Schneider et Cie ”of Crcusot 
The 5-ton chassis has a 34 HP, 4-cyhndtr engine (bore, o 105 mm , 
stroke, 0.150 mm. ; 1000 revs per minute) 

The wheels, m cast steel, like those ol the Pans bus, can take 900 
X 140 solid tyres on the front wheels and double 950 y 160 tyres on the 
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back wheels The speeds aie 6800, 12 800, and 22 600 metres per hour 
and the reverse lrnis at 5000 meties per hour* 

The chassis itself is 7 m long, 2 25 ni wide, and weighs 3000 kg. The 
special body shown in the Figure is mounted on the chassis There cue 
low side-racks and the floor is 6 m. long and 2.25 m. wide; in front, a curved 
rack protects the roof over the driver, and at the back another rack limits 
the load to about 4 tons of hay or straw. 

p 

571 - Safety Butteris for Paring Horses* Hoofs. — asme, h , in the Journal d' Agricul¬ 
ture pratique, Year EXXXIV, 1920, Vol I, No 9, pp 172-173, 1 fig Paris, Feb, 
26, 1920 

This is a very useful little device and should replace the btuteris 
that has been used since time immemorial by farriers for paring horses' 
hoofs. 

The very primitive tool now used has serious disadvantages and must 
be used most carefully or it is liable to wound either the horse or the man 
holding the horse’s foot; it is difficult to sharpen, as the raised edges make 
it impossible to sharpen the inner part with the ordinary grindstone. 
Struck by these defects, M. Etienne, a farrier of Isle-sur-Sorgue (Vauclusel 
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has invented a buttens which has the following advantages over the old 
type : The blade can be removed and can therefore be sharpened quite 
easily on any grindstone ; the front part of the tool is rounded so that there 
is no danger of wounding either the man holding the foot, or the horse 
being shod. The blade acts like a plane with the difference that the be¬ 
velled side is on top. The blade is held m a bronze frame and is fixed in 
place by a screw nut tightened up by a wing bolt , as the screw stips in a 
groove, the blade can be adjusted to project more or less, and, in spite of 
wear, the cutting edge can always be kept in the right place. 



Btibistne Safety Buttens 

% 

572 - Review Of Patents. — Sources . Canada U S. A , France, British India, New 
Zealand, United Kingdom, Switzerland, see R , January, 1930, No. no 

Tillage Machines and Implements. — Canada: 195742 Culti¬ 
vator ; 195820 Tractor cultivator ; 196241 Wheel hoe ; 196281 Sprir.g-tine 
harrow; 196355 Hoe ; 196590 Harrow; 196804 Harrow and pulveriser. 

France : 487045 Anchoring device for ploughing sets ; 499030 Cen¬ 
trifugal clod-breaker ; 499514 Motor plough. 

United Kingdom : 134627 Disc harrow ; 135098 Machinefor ploughing, 
harrowing and seeding. 

United States: 1327828 Cultivator"; 1328896Tillage machine; 1329598 
Cultivator with 2 rows of discs. 

Irrigation, etc. — Canada : 196202 Ditching machine. 

Manures and Manure Distributors. — Canada : 196587 Manure 
spreader ; 196790 Manure loader. 

France : — 499293 Product for use as fertiliser or cattle food and me¬ 
thod of preparation (cooking a mixture of blood and the stomach contents 
of cattle, then pressing and drying the product freed from superfluous 
liquid); 500150 Fertiliser containing diy, powdered ammonium nitrate, 
bone meal and other fertilising material. f 

New Zealand: 41177 Phosphorus-nitrogen fertiliser. 

Umted Kingdom : 134665 Process for manufacturing potassium chloride. 

United States : *325957-1325958-1326163-1327654 ^Manure spreaders; 
i 327353- i 329597 Fertiliser distributors. 

[ 6 * 1 - 8 * 8 ] 
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Driees and Seeding Machines — Canada : 195972 Seeder; 196040- 
196041 Maize seeders. 

United States : 1326613 Machine for cutting and planting potatoes ; 
1326711-1327971 Potato planters. 

Various Cueturae Operations. — Canada : 196077 Straw Spreader , 
196241 Wheel hoe; 196355 Hoe; 196816 Weeding machines. 

United , States : 1325406; Cotton header ; 1325566. Cotton thinner. 

Controe op Diseases and Pests of Peants. — British India. 
5030 Machine for gathering insects injurious to plants. 

France : 484796 Chemical preparation for treating fungoid diseases 
of plants. 

United, States: Cotton header that can he used for capturing the 
boll-weevil, 1325475 Machine for gathering locusts. 

Reapers, Mowers and Harvesting Machines. — Canada • 
195847 Scythe ; 196224 Shocking machine ; 196459 Harvester ; 196799 
Mower transmission device : 196860 Dawn mower. 

France : 499297 Docking device for binder connecting rods. 

United States : 1326256 Mower ; 1329220 Maize harvester ; 1329632 
Hand machine for gathering beans, etc. 

Machines for Rifting Root Crops. — United Kingdom : 134965- 
135086 Potato lifters. 

United States : 1326422 Beet lifter. 

Threshing and Winnowing Machines — Canada : 195781 Haricot 
sorter ; 196111 Flax ginner 

United States :— 1325219-1327193 Grain sorters ; 1327297 Flax 

ginner ; 1329752 Machine for removing the sheaths from maize cobs. 

Machines and ImpeEments for the Storage and Preparation of 
Grain, Fodjper, etc — Canada : 195795 Method for preserving po¬ 
tatoes ; 195835 Machine for carrying sheaves and shocks ; 196398 Grain 
dryer ; 196539 Tobacco leaf sorter. 

Switzerland • 88561 Proof stick for hay. 

United States: 1324799 Machine for cocking hay; 1324962- 
1325306 Hay press ; 1327346 Hay cutter. 

Steering and Fraction of Agricultural Machinery. — Canada : 
196799 Transmission device for mower. 

United States : 1326335 Wind engine ; 1328808 Steering mechanism 
for tractors. 

Feeding and Housing of Divestoce. — Canada : 196288 Stall 
for livestock. 

France : 499293 Product for use as food for stock or as a fertiliser 
and method of preparation. 

United Kingdom : 135107 Drinking trough. 

United States ;— 1325474 Bath for pigs ; 1327088 Hog oiler , 1327346 
Hay cutter ; 1329516 Drinking trough ; 1329939 Hygienic trough for pigs, 
not liable to freeze. 

Poultry Keeping. — United Kingdom : 135436 Method of packing 
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Fishing — France: 500201 Improved fishing balance. 

Bee Keeping — Canada: 196016 Hive. 

France : 500187 Multiple vertical honey extracter. 

Switzerland: 84563 Hive. 

Industries Depending on Peant Products. — British India : 5044 
Apparatus for drying vegetable products. 

Dairying. — Canada: 195871-196269 Separators. 

New Zealand: 41164-42429 Milking machines. 

TJmted States: 1325179-1329451 Milking machines; 1326376 Se¬ 
parators. 

Various — Canada: 196813 Machine for cutting hedges. 

573 - Silo Construction. — Shedd. Cl IC. and Foster, W. A, in Agricultural Experiment 

Station , Iowa State College of Agriculture and the Mechanic Arts , Bulletin No. 189, pp 94-. 

148, 13 figs. Ames, Iowa, Apnl igrg. 

The construction of silos has been for many years one of the principal 
lines of investigation followed by the Agricultural Engineering Section of 
the Iowa Agricultural Experiment Station. Results have been published 
in the following bulletins: No. ioo, July, 1908, revised and republished 
July, 1909 ; No. 117, June 19x0, by J. B. Davidson and M. I v . King and 
No 141, June, 1913, by J. B. Davidson This new bulletin No 189 is a 
revision of Bulletin No. 141 incorporating data of additional value ob¬ 
tained since 1913. No special type of silo is recommended. With re- 
feience to the water tank placed on top of a masonry silo, it has been feund 
that treatment of the inner surface of the tank with a coating of asphalt 
followed by cement plastering apparently prevents leakage. 

RURAE ECONOMICS 

574 - Results of Agricultural Book-keeping by Double Entry by the Pestalozzi Insti¬ 
tution near Birr, Argovie, Switzerland, for the Year 1918-1919.— Zauog, p , in the 

Annuoire agricole de la Suisse^ Year so, Part 3, pp, 295-315* I/ucenie, 1919. 

Genrrat,. — The Pestalozzi-du Neuhof Institution keeps the books 
of its farm on the double-entry system, which is controlled by the 
“ Bureau do Comptabibte Agricole du Secretariat dcs Paysans Suisses.” 
Prom the results obtained in 1918-19, compared with those of previous 
years, which are dealt with in the present report, an opinion can be formed 
as to the utility of agricultural book-keeping by double entry and the inex¬ 
haustible mine of information and suggestions which it provides The 
accounts are kept by the Agricultural Accounting Bureau of the Secreta¬ 
riat, using as a basis, weekly and monthly reports sent by the Director of 
Neuhof to the Secretariat which, for its part, keeps ajjd closes the accounts. 

^ REstri/rs —- A) Fundamental Accounts : (1) Capital — The farm 

capital of Neuhof has changed little since 1916, when stock was taken at 

\ 

(i) G/, Results oi farm accounts kept by double entry, m Annua ire asrieoU de la Suisse, 
Pt 1, 1918, pp, 41-118 Berne, 191S. 

[**&-&**] 
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Tabee I — Composition of the capital of Ncuhof farm 



On May 

14, 1916 

On April 

30, 1917 

Capital 

Total value 

fr 

Per hectare 

fr 

lotal value 

tr. 

Per hectare 

: 

fr. 

Capital in land . . . . 

62 770 00 

1706 47 

62 770 OO 

17064 7 

Improvements ... 

— 

— 

— 


Buildings. . ... ... 

49 400 00 

x 343 OO 

51 IOO OO 

X 89 21 

Fruit trees . . 

5 000 00 

135 93 

5 000 00 

* 359 33 

Forests.. ... 

3 500 00 

95 15 

3 614 OO 

98 25 

Advances to crops 

10737 98 

291 90 

1672934 

454 82 

Total estate capital . 

131 4 O 7.08 

3 57 3.45 

130 313.34 

3 784.68 

livestock . . . 

33 747 25 

917 45 

31 806.00 

864 68 

Deadstock 

13162.05 

357 82 

X4 540 00 

395.28 

Floating capital . . 

5 558.75 

* 5 * *3 

10351.24 

28l 41 

Total farm capital . 

53 408.05 

1 436.40 

56 607.34 

1 541.37 

Total active capital . . , 

183 876.03 

4 008.85 

105 010.58 

5 336,05 

Mortgage debts . . . . 

— 

— 

— 

—. 

Current depts . 

— 

— 

952.20 

25 90 

Total passive capital . . . 

— 

•— 

952 20 

25 90 

Net Farm capital . . 

183 876.03 

4 008.85 

104 058.38 

5 300.1 S 




Table IT 






Neuhof 

Average of 50 faims 

Capital 


— 

— 

- - _ 

—- 



Fr. per hectare 

_ 1 

% 

Tr per hectare 

% 

lyand... ... 


7 706 47 j 

34 *4 

* 5*5 *5 

38 96 

Improvements. 

: 

__ 1 

— 

*5 17 

o*39 

Buildings. 


I 343 OO 

26 87 

1 082 70 

2784 

Fruit trees 


135 93 

2 73 

13884 

3 57 

Vines * . 


— 

— 

x6 72 

0 43 

Forests. 


95 t5 

x 90 

208 45 

5 36 

Advances to crops . . . 


291 90 

5 84 

2 72 

°*°7 

Estate capital 


3 579.45 

T1.4T 

% 979.1 $ 

76.60 

livestock . . *. 

. 

9*7 45 

183.5 

53396 

*3 73 

Dead stock ..... 

. 

357 82 

71 6 

X80 06 

I 4<>3 

Floating capital . . 


*5* *3 

30*2 

*95 23 

5 02 

Fram Capital . 

. 

1 436*40 

08.33 

909.05 

03.38 

Total active capital . . 


4 098.85 

100.00 

3 889.00 

100.00 
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the beginning of the year for tbe first time Certain difficulties were met 
with at the time, since certain groups of capital had to be estimated 
in the absence of data that could serve as a basis, as, for example, 
the heading, advances to crops. These difficulties, however, disappeared 
in the following years and each element of capital found its own 
place in the balance sheet. Table I shows the composition of the ca¬ 
pital of the Keuhof farm, and will help to explain the data relating to the 
year 1918-19, compared with previous years. In Table IX, the capital 
invested in the Keuhof farm is compared with the average of other farms 
of the same area which are included in the researches of the “ Secretariat 
des Paysans Suisses ” on agricultural profit. Keuhof has an area of 36.78 
hectares and thus belongs to the category of large farms (over 30 hectares). 

The average active capital, on the average, of the 50 farms that cons¬ 
tituted this group in the researches of the Secretariat was 3 889 fr. per 
hectare, or about 1 000 fr. less than in the case of Keuhof. The Keuhof 
estate cost more than the average set down as the inventory value of farms 
of the same area which send their accounts to the Secretariat. However, 
the percentage ratio of the different groups to the total active capital is 
more favourable in the case of Keuhof than in the case of the group with 
wich it is compared in Table II, owing to the fact that less active capital 
is engaged in the estate than in the working capital. The profit yielded 
by the farm seems as if there is no reason that it should be unfavourably 
influenced by the extent of the capital invested per hectare. 

It has already been stated that little change has taken place in the 
Keuhof estate capital since 1916, and, in addition, there have been no im¬ 
portant changes in the capital invested in building 

The advances to crops, however, which amounted to 10 738 fr, m the 
spring of 19x6, increased to 28 146 fr. in the spring of 1919. This heavy 
increase is primarily due to the extension of arable land. The constant 
intensification of exploitation also plays a part and the incieased costs 
of fertilisers, seeds, and labour are contributory factois 

The farm capital reflects the high prices of livestock, and from 33 747.25 
fr. (including the horses, pigs, and poultry) on May r, 19x6, increased to 
38 404 ir. in the spring of 1919, in spite of the reduction in the number 
of livestock that had to be brought about in 1916. As regards this, the 
producing cows were not valued at current market prices, but on the basis 
of an average value, corresponding to that conferred upon them by their 
ultimate destination. , 

(2) Movement of cash. — The total receipts and expenses were as 
follows • 


Years 

Total receipts 

Total expenses 


Fr 

Fr 

1916—1917 ... . . 

39 749 50 

39 093 50 

1917-1918 . . * . 

45 699 40 

3316048 

1918-1919... 

59 383 *5 

37 472 04 


C**<J 
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The di^tiibution of the receipts was as follows 



Receipts from 

1916-1917 

Ir 

1917-1918 

I'r 

1918-1919 

1*1 

livestock 

Ci ops 
Various 

• . 

25 686 80 
1307620 
98650 

26 991 IO 
1689950 , 

I 808 80 

1 37 822 65 

, 2071855 

I 042 05 


The receipts of Neuhof in 1919 were considerably increased by the 
crops The receipts from potatoes alone were 15 240.50 fr. in 1918-1919, 
against 7 271 80 fr. m 1916-1917. 

A laige part of the expenses is due to the purchase of fodder and other 
food as is shown below: 



1916-1917 j 

Fr. 1 

1917-1918 

Fr 

19I8-X9I9 

Fr 

Concentrated food . . . . . . j 

Fermented hay or hay still standing . 

Cost of summering.. | 

1027560 

8 555 35 
871,00 

5 326 48 

6 089 45 

459113 

1 8 135 18 


Renting land from the Angliker Foundation had the effect of distinctly 
improving, in the last few seasons, the production of the hay required for 
a fairly large herd. 

B) Distribution of expenses: (1) Household expenses. —The household 
expenses, due to food for those living at Neuhof were as follows: 


11 

Total 

At the rate of i day's 

Years 

food per man 


Fr. 

Fr. 

1916 - 19 X 7 . 

24 516 84 

2.05 

1917-1918 . 

32 *35 71 

2 60 

X9X8-1919. • ... 

39 645,18 

2.98 (aproximately) 


According to the researches of the “Secretariat des paysans,” as 
regards numerous farms under its control, the household expenses were 
as follows: 


Years 

! Number of farms 

Francs 

1916 . 

! 

295 

193 

1917. .... 

347 

2 35 

1918 ..... . . , 

4 °° 

2 85 
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(2) Labour costs — These were distributed in the following way, 


Items 

1916-1917 

1917-1918 

1918-1919 

hr 

hr. 

n 

Wages m cash . . . 

4 926 60 

3 886 05 

^ 412 01 

Maintenance . - - * 

3 1*7 5 ° 

3 467 00 

3 923 54 

Payment in kind. . . - 

— 

— 

64 00 

Pent of buddings and instrument- 

200 OO 

190 00 

220 00 

Director 

I 200 OO 

1 20000 

I 200 00 

Pupils * ... 

I 150 OO 

3 091 50 

3 074 10 

Various . - . 

83 20 

424 09 

227 65 

Total cod of tabou? 

10 on.3o 

I % 358.64 

13 131.30 

labour cost per hectare . . . 

28628 

276 20 

291 91 

Cost of labour per working houi .... 

06 46 

0 659 

0 87 


The distribution of the laboui between some of the chief branches of 
the farm is shown below. 


Years* 

Crops 

Focldei crops 

X IV cstook 

Hours 

% of hours 
worked 

Hours 

% of hours 
worked 

Hours 

% of hour; 
worked 

1916-1917 . 

3 860 

15 8b 

I 820 

748 

9 720 

39 94 

1917—1918 . . . 

4 851 

19 42 

2 121 

849 

9 410 

37 67 

1918-1919 

2704 

12 65 

3 490 

*6 33 

9 238 

43 25 


The increase in the hours worked in fodder crops is due to their ex¬ 
tension, whereas the decrease in the hours worked in crops is largely due 
to good weather, owing to which the work was done quickly. 

(3) New distributions, purchase and amortisation of buildings, in¬ 
struments, and machinery. — The rent of buildings is made up of the fol¬ 
lowing items: 



1916-1917 

rr 

1917-1919 

__ Fr_ 

i 9 *$»X 9 X 9 

_£r. __ 

Current repairs.. 

Amortisation.. 

Interest . .. . 

T&x&s . . 

641 01 

500 00 

1 9 76 oo 

190 75 

896 76 
500 00 

2 O44 OO 

I48 67 

157845 

500 OO 
2 024 OO 
136.24 

Total rent of budding* . 

Petr too fr . of capital %n budding* . . , 

3 30 T.T 6 

6 . TO 

3 589.43 

3 . 3 % 

4 338.69 

8.38 
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The capital distribution per 100 fr of deadstock is a-, follow. : 

I IOI6-I917 | 1917-1918 I 191S-I9I9 

\ it ri 11 


26 24 
15 

4 5 ° 
o 23 

0 2 7 

5 2X 

51.81 


The increased expenses due to deadstock in the last season is account' 
ed for by bigli labour costs and costly material. 

(4) Use of concentrates. — The control of the movement of the 
natural products can be used to find the exact use of the concentiated 
foods The consumption of feeding stuffs is expressed in kg of sfanh value 
and in francs in the appended table : 

19x6-1917 1917-1918 1918—19x9 

kg starch value kg starch value kg starch value 

Foods bought. . 24 969 ix 7S5 5 273 

Foods produced. 10460 12256 16919 

22 192 

fr 

6 169 
19 514 

Total food consumed.j 19 348 | 18 221 J 25 683 

The prices entered per 100 kg. of starch value rose fiom 54 61 fr. for 
the total consumption in 1916-17, to 75 80 fr. in 1917-18, and 115.20 fr. 
in 19x8-19, so that food per day per 1 000 kg. live weight incieased from 
2.57 fr. in 1916-17 to 3.55 fr. in 19x8-19, whilst the quantity of starch value 
fed> fell from 4.68 kg. per 1 000 kg. live weight m 1916-17 to 3 08 kg. in 
1918-19. The bought foods rose in price by 160 % and those produced 
by 37 %. The quantity of concentrated food distributed, expressed in 
absolute figures, has decreased by 37 % since 1916 
# The number of normal days of maintenance was 7555 in 1916 and 
only 7 22?5 in 1918. The consequences of decreasing the starch value 
given as concentrated foods in 19x8 (3 08 kg per normal day, against 
4 68 kg. in 19x6) are shown in the production of milk, meat, and manure. 

(5} Purchases of standing hay and aftermath and of fermented hay . — 


Total food consumed. . 35429 24041 

fr ft 

Foods bought .. 10 545 6946 

Foods produced ..... ... 8 803 11 275 


Current distribution 
Amortisation . . 

Interest 

Fire insurance * . 

Taxes 

Rent of buildings 

Total: tent of deadstock 


10 46 

17 OI 

1055 

12 02 

4 50 

4 5 ° 

0 05 

on 

0 39 

029 

\ 25 

4 17 

I 

30.30 

l 

38.10 
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Expressed m starch values, the purchases of these foods were 29 727 kg 
in 1916-17, 14 944 kg. m 1917-18, and 16 295 kg. in 1918-19 The cost 
of production increased from 12 32 fr and ir 53 fr in 1916-17 to 21 83 fr. 
and 23.67 fr. in 1918-19, respectively for dry fodder bought as standing 
hay and aftermath, and for fermented hay 

(6) Purchases of fertilisers . — The quantities of fertilisers used 
were as follows : 


Basic slag. . . . 

Superphosphates (iS %) 

Potash salts {30 %) 

Nitrate of lime ... 

Enne. * * 

Total costs 


1916-1917 1 

1917-1918 

1918-1919 

7 325 kg 

1 

4 740 kg 

100 kg. 

550 

— 

— 

2 750 

5 600 

2 850 

I 65O 

2 080 

1 000 

— 

xoo 

6 300 

1 959,30 fr 

3 348,06 fr 

1 105,53 fr. 


The quantities bought, decreased owing to difficulties in obtaining 
supplies of fertilisers 

C) Yield accounts : Winter wheat. — The area under winter wheat 
more than doubled during the three years. The chief results regard¬ 
ing this crop are given in Table III. The 1916 crop was very poor, 


Table III. 

— 

Wheat 





I9J6“I7 

19x7-18 

I9l8-19 

Area cultivated .. 

ares 

390 

451.4 

8*5.39 

(total gram . . . ..... 

kg. 

4 *5° 

7 360 

x6 400 

r , n „ ) gram per hectare . 

u op * 1 total stiaw .. 

ft 

1 064 

r 630 

1987 

ft 

17 740 

17 500 

51700 

( straw per hectare ....... 

ft 

4 549 

3877 

! 6 263 

Total crop m starch values . 

ft 

5 514 

7823 

*9 30* 

» » » » » per hectare . . 

ft 

1 4x4 

* 733 

2 33 s 

Cost of producing zoo kg. . — 





Seed wheat .. 

fr. 

48.06 

41-35 

36 43 

Wheat .... 

1 

4**59 

37 *8 

3* 

Straw. .. 

» 

8.32 

5-24 

6,x6 

Market price per too kg : — 





Seed wheat ..... .......... 

» 

6x 00 

71.00 

7* -90 

Wheat .... 


— 

64.OO 

64.00 

Straw .. 

» 

9.00 

9.00 

12,00 

Total net yield . .. 

» 

1 278 08 

3 479,42 

9 3^8 9*5 

Net yield per hectare . & . .... 

j* 

327*70 

770 80 

x 137,60 

Net yield per 100 fr of capital . . 

» 

7.12 

19.78 

«5*7* 
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that of 1917 below the average and that of 19x8 satisfactory (about 20 
quintals per hectare) The last of the years under review had the lowest 
costs of production, with, about 34.50 fr per qiuntal The sale price varied 
between 64 and 71 fr , so that a good profit per quintal was made The 
interest on the capital invested in the wheat crop was 25 7 %, ag ains t 
7.T % and 19 8*% for the two previous years. 

The author remarks that the decline m wheat growing that took place 
before the war was largely due to the excessively low price of this cereals, 
which was selling at 18 to 20 fr. per quintal, whereas the cost of production 
varied between 34 to 35 fr. per quintal. 

(2) Oats. — The cost of production for oats in 1918 was 36.65 fr per 
quintal, and 40 20 fr. for seed oats, for 20.25 quintals per hectare, compared 
with 17.72 and 21 94 fr in 1916 with a production of 19.27 quintals 
per hectare. 

The cost of manuring was very high and overloaded the oat account; 
Idle other items were also very high. The interest on the capital invested 
in the oat crop was 21.7 % in 19x8, against 23.38 % in 1916, 

(3) Spring barley. — The production cost of spring barley was 
45.38 fr. in 1918, for 21.22 quintals per hectare, against 22 68 fr.in 1916, 
with a yield of 14.34 quintals per hectare 


Table IV — Potatoes. 


0 


1916-1917 

1917-1918 

1918-1919 

Area cultivated . 

. dres 

621 

70 T .39 

489.61 

Crop : 





/for planting . , . . • 

. kg. 

15 OOO 

I* 457 

26 £80 

k for food. 

. » 

41 593 

113 673 

5 i 370 

Potatoes? for livestock. 

» » 

5 4 io 

15 97 ° 

27 320 

I total * . * . . 

• » 

62 003 

141 IOO 

104 870 

\ per hectare ......... 

. » 

9 966 

19 950 

21 4I7 

Total crop lu starch value. 

. 1 

13 951 

32 320 

23 595 

» » » » » per hectare . 

• » 

2247 

4569 

4819 

Production co *t per xoo kg : 





/for planting. 

Potatoes? for food . . . ..* 

f ( for livestock.. . 

. . fr 

14.23 

997 

Il.IO 

* • * 

12 80 

803 

7-77 

. * » 

569 

5.26 

7 °3 

Market price per xoo kg • 





£ for food .. . * * 

Potatoes] for planting. 

f for livestock ......... 

. . fr. 

28 00 

20 00 i 

30 OO 

. « » 

15 00 

15 00 

81 OO 

• » 

8 00 

10 00 

19.00 

Total net yield .. . . . . 

. . » 

4 306.16 

896454 

17 920 83 

Net yield per hectare . 

Net yield 4 per ioo fr of capital ... * 

. . » 

703 00 

1 267 00 

3 661.00 

* . » 

23 88 

34 90 

81 02 


It may be said that, m 1918, cereal crops gave from medium to good yields 
of grain and straw, but the production costs had heavily increased and a so- 
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tihfactory profit was only made owing to the high prices guaranteed for that 
season (for wheat 74 and 71 fr , for oats 62 and 68 fr., for seed and market 
wheat and oats respectively ; for barley 60 fr ). 

(4) Potatoes. — The data for this crop are shown m Table IV. The 
1918 potato crop m Switzerland was generally better than had been ex¬ 
pected. The same happened at Neuhof, where the results were the best 
of the three years, and, in addition, the sale prices were good. The pro¬ 
duction costs which, from an absolute standpoint, had increased, did not 
reach the figures of previous years when compared with the quantity 
harvested. 

The capital invested in the potato crop yielded an interest of 81 % 
and the net yield per hectare was 3 661 fr., as against 703 fr m 1916 and 
I 267 fr in 19x7. These figures show the nature of the result given by 
the potato crop m 1918, a result which has helped the profit from the 
whole farm. 

The crop gathered on the land rented from the Anglikrr foundation 
was 20 540 kg. The total crop, including the small store of 1 200 kg. from 
the beginning of the season was utilised as follows : 


Sale * - . 
Household 
livestock 
Seed tubers. 


67 76o kg 
14000 » 
2 7 310 » 
17 530 » 


53>53 % 
xx,o6 » 
21,58 » 

13,83 » 


Total . . ISGGIOkg 


100,00 % 


It should be added that the many persons always available at Neuhof, 
constitute a very important factor as regards the extension of potato 
growing In this respect Neuhof is more advantageously placed than the 
so called peasant farm 

(5) Artificial meadows. — These constitute a branch of the farm 
to which more attention will probably be paid at Neuhof in the future, 
when cultivation again will have to give way to some extent to intensive 
livestock production- The artificial meadows at Neuhof have covered 
the following areas: 


4x6,00 ares in . .. 19x6-19x7 

370,25 * ».*.* 1917*19x8 

33<5,84 * ».*. 19x8-19x9 


The profit from the forage grown is not calculated separately because 
it is included under livestock in the net profit account. However, the pro¬ 
duction costs have been ascertained, extended to the meadow and per 100 kg., 
are as follows: 



X916-1917 

1917-1918 

x 918-19x9 


Fr. 

Fr. 

Fr 

Hay.... 

9 84 


6 17 

Green, fodder.. . . .. 

I 97 

I 26 

1.42 

Pasture. ... 

I 77 

— 

X .42 * 
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The production costs are lower than those usually accepted. 

(6) Natural meadows. — The area occupied by natural meadows 
at Keuhof, of winch they still foim too large a part, was as follows : 

In 3 916-191 7, from 1255,00 ares or 37,6% of the total area (except foiestes) 

In 1917-1918, » 1205,3s » » 36,1 » » » » » » 

In 191S-1919, » 1145,98 * » 34,3 * * » » » » 


The yields obtained fiom these areas are given below * 


Hay . 

Afteimath 

Green loddcr . . . 

Pasture . . 

Total crop in staich values . 

» » » » » per hectaie 


1916-1917 

1917-1918 

1918-1919 

15 680 kg 

28 735 kg 

22 285 kg 

— 

2 550 

5 330 

163 650 

1 15 985 

2*9 755 

49 570 

36 900 

26 100 

26 026 

30 472 

42 303 

2 074 

2 528 

3 692 


The artificial meadows show a considerable superiority over the na¬ 
tural meadows The quantities of starch value produced per hectare 
of area were as follows 


1917- 1918 . . . 

1918- 1919 . . 


1 

Artificial meadows | 

Natural meadows 


I 

3 7*4 k 8* ! 

2528 kg 

* 

5681 | 

3692 


Extended to the meadow, the production costs per 100 kg were: 



1916-1917 

1917-19x8 

1918-1919 


Fr 

Fr 

Fr. 

Itay . ... 

9 7 2 

7 44 

8.08 

Aftermath. . 

— 

8 37 

8.70 

Green fodder . 

178 

2.33 

i 86 

Pasture . . . . 

__ „ __ _ _ 

149 

2 01 

185 


The dry fodder account , which includes all the costs of the forage crop 
accounts, unites the costs relating to the natural and artificial meadows, 
as well as the purchases of fermented and standing hay. The costs are 
given below * 



1916-1917 

[ 1917-1918 

[ 1918-1919 


Fr. 

: Fr. 

Fr. 

100 kg. of starch value without deducting 
the manunat value of the fodder ... 

27*57 

24.28 

40.41 

100 kg* of starch value after deducting the 
manurial value of the fodder . . * ♦ . j 

25.01 

23,05 

j 

39.10 

100 kg. of starch value of fermented hay 1 

12.87 

mas 

16.63 
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These figures show that, particularly, in 1918-19, the cost of dry fodder 
Was very high, owing to the high price of bought fodder. 

By means of special researches, the total work devoted to hay-making 
and to the aftermaths was determined. The woik thus utilised, calculated 
per quintal of dry fodder is given below : 



1916-191? 

1917-1918 

1918-1919 


Hay making 

Aftermath 

Hay making 

Aftermath 

Hay-making 

Altermath 

Houra worked by the 







men. 

I 06 

: 

0 72 

x 23 

0 45 

O 96 

O 28 

Hours worked by the 







teams .... 

O 79 

095 

O 98 

0 30 

0 54 

O 23 


(7) Frmt-growing — Bruit-growing is not important at Neuhof, 
but all the same it gave very satisfactory results during the last two years. 
The net yield was: 




Total (fr) 

As % 

invested capital (fr) 

1916-1917 * 


178 58 

2 75 

1917-1918 . 

. 

2 391 40 

38 55 

1918-1919 . . . . 

* 

1 284 18 

24 88 


The production costs and market prices were as follows: 



1916-1917 

1917-1918 

1918 X919 


Fr 

Fr 

Fr 

Production costs; 




Fruit for the household * .. 

35.06 

516 

* 3*29 

Fruit for cider-makmg. * . .. 

19*28 

2 56 

7*59 

Market prices: 




Fruit for the household. 

20 OO 

20*00 

35 00 

Fruit for cider-making.. . * . 

IX 00 

10 00 

20.00 


(8) Forest crops . — These occupy an area of 325 ares. The stand, 
partly made up of broad-leaved trees, is below the average. The profit¬ 
able sale of a few high trees and of thinned-out wood gave a positive 
result in 1917-1918, but during the other 2 years, the expenses were not 
covered by tiie growth. 

£*»•»] 
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(9) Draught horses , — The appended statement shows the hours 
of work performed by the horses. 



1916-19x7 j 

19x7-1918 

Xgx8-I9I9 

Total. 

9 179 

11 *83 

II 946 

Per hectare .. 

250 

254 

269 

Per day fed . . 

7 

8 

8 


The costs per hour worked by the horses were : 

in 1916-1917 .-. o 65 fr 

m 1917-19*8 . .... o 74 fr 

in 1918-1919 .. . o 81 ir 

Taking the duration of the work as 10 hours, the cost of a driver with 
a team of 2 horses was : 


m 1916-1917 . 19 52 fr 

an 1917-19x8 . . % 21 32 ir 

in 1918-1919 . ... 2480 ft: 

The increased expense is mainly due to the heavier cost of feeding. 
(10) Draught oxen . — The cost per hour worked by oxen was * 

in 1916-1917,. 0.469 fr 

m 1917-1918*. o 255 fr 

m 19x8-1919*. 0-373 fr 


The oxen were not worked so intensively as the horses. During the 
3 years, they yelded 91,44, and 30 hours of work per hectare and 3 1, and 
1.7 hours of work for each days food. 

(xi) Milking cattle. — The number of cows was as follows * 

in 19x6-1917 ... 17.9 head 

in 1917-1918. 15 1 head 

in 19x8-19x9. 166 head 

The total cost of the dairy cattle was as follows * 

in 1916-1917,:— 3,23 fr, per day per aw and 1x79 it per annum, 
in 19x7*1918,r—3,56 * p * * 1300 p p p 

in X9X8-X9X9,:— 5,38 » * p » 1965 » * » 

The cost of feeding alone amounted: 

in X9X6-X9X7, to 2,19 fr. i. e, 67 69 % of the total cost 

in X9X7-X9I8, to 2,13 * * 59.5a % » * » » 

in 1918-/9x9, to 3,59 p * 66.77 % ** * * * 
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The money value of the milk produced, the calves, manure, growth, 
and work is given below 



I‘ei day’s food (fr) j 

l*tt cow per annum ifr) 

1 _ 

1916-1917 . . ... 

2 66 

9 71 

1917—1918 . 

2 13 

7 77 

1918-1919 . . . . ... 

4 M 

15 11 


! The total yield from the dauy cattle 'was thus interior to the expenses 
and the deficit per cow per year was 208 fi m 1916-17, 523 fr. m 1917-18, 
ard 454 fr. in 1918-19, with the following production which, being above 
the average, can be considered as sufficient: 


Production 

irjl6—X9T 7 

19x7-1918 

1918-1919 


litres 

litn s 

litres 

Total milk . . . 

Per cow per day. 

Per cow pet year. 

Per xoo kg of starch value. . . . 

54 646 4 
838 

3 059 

II44 

46 36 i 4 

8 39 

3 o6 3 
hi 7 

47 071 6 

7 75 

2 829 

103 7 


The milk was partly sold (6 429.6 litres in 1918) and partly consumed 
by the household {xo 921 litres in 1918), partly separated for butter-making 
(14 540 litres in 1918), partly fed to calves (15 141 litres in 1918), and partly 
fed to pigs (40 litres in 1918). 

The separated milk yielded . 

in 19x6-19x7* 873 14 kg of butter, or 4,12 kg per xoo litres oi milk 
in 19x7-1918, 488 33 » » 

m 1918-1919, 6o6,xx » »» 417 » » n » » 

Assuming a price of 10 centimes for skim milk in 1916 and 1917, and 14 
centimes in 1918, butter making increased the value of the milk to 25 94 cen¬ 
times in 1916-17, 32.77 centimes in 1917-18, and 43 84 centimes in 1918-19. 
As the price of milk was 21, 26.7, and 32.3 centimes during the 3 years, 
and that of butter 4 35, 5.93, and 7.50 fr,, butter making results appeal more 
profitable than milk selling, assuming the milk to cost 23152, 30 32, and 
42.26 centimes at the shrppon, for the 3 years under survey 

The cost of production is thus considerably above th* sale price of the 
milk, but less than the yield from butter making . 

^ Allowing for the cost of feeding and for the capital it represents, the 
capital invested in the exploitation of dairy cattle amounts,round figures, 
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to 55 000 fr, or about 25 % of the total capital. This capital gave the 
following net yield : 


Total 

1916- 1917 .... * . 275.43 ^ 

1917- 1918 . ... I 480 90 » 

1918- 1919 . . 311 » 

The chief cause of these unfavourable results is the increase m the cost 
of feeding and the decline m milk production. 

(12) 1 Young stock . — This account includes all the cattle from birth 
to the moment when they become cows, bulls, or draft oxen. The 
profit from some 14 head during the 3 years was, in, 986, and 35 0% 
respectively, Again the gam of 1 kg. m weight cost 2.33, 3 18 and 3 69 
fr., respectively, for the 3 years. The increase in weight during the 3 
years is given m the appended statement * 



o 51 

2.96 
o 005 



1916-1917 

IQI7-Z9X8 i 

1918-1919 

Total gam .kg 

Gam per day per head » 

3 374 

0 63 

2 637 

0 51 

3 37 i 

0 67 

Gain per 100 kg starch value . * 

23 6 

13 O 

23 2 

, ( ab a total fr. 

Value of the gaiu . . ( peI kg . . . » 

7442 

2.25 

9517 

3 61 

11 699 

347 


(13) Pigs . — The yields from pigs consist of increase in weight, 
manure, and eventual profit from the use of the boar. The increase in 
weight during the 3 years is given below : 




1916-1917 

| 1917-19*8 

1918-1919 

Total . 

.kg 

3 816 

. 

3 304 

* 759 

Per day per head 

. . . . . » 

0 233 

0 193 | 

0 128 

, Per 100 kg starch value 

.* 

15 1 

t8 9 

*5 3 


It should be observed that, during the last 2 years, Neuhof has mainly 
gone in for rearing, not fattening, so that the increase in weight is very 
small. During the 3 years, the value of the gain in weight was 2.70, 5 92, 
and 8 54 fr., respectively, and the corresponding expenses 3 09, 3 63 and 
6.97 fr. The profit per 100 fr. of capital invested was 12.10 fr. m 1916, 
59,72 fr. in 1917 and 22.93 fr. in 1918. 

(14) Poultry . — At Neuhof there are 30 fowls, on an average, to 
provide the household with eggs, which are only sold on exceptional 
occasions* The egg production was 90* 72, and 42 eggs per fowl per year 
for the three seasons. The results for 1918 were very moderate. 


I«4* 
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A few figures relating to the profit are appended : 


# 


1916-1917 j 

x917-1918 

1918-1919 

Cost of production ... 

per egg 

19 centimes 

16 centimes 

33 centimes 

Market price. . .... 

a » 

20 » 

30 » 

36 » 

Profit. 

» » 

1 » 

14 » 

3 » 

Net yield per 100 fr. of capital 

* 

916 % 

265° % 

1689 % 


(II) Final account. — In this account are found the income, profit 
net yield, etc., for the whole farm. The net yield as a percentage of the, 
capital invested is given in Table V and is the only item that we quote. 


Table V. — Net yield of Neuhof as a percentage of the capital invested. 


Winter rye . .. 

Winter wheat . 

Winter barley, .. 

Spring barley.. 

Oats. 

Total for cereal *. 

Potatoes . . . . 

Beets . . . . ... 

Total field crops . . , . . ... 

Horses . . . ... . 

Oxen.. ... 

Dairy cattle... 

Yotmg stock . . ,. 

Pigs. 

Poultry. 

Total for livestock : . . . ... 

Fruit crops ....... ..... 

Forest crops. .... 

Total net yield; . 

Expressed in money, the net yield is 
For the held crops . .... .fr. 

For the livestock . 

For the fruit crops . ..» 

For the forest crops .. 


1916 1917 

1917-1918 

1918-19X9 


088 % 


712 % 

19 78 

25-74 % 

753 

— 

— 

17.76 

2763 

II 90 

23 38 

16 69 

21 70 

16.05 % 

18.40 % 

18.91 % 

23.88 

34 90 

81.02 

19-90 

21 41 

65.05 

18.18 % 

*4.6* % 

41.01 % 

3.90 

7.96 

^33 

3 50 

4.84 

7 43 

O.51 

2.96 

0.05 

O.II 

9 86 

3 05 

— 12 10 

— 59 72 

22.93 

9 *6 

26.50 

16.89 

0.08 % 

1 2.33 % 

4,8* % 

2.75 

38 55 

24.78 

— I 96 

16.51 

— 4-4° 

6.38 % 

1*.6» %' 

19.T8 % 

12 44I.IO 

17277 15 

35 545.98 

88.29 

14 023.23 

5 47°’56 

178*58 

2 391 23 

I 284 I Sr 

- 68.55 

768.54 

-222*39 


Table V dearly shows the growing superiority of field crops, which 
are favoured at Neuhof by the work of the pupils. For details regarding 
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this work and its valuation, a report by the author (Pait. 1 of the Annuaite 
A%noolc dc la Suisse , 1918, pp -(1-114) may be consulted. 

Only m 1917-1918 did the livestock give an appreciable return. 

The conclusion arrived at is that, at Keuhof, no restriction can be plac¬ 
ed on field crops for the moment, as they ensure the revenue of the un¬ 
dertaking, whilst conserving the exploitation of livestock as far as possible. 
In time, the area occupied by natural meadows will be reduced to the pro¬ 
portion strictly necessary, and the artificial meadows and field crops will 
benefit from *the largest possible area 

575 - Cost Accounts on a Fruit Farm in Scotland. — iames wyllie {West of Scotland 
Agricultural College) in The ScpUish Journal of Agriculture, vol I, n° 23, p 301-306 
Edinburgh, July iyiS 

Arrangements were made in 1914 by the West of Scotland Agricultural 
College to keep a detailed record of costs on a fruit farm at Kemphaar, 
near Lanark, with a view of obtaining data as to the relative efficiency of 
various fruit farming rotations This work is still in progress, but in 
view of the paucity of systematic accounts of this kind, the author has 
thought it useful to publish the fust results . 

Blank forms were distributed tor: — if) manual labour, b) horse 
labour, c) genera 1 expenditure, d) receipts. 

Duly completed they were sent back to the College, where the tabu¬ 
lation of results and preparation of accounts were done under the direc¬ 
tion of the author. 

By this means, records were kept for the following: strawberries, 
gooseberries, raspberries, and black currants. The last two crops were 
not handled to any large extent ; the data contained m this report refer 
then to the two first. 

Example of cost account. — In the first place, the author gives 
as an example in Table I, the completed cost account to indicate the method 
pursued. 

No charge is indicated concerning the cost of management. The 
omission is justified by the fact that the net profit shown may be considered 
as the farmer’s “ labour income/* 

Cost of ptanxtno strawberries in 3' successive seasons. — The 
data obtained with regard to this subject is summarised in Table II. 

The low cost of planting m 19x6. was due to : 

x) the cost of the plants which was only 2s 6d. per 1 000 com¬ 
pared with 5/- and 7/- in 19x5 and 1917 respectively ; 

2) to the smaller expenditure on hoeing and weeding. 

Cost of production and returns — Strawberries, — Table III 
gives the average cost of production, yield, value of crop and net profit 
per acre, and the average sale price per lb. and per cent, for each of the 
three years. 

It is necessary to state that in 19x5, there were five fields involved 
(three under x $t crop, one under z nd and one under 3 rd ), in 19x6 also five 


9 
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(one tinder I st crop, three under 2 nd and one under 3 rd ), and in 1917, only 
three fields (one under 2 nd crop, and two under 3 rd ) 

This partly explains why the cost per acre in 1917 hud increased so 
little compared with 1915 , m 1915 the total cost of £ 45 per acre had been 
divided as follows , £ 20 for crop I, £ 15 for crop II, and £ 10 for crop III. 

The most noticeable feature m Table III is the extraordinary fluctua¬ 
tions in yield* Independantly of the variety cultivated, and whether 
first, second, or third crop, the predominating factor seemed to have 
been the weather 

This table indicates also that the existing methods by which the 
fruit reaches the consumer are far from being economical 

Tabee I — Cost account . 

Field. — No. 3 (b). Strawberries -- Second crop. 

Acreage . — 2 acres 1 rod 9 poles 20 Varieties. — Ruskm. Tord Overt- 
yds. own. Bedford Champion. 


Dr Cr. 


1917 

No 

of 

horns 

Total 

cost 

! Cost 1 
per acre 

1917 

Total 

Return 

Return 
per acre 


) 

£ s a 

& s d 


£ fa d 

& 8 &. 

To \aluation . , . 

_ 

_ 

25 0 0 

By 645: lbs straw- 



» w intei digging (P) 

106 

3 T 9 

— 

berries . . 

159 IO 2 

69 I I 

» weeding, hoeing . 

x* 55 

16 10 0 

— 

(1 e 2 7y 3lbs per acxe 

♦ 


» harvesting and 




at 5.93 d per lb) 



marketing . . . 

1399 

25 12 6 

— 

By validation carried 



?) horse labour at 6 d 




forward .... 

— 

IOO 0 

per hour . . 

33 

0 166 

— 

1 



» chips and punnets 

— 

900 

— 




» carnages ... * 

— 

2 12 6 

— 




» brokerage 

— 

835 

— 

, i 




3693 

£65 lOS 

28 lo 0 



1 

» rent, rates and 


-rrnsu - 





taxes ..... 

-— 

— 

2 12 0 


| 


a general expenses 

.—* 

— 

0 15 0 


I 


» interest on capital 

— 

*— 

OIOO 




» net profit.... 

— 

— 

21 14 I 






1 

£79 11 


— 

£79 11 


To valuation brt forward.£ 10 o o 


P = Piecework 


Labour requirements or strawberries. — Accurate records have 
been kept of the time spent (man and horse hours) on each field, and from 
these the following table has been constructed. 
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Table II, — Cost of planting siradjbev/ies 

Y&u ! Field Acreage | Cost per acre 


j Ac 10 po yds £ s d 


1915 . 

. 


3 (b) 

2 

I 

9 

1 

20 

44 

7 

3 

1916 . 

• .... 

* " ! 

1 1 W 

2 

O 

0 

0 

3i 

15 

4 

1917 . 

. 

... 

| 10 ( a ) 

I 

I 

25 

0 

^3 

*5 

7 


Table III. — Cost of Production and Returns - Stiawbevnes 






I 

Average 

[Average 

| Average Sale Price 

Average 

A\ciage 

Ycai 


Acreage 

1 


1 yield . 




value of 

, net profit 






per acre 

pet acre 

Per lbs 

Per cwt 

crop pear acre 

■du. acre 

! 

■; 

Ac 

ro 

PO 

yds 

£ s 

d 1 

! lbs | 

i 

d 

s 

d 

& s* 

d 

1 

f £. ad. 

1915 

7 

I 

23 

14 

38 2 

9 

i 1 

5063 

3 27 

30 

6 

68 19 

9 

30 17 0 

1916 

7 

0 

33 

4 

36 8 

2 

2166 

3 

34 

3 

33 2 

z 

3 6. I (loss) 

1917 

3 

3 

39 

4 

1 

S 

3739 

5 62 

52 

6 

87 10 

8 

44 9 0 


Table IV. 


i 

1 Hours Man labour 

Hours. Horse labour 

Year 

| Per acre 

i 

Per cwt 

Pei acre 

Per cwt. 

19 X 5 - • . 

1 

1 1134 


21 

5 

1916. 

1 1017 

1 53 

18 

I 

19*7 . 

1 956 

1 29 

17 

5 


The cost of manttal labour, apart from the labour of planting, consti¬ 
tuted about 43 % of the total cost of production The average cost per 
hour being 3.4*? per hour in 19x5. 3 6 d per hour in 1916, and 4 3 d per 
hour m 1917. 

The varietes grown were Ruskin, herd Overtown, and Bedford 
Champion. 

Gooseberries . — A single field extending to nearly 4 % acres was 
cultivated with gooseberries, variety “ WHnham’s Industry/* The 
relative data in connection with the crop are shown in Table V. 

The variations in yield are more noticeable than those associated 
with strawberry growing. 

Whilst 1915 and 19x6 showed handsome profits, they were lowered 
'in 1917. As regards labour requirements, it requires about the same 
amount as strawberries, but in 1916 the proportion rose however to 5.1 % 
of the total cost of production. 

These first results in the culture of small fruits on agricultural holdings 
on a industrial base, are certainly not sufficient to draw conclusions from* 
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The different elements of risk seem so considerable that they necesrit- 
ate investigation as to the total yeaily profit a loss over a period ot yeais, 
in oidt r to make it feasible to establish exact averages 

Furthermore, research work should be extended over a wide area in 
order to eliminate the effect of local conditions as much as possible. 


Tabee V. — Cost of Production and Returns - Gooseberries 

~ ~ — — 7 j 

i Man hours 


Year 

Average 
cost of 

Average 1 

Average 

Average 
value ot 

1 pro- 
1 duction 

jeld 

sale price 

crop 


1 per acre 

per acre 

! 

per cwt | 

1 

per acre 


fl~~s d~ 

cwts 

s d 

£ s d 

1915 

18 13 7 

47 t 1 

54 0 1 

5*9 6 7 

1916 

38 11 6 

1 74 7 

20 0 

75 13 io 

19*7 

12. 65 

, *4 ] 

400 | 

1414 8 


net profit 
per acre 

~£ s~ d 

4-013 o 
37 3 4 
3 8 3 


per acre per cwt 


679 

1093 

136 


14 

15 
18 


Hoise hours 


per acre j per cwt 


26 

40 

3 


! Includes £ 15 for potatoes mterplanted amongs young bushes. 


AGRICULTURAL INDUSTRIES * 

576 - Hie Production of Alcoholic fermentation by Adding Pure Yeasts. — Cauda, 

A., in Le Sinziom spenwentah aqrane ttahane, Vbl III Pt. 10-12, pp 52 1 * 53 Mo¬ 
dena, 1919 

% The author has carried out several fermentation experiments with 
juice from Malaga raisins or from sterilised Nebbiolo di Barbaresco grapes. 
Except control samples which were fermented naturally without any 
addition, selected Barbera and Canaiolo ferments were added to the must, 
as well as some nutrient substance, such as monopotassium phosphate 
(0.05 gm. %), or ammonium carbonate (0.2 gm. %), asparagin (0 2 gin. %), 
or peptone (0.2 gm. %). Fermentation developed rapidly in the musts 
to which nitrogen had been added in the following order * — first to the 
must treated with ammonium carbonate, then to that containing asparagin, 
and finally to that containing peptone. Fermentation lasted much longer 
(over 105 days) m the control must to which nothing had been added and 
in that which contained phosphate. The phosphate also assisted the 
growth of the ferment, but the nitrogenous compounds, especially ammo¬ 
nium carbonate and asparagin, were more efficacious It seemed as it 
the musts aged more rapidly owing to the addition of nitrogenous com- 
poundvS; in fact they had a yellowish colour (especially, those containing 
peptone), which shows rapid ageing. The author has arrived at the conclu¬ 
sion that the use of asparagin m wine making is advisable, particularly as 
it presents advantages from the economic point of view. 

577 - The Relationship of the Chief Acids inWine. —Garino-Canina, d. e (R. Stazicme, 
endogica sperimentale di Asti), in Le Siaziom spenmentah aqrme %tahctm> Vol. EH, 
Pt, 10-12, pp, 536-541- Modena, 1919. 

In a previous paper (Studio sulla variations degli acidi nel succo cFuva 
durante il processo di maturations, Annali d&lla R Accademut d'Agncob 
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tura dv Torino , vol LVII, 1915) , the author has shown that, given the tar¬ 
taric acid content of the wine expressed m cc of normal solution per litre, 
a relation can be established between the total free and the combined 
acidity (by the alkalinity of the ash) also expressed m cc of normal solu¬ 
tion , m this way a constant can be obtained for each wine-growing district 
and for each year of wine production Once ascertained, this constant 
can he used to detect watering with the addition of cream of tartar and 
tartaric acid The author stated that “ A ratio of this kind, founded on 
the physiology of the ripening of the grape, like those proposed by Gautier 
and others, and conjointly with them, would be of great assistance to the 
chemical expert If old or simply mature wines are in question, the malic 
acid that has disappeared will have to be calculated, and correction made 
for this and for other factors made necessary by the alterations and treat¬ 
ments 

The present paxier is a corollary of the former, and attempts to show 
the actual percentage content of tartaric acid compared with the other 
organic acids of new wines. 

As the author has shown, the organic acidity of wixie is mainly due 
to acids that already exist in the grape (malic, tartaric, and citric acids) 
and to acids that form during alcoholic fermentation, the chief of which 
are lactic, succinic and acetic acids. These acids are present in determined 
proportions, which are altered by the addition of any one of the acids. 

The author has made use of data from previous work carried out by 
him or in collaboration with M Mensio, and has drawn up two tables, 
in the first of which is given the ratio total make acid X 100 : htratable 
acidity + alkalimiy of the ash , and in the second the ratio lactic acid x 100 : 
htratable acidity ~j~ alkalinity of the ash . The figures given show* that, for 
new wines, the content of malic acids is about 41 %, a value which de¬ 
creases by one-half and more m old wines. The opposite occurs in 
the case of lactic acid, which may rise from an average of 10 % in new 
wmes to 28-30 % m old wines. 

Use was also made of previous analyses made by the author, of un¬ 
published data from the Royal Oenological Station of Asti, and particularly 
of publications of the Italian Ministry of Agriculture relating to analyses 
of Italian wines made m the Ministry's Laboratories, and he has construct¬ 
ed, for some,thousand wines from all the regions of Italy, the curves 
showing the variability of the ratio total tartaric acid X 100 : total htratable 
acidity + alkalinity of the ash . These graphs have led the author to con¬ 
clude that, as the values of the suggested ratio vary with the region and 
the years, they must be applied with a certain latitude and discretion. 
Thus there are maximum values as high as 70 % for certain Tuscan "wines 
and minimum limits of 7 % for certain wines from the province of Avel- 
lino, whereas the values vary between 15 and 45 % for Piedmontese, Emi- 
lian and Sicilian wines and are usually between 25 and 3 ° %* 

In the presence of the continual complication of adulteration and of 
the means for detecting it, the author asks whether it would not be better 
to give the preference to the idea of legal commercial limits, rather than 
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to the too elastic one of purity A proposal of this nature was made by 
prof. Martinotti, Director of the Royal Oenological Station at Asti, at 
the Viticultural Congress held m Alba m 1908 

578 - Determination of the Hydrogen-Ion Concentration of Wine. — Casaxe, l., m U 
Stazzom sperimeniah agrane ilahctYie, Vol I*II, Part 7-9, pp 375*388 Modena, 1919 

'The author (Royal laboratory for Agricultural Chemistry of 
Avellmo) puts forward a new method for determining the hydrogen-ion 
concentration (either the actual acidity or the acid energy) of wines and 
for ascertaining the total quantity of bases combined with each acid By 
studying the hydrogen-ion concentration of numerous wines by means of 
the saccharose-inversion method, it was found that the data obtained 
were not always in proportion to the acid concentration The proportion 
is lacking, for example, in wines of high acidity, wines for which the value 
of the hydrogen-ion concentration loses its importance and cannot be used 
for calculating the acids-to-salts balance. The author suggests a formula 
deduced from the calculation which gives the acid energy, a value that 
corresponds to the ratio of acid-base combination. In normal wines, 
in which the value is that deduced from the inversion of saccharose, the 
proportions of the two acids, malic and succinic, can be deduced alge¬ 
braically. On applying these calculation", the author obtained values 
generally little different from those obtained with the other methods now 
in use and which are also of a mathematical character, since the succinic 
acid is calculated from the weight of alcohol (0.17 cc of normal succinic 
acid to 1 gm of alcohol) and because the malic acid is calculated by dif¬ 
ference. As the ratio of succinic acid to alcohol is not constant in wine, 
the determination of the two acids by the method described above does 
not always give accurate results, whereas the algebraic method proposed 
by the author is more accurate. 

579 - Electrochemical Methods for Investigating the Addition of Sulphuric Acid 
to Wine. — Casaxe, I,., m Le Stazzom s penmentah agrane zlahans, Vol. 1 , 11 , Pt xo-ig, 
pp 549-568. Modena, 2919. 

When wines with feeble coloration, or wines difficult to keep or even 
“ diseased " are in question, the addition of a little sulphuric acid m such 
proportions as not to exceed the legal limits of the sulphates will obviate 
all these difficulties. This quite unhealthy practice is certainly illegal, 
hut the chemist does not always discover the fraud because, with the un¬ 
certainty of analytical methods, the origin of the sulphates present m 
wine is hardly ever investigated when they occur iu abnormal proportions. 

The author states that none of the methods for investigating this 
type of adulteration discriminates with certainty between the addition 
of sulphuric add and ordinary "plastering" (addition of gypsum). Since 
the chemical reactions showing the presence of sulphuric add and the use 
of “ plastering ” are essentially the same, whilst the electroche mi cal reac¬ 
tions are different, the author investigated the question at the laboratory 
of agricultural chemistry at Avellino (Italy). The condusions he arrived 
at are given below: 

[tn-nt] 
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The addition of fiee sulphuric acid io wine pioduces on increase in 
the ash which does not correspond to the quantity of acid added. The 
alkalinity of the ash does not decrease m piopoition to the add added, 
but in a lesser proportion, and no neutial reaction is obtained even if the 
amount of sulphuric acid added is proportional to the alkalinity of the ash 
The ash still remains alkaline even if more sulphuric acid is added than 
corresponds to the alkalinity of the ash itself. 

The electrochemical determination of the ash in normal or pla&leied 
wines gives results that agree with those obtained gravmietncally, whereas, 
in wine to which sulphuric acid has been added, the figures obtained are 
higher than those obtained by the fonner method The addition of 
sulphuric acid to wine leads to the formation of both the neutral and acid 
potassium sulphate. The presence of these two salts can only be diown 
by electrochemical methods, the electrical conductivity of the wme being 
determined using the Wheatstone bridge. 

580 - The Behaviour of Artificial Colouring Matters in Wine,— Scmm, p. and ruata, 
in Le Staziom spenmentah a^rane itahane, Vol I,II, Pts 10-12, pp. 4.97-520. Modena, 
X 9*9 

The authors report investigations which demonstrate that, in 
certain cases, wines shown by a first analysis to be coloured artificially 
have been proved (e. g ), by a contiol analysis made by law, not to contain 
any artificial colouring matter. 

On account of the importance of these observations as regards the pre¬ 
vention of fraud in the preparation and sale of wme, the authors have 
examined the question, especially regarding the extent to which the various 
factors which, m time, may have an influence on the disappearance of 
artificial substances added to wine, can be taken into account m practice 
To this end, a large number of basic and acid dyes were studied as to: 

(1) The action on them of the ferments and extract of the must 
during the period of most active fermentation. 

(2) The action on them of the volatile and extractive matter in 
wine, particularly during slow fermentation, 

(3) The action on them of the corrective matexials used in oeuo- 
logical practice. 

(4) The action on them of pathogenic organisms. 

The results, which are given in a series of tables, can be summarised 
as follows: 

The disappearance of artificial colouring matters in wine depends 
chiefly on the protein content of the wine in question and on the eventual 
presence of pathogenic organisms. A reaction is also apparently due to 
the tannins, since the dyes tend to disappear more quiddy in red than in 
white wines. In consequence, the dyes disappear more quickly from must 
than from wine, more quickly from incompletely fermented wine than 
from dry wines, and more quickly from altered wines than from healthy 
wines. 

Irving agents differ from organic agents by their wider scope and, 
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in fact, whereas proteins and tannins can only remove the acid dyes, patho¬ 
genic oiganisms can free a wine from all the dyes added, no matter what 
their nature 

As regards the practical application of these observations, it is obvious 
that if a wine shown by analysis to be coloured artificially is aftei waids 
kept m such a way that it becomes altered by disease, the fact that a fresh 
analysis reveals the presence of no dyes does not constitute a valid argument 
for anntilhng the first analysis If, however, the wine remains unaffected, 
two cases will have to be considered m the event of a second analysis 

(1) An actd dye was used (the nature of the dye is usually clearly 
shown by the tests used to identify it) — In this case, the second analysis, 
specially if made some time after the first, also has little value, because 
the artificial colouring matter has combined with the albuminoids and tan¬ 
nins m the wine and may no longer be identifiable by analytical methods. 

(2) A basic dye was used — In this case, the control analysis is fully 
reliable, because basic dyes remain practically unchanged m healthy wmes 

5S1 - Researches in Fluorine in Wine, in Italy. — Zay, c., in Le Staziom spenmmtah 
agmne itahane, Vol EH, Pis 10-12, pp 485-189 Modena, 1919. 

The author reviews the scanty literature dealing with the presence 
of fluorine in wine and in the grape, and diaws the conclusion that, although 
fluorine is biologically a normal constituent of wine, natural wines must 
be considered from the commercial point of view as free from this element, 
as it only occurs m minimum and negligible quantities. 

Studying the question from the standpoint of Italian wines, the author 
examined samples of undoubtedly natural wines from Piedmont, Tombardy, 
and the region around Venice. Some thirty wines Were analysed, but 
only slight traces of fluorine were found 

To find out whether, m soils exceptionally rich in fluorides, the vines 
could assimilate large quantities of fluorine and thus yield grapes and, 
consequently, wmes with a high fluoride content, the author carried 
out an experiment lasting two years in which he watered vines (m xo dif¬ 
ferent vineyards) with fluoride solutions of 0.25 per 1000 or 1 per xooo 
strength. The wines made from the grapes produced by these wines 
were found to contain but traces of fluorine, as did the lees deposited 
in the fermentation tanks 

The conclusion was then drawn that fluorine is normally present in 
natural wines, but in such small amount that its quantitative estimation 
is not possible by means of ordinary methods, whence it follows that if 
commercial wines contain fairly large quantities of fluorine, it can be as¬ 
sumed that this element has been added artificially. 

5$2 - Ott the Plastering of Wine (1). — Bqrntraeoer, A, m Le Staziom spenmentah 
agrarie itahane, Vol. EH, Pt 7-9, pp 349-360 Modena, 1919. 

An investigation of the influence on the reaction between cream of 
tartar and gypsum of: (x) Alcoholic fermentation; (2) the duration of 

(*) See also JR,, Nov. 1917, No 1063 and R., Jul>, 1918, No. 814. (Md) 
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the contact between gypsum and grape , (3) the relative quantity’ of gyp¬ 
sum , (4) the presence of whole marcs , (5) the vseparation of the grapes 
from the bunch The results obtained show that (1) The total marc 
present has a considerable influence on the quantitative results of plaster¬ 
ing , (2) the stalks have little effect m this respect, (3) the addition of 
1 % of gypsum to the grapes was more than sufficient to obtain the highest 
possible plastering 111 the kinds of grape used (Catalanesca, Rosa, Befama, 
Sangmella, Isabella) , (4) the degree of plastering increases up to a certain 
point with the rise m temperature , (5) plastering takes place rather rapidly 
in small-scale tests made at 21 5-24 5 0 C , and in 48 hours if frequent agi¬ 
tation is applied , (6) the alcohol that forms leads to a decrease m the in¬ 
itial content of sulphates, owing to the precipitation of the gypsum that 
had merely dissolved m the must. 

583 - On a Simplified Method of Sugar-making: the Production of Red Beet-Sugar 
With the Beet Taste. — The Kestner process, described by M Uindet before the Acade- 
mie <TAgriculture remarks by M E Pluchet, m Comply rendus des Seances de VAcade¬ 
mic d?Agriculture dc Ftcmce , Vol VI, No 11, pp 291-393 Pans, March 17, 1920, 

M Kestner, of Lille, wondeied whether it was worth while for the 
French beet-sugar makers to produce a sugar as white as that ordinarily 
used; provided such sugar would only be used for certain purposes, e. g, 
sweetening coffee, in chocolate, cakes, etc. For this leason he produced 
a red sugar by the direct evaporation of slightly purified beet juice. 

At first, M IyiNDET cast doubts upon the process, since beet sugar 
always retains something of the taste of the beet, in fact, so much so, that 
makers of champagne wines no longer sweeten champagne wines with 
beet sugar, no matter how r purified it may be ; the taste even reappears 
some years after the sugar was first added 

M. Kestner found an elegant solution of the problem. In his process, 
the beet juice is heated to 125 or 130° C, a temperature which does not 
affect the juice, but causes the beet taste to disappear The juice is pre¬ 
pared by the usual diffusion method and purified by adding an amount 
of lime equal to only half of that usually employed ; the juice is then pas¬ 
sed through a filter-press and evaporated at 125 or 130° C In this way, 
he obtains a slightly alkaline syrup which he saturates with phosphoric 
acid and evaporates {to a consistency almost like that of putty) at 130 0 C, 
at which temperature the beet taste disappears. The thick syrup sets 
and gives crystalline sugar 

It was M, Kestner's idea that beet sugar could be made in this way 
in small sugar factories, particularly in regions such as the South-west, 
where the sugar-beet is not grown M Linnet thinks, however, that 
the small works he had in view were destined to become large factories, 
for a works always engenders has a certain outfit, the cost of which 
must be paid out of the general expenses, hei s of opinion that this process* 
wotild have a chance of succeeding m the sugar factories in northern France, 
as they are gradually reconstructed. It requires less material and labour, 
since it does away with carbonatation, sulphitation, clarification, etc* 
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anti woiking up the by-products The fiscal question still lcquires solution, 
as the Revenue authorities wish to tax this sugar at the same rate 
as pure sugar, i. e., on the net weight; but it only contains 86 % of 
saccharose, and this alone should be taxed. 

M. Kestner asks that the same rule as that applied in refineries, 
the lule of jueld, should be applied to this sugar, and, in this case, there 
would be a deduction of 15 to 18 % on which no tax should be paid. The 
Revenue authorities ought to go into this question. 

In any case, it appears that 3 sugar factories, one in the South-west, 
will be established to work next season’s crop according to this method. 
It will be interesting to know the results obtained. 

M R. Pxuchet asked M. Rindet whether this process would not re¬ 
quire a large amount of fuel, seeing that the evapoiatmg temperature 
is 130° C, and whether the present high price of coal would not make the 
process very costly. With evaporation m a vacuum, evaporation is ob¬ 
tained at a much lower temperature than ioo° C. 

M Rindet replied that he had no data which would enable him to 
answer the question, but he would go into the matter. 

5S4 - The Chemical Composition and Industrial Utility of « Ye Goma» Oil. — L’A- 

^fanomte Coloniale , Bulletin ?nensuel du Jardm Colonial, New Senes, Year IV, 1919- 

19-0, No 2S, p Pans, Jamiary-Februaty, 1930 

The Chemical Department of the Jardin Colonial (Nogent~sur~Mame, 
France) has examined a sample of the seed of the " Eno Abura ” of Japan 
also known as “ Ye Goma " and “ Sudza " (Pcrilla ocymoides R.), which 
yields a drying oil in fair amount. The results of the examination were 
as follows : 


Moisture S <-o 

Fat . 51) 27 >' 

Nitrogenous matlei 22 > 

Ash I 3S > 

Not estimated . 2 j to > 


Ye Goma oil is used in Japan for warding off insects and for water¬ 
proofing clothes, parasols, and paper. When incorporated with lac it 
yields a brilliant and translucent yellow varnish. 

585 - MangOra Oil. — See No. 525 of thib Review. 

586 - The Preparation of Soya Sauce in Kwantung, China. — Grout, e. h , in The 
Philippine Journal of Science, Vol XV, No 3, pp 307-3x6. 7 pi Manilla, Sept, 1019. 

The preparation of soya sauce in China does not constitute merely 
a home industry, but is often a true commercial industry, carried out in 
l&rge factories. Rut it is always very difficult to obtain information as 
to the methods of manufacture and to obtain entry into the works. For 
this reason, the author, having been able to study the whole process fol¬ 
lowed in a factory in Canton, gives a description of the process, accompanied 
by photographs of the plant, etc., and the different stages of manufacture. 

[S8S-K8«J 
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The process devscubed comprises the following opeiations. The soya 
seeds are placed m a boiler, covered with water (14 parts by weight of 
the former to 11 parts of the latter), and boiled until soft, care being taken 
to prevent them getting ciushed ; when boiled, the beans are drained m 
bamboo baskets, allowed to cool, then spread on a table and mixed with 
flour (12 of flour to 14 of beans), taking care not to break the seed coat 
and making sure that each bean is covered with flour; the beans are now 
placed on racks to a depth of some 4 cm, and arranged with the fingers 
so as to allow free circulation of air, the racks are made of bamboo, and 
are usually round, 90 cm. m diameter and with a side 4 cm deep The 
racks are piled one above the other m a dark “ moulding ” room ; m three 
days after being placed m this room, moulding begins and is complete in 
one or two weeks, according to the season The flour-covered mouldy 
beans are placed in earthenware jars (46 cm high and 47 cm m diameter) 
which have been exposed to the sun for some months, and which are then 
filled up to the bnm with a 27 % solution of common salt The jars are 
left in the sunshine for from 2 to 6 months (the product is all the better 
the longer the exposure ; during the night or when it rams the jars are cov¬ 
ered with bamboo mats). The exposure to the sunshine leads to the evap¬ 
oration of the liquid with which the jars Were filled , for this reason, 3 days 
before some of the sauce is siphoned off, the jars are again filled with salt 
solution The 6 /is of the liquid m the jar is siphoned off ; the jar is allowed 
to stand, and more liquid is siphoned off until only 1 / 3 of the content 
is left. The sauce first extracted is the best and most costly, before 
being put on sale, it is again exposed to the sun for from 1 to 6 months, 
sometimes as much as 2 or 3 years. The addition of salt water, exposure 
to sunshine, filling up, and siphoning off the liquid are repeated 3 more 
times ; in this way, the quality of the sauces obtained deteriorates and these 
sauces are mixed together for sale. In some factories, instead of exposing 
the residue from the previous extraction to the sun, it is boiled to obtain 
the 2nd, 3nd and 4th extractions of sauce, but though this gives a product 
that sells very cheaply, it is of very poor quality. 

The mould which gives the sauce its characteristic perfume and taste 
is yellow and is probably an Aspergillus ; a black, injurious mould, a Mucor, 
sometimes appears, but all the beans covered with this black mould are 
rejected. 

58 / - The Cost of Milk to Producer and Consumer in the U. S. A, — Pearl, r , m Hoard's. 

Daityman. Vol XVII, No. 4, p. 148. Port Atkinson, Wis , Peb. 14,1919. 

The author gives the following information in tabular form: (x) The 
prices obtained by farmers who sold milk in 9 cities in the U. S A. in 
each year from 1913 to 1918 (first half-year), for the extreme years, these 
were, in cents per quart on 3.5% qiilk, New York 35 and 66? Boston 36 and 74, 
Philadelphia 34 and 65, Chicago 38 and 56, Buffalo 41 and 66, Baltimore 41 
and 70, Pittsburgh 30 and 60, Cleveland 32 and 58, Washington 42 and 79. 
Compared with the figures for 19x3 there were the following percentage 
increases in respegt of each town : 88.6, 105.5, 91.2, 47.4, 61.0, 70.0, 100, 
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81.3, 88.1 ; (2) the average prices obtained for 11 other farm products 
were, on the average for the U S., as follows : 




Products 


’ 

Price 

in 1913 

Price 

Jan -June 
1918 

Milk 

per quart . 

. * 

0037 

O 066 

Wheat 

per 

bushel . 

» 

0 787 

2 024 

Maize 

» 

» . 


0 594 

1483 

Potatoe 

» 

» . ... 

» 

O 642 

1 02I 

Butter 

» 

pound . . ... 

. » 

0 269 

0 416 

Hogs 


dnze t i . .... 

» 

0 218 

0 379 

Pigs 

» 

cwt 

» 

7 494 

*5 473 

Cattle 

» 


» 

5 **92 

9 373 

Sheep 


» 

. » 

4 542 

11458 

I<ambs 

» 

» .... 

b 

6050 

14 57 ® 

Onions 

» 

bushel ... 

» 

o *957 

1 528 

Beans 

» 

» . .... 

m 

2 221 

6 822 



— -_— __ - _ 

- __ 

_ 



Increase 


7 ^ 4 % 
157 2 
149 7 

59 0 

54 6 

73 9 
106 5 

59 1 
15 * 6 
140 8 

59 7 
207 1 


In a third table, the prices paid to the producer and the retail price 
for milk in each of the above-mentioned towns during 1913, 19x7, and the 
first 6 months of 19x8 are compared 

Taking the average of these nine cities, it will be found that the 
farmers share for milk during the first 6 months of 19x8 are 78.4 % 

higher than those of 1913. This increase in price is greater than that 
of potatoes, butter, eggs, cattle, and onions, and is smaller than that of 
wheat, maize, hogs, sheep, lambs, and beans The percentage increase in 
the price of milk during the first 6 months of 1918, compared with the 
same period of 1917, was greater than that of any other food product, three 
of which (potatoes, onions, and haricot beans) decreased m price. Except in 
Chicago and Buffalo, the producer received a higher percentage of the 
price paid by the consumer in 1918 than in 1913. 


588 - Milk Production in Southern China. — Sec No 55s of this Renew 


589 - The Fungoid Flora of Brie Cheese. — iyounifeira, a , in Compter undus de VAcadimie 
des Sciences , Vol Cl,XX, No, 6 pp. 336-339, 2 fig Pfiris, Feb. 9, 1920. 

Amongst the fungi* which grow on the surface of Brie cheese, the only 
ones that have been recorded and studied as yet, are several species of 
Penictllinm , which are supposed to play a part in the process of ripening* 
When the curd is left alone, it undergoes a senes of changes. The 
micro-organisms disseminated m the mass, attack the lactose and casein, 
and bring about various fermentations; the milk sugar, m particular, un¬ 
dergoes a lactic fermentation and the nitrogenous matter, under the in¬ 
fluence of proteolytic enzymes, is transformed to caseone. However, 
if these proteolytic ferments are to display their normal activity m the 
coagultim, this must be neutralised or even become alkaline. And it is 
owing to the intervention of the moulds that grow on the surface that the 
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organic acids, particularly lactic acid, undergo piogressive combustion 
and are finally destroyed On account of the important part thus played 
by these fungi m ripening, the author has investigated the question and 
now publishes his first results 

When samples from different ripening cellars were examined system¬ 
atically, it was found that the fungoid flora of Brie cheese was much more 
complex than had pieviously been thought During ripening, besides 
the well-known species of Penicilhmn , a whole fungoid flora develops, 
this flora includes, m order of frequency Fnsanimi sarcochrown Desm 
and Geotrichum candidtim X,mk, which are almost constantly present, 
then, much less frequently, Tnchospormm sp. and Botryotrjchmn pihth- 
ferum Sacc and March ; finally, on dned-up, ripe specimens, Hormoden - 
dron cladosponotdes (Bresen) Sacc , Gymnoascus luteus Zuck. and a species 
of Lasiobotrys are often found 

All these fungi develop solely their comdial form, with the exception 
of the last one, which develops perithecia in culture tubes The author 
gives interesting new details about two species, Tnchosponmn sp and 
Hormodendron cladosporioides 

590 - The “Xarque** (Dried Meat) Industry in Brazil; Production and Exporta¬ 
tion. — Bulletin commercial de la Section des Affaires eranomiques et commerciales du 
Mimsttre des Relations evteneares de la JRepubhque des Etais-Ums da Bresil , No S, p 22 ; 
No 9, pp 6-5 Rio de Janeiro, 1919 

“ Xarque 0 is dried, salted meat ; its manufacture dates back over 
a century m Brazil and the methods used have been imitated in other 
South-Amencan countries. Xarque is one of the products that helped! 
most m developing Brazilian cattle, especially before the war, as the cold- 
storage industry has only been established m the country since then. 

The xarque industry of Brazil is very advanced, whether on account 
of its plant or for the product itself and its derivatives, and large amounts 
are invested m it. The production of xarque in the different producing 
states is as follows , 


Rio Grande do Siul * 

1 f> 000 

metric 

tons 

Minas . . 

7 500 


» 

Matto Grosso 

1 500 

»j 

> 

Sao Paula . 

3 000 

* 

» 

Goyaz . 

553 

» 

>1 

Rio dc Janeiro . 

goo 

» 

» 


Prior to the war, trade in this product was limited to the states of 
Brazil, and recourse was necessitated to impoits from othei South-American 
countries to satisfy home demands Since 19x4, however, exportation 
has begun and developed rapidly. The exports from 19x3 to 1918 were 
as follows; 1913 , 21 tons , 1914 , 138 t. ; 1915 , 2 265 t. , 1916 , 7 122 t ; 
1917 , 8728 t , 1918, 4809 t. 

591 - A Native Method Used for Preserving Meat at Fez, Morocco. — Carpenixer, 
m the Recuetl de Medecine vetinnatre, Vol. XCV, No. 5, pp. 149-156. Alfort, 1919. 

Description of a native method used m Morocco for preserving meat, 
particularly beef The meat is sterilised by the triple action of salt, drying. 
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mid heating, whilst external contamination is avoided by covering with 
a layer of fat The author observes that this method combines prac¬ 
tically all the knovrn methods for preserving meat. 

592 - Country Hides and Skins. — walin, c v., Frey, r w , vexich, i. p and 
Hickman, R. W., m V S, Department of Agriculture, Farmers' Bulletin 10=15, p. 6 .), 
figs 46. Washington, August, 1910 

A joint contribution from the Bureaus of Markets, Chemistry and 
Animal Industry 

Country hides and skins make up more than one-third of all the hides 
and skins produced in the United States, and their condition on arrival at 
the tannery is of vital interest to all who use leather Too often the value 
of “ country” hides for leathermaking is less than that of “packer ” hides, 
because less care and skill are shown in the “ take off ” and in curing and 
handling. In consequence the hide trade discriminates between " country ” 
and “ packer ” hides and skins and pays less for the former 

This bulletin shows how farmers, ranchers and butchers may produce 
hides and skins of better quality. It gives detailed directions for skinning 
the animals and for salting, curing, and handling the hides and skins, with 
suggestions for more advantageous marketing, in order that that both the 
producer of hides and the user of leather may be benefited. 

The market classes and grades of both packer and country hides and 
skins are also defined and the main defects of country hides and skins, and 
the waste resulting from faulty practices, are indicated. Statistical in¬ 
formation in tabular and graph form as to market prices and price fluc¬ 
tuations is included in the appendix. 

[S# 1-592] 
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DISEASES DUE TO FUNGI, BACTERIA AND OTHER 
DOWER PLANTS. 

593 - Behaviour of Hybrid Direct Bearers as Regards Disease during the Drought 
in 1919 in Touraine, France. — see No 488 of this Remew. 

594 - The “Laoreas” Vine, Resistant to Oidium, in Cyprus. — The Cyprus Agricul¬ 
tural Journal, Vol XXX, Pt 3 and 4 ; Vol XV, Pt. 1, p 146 Nicosia, Jnly-Oct, 1919- 
Jannary, 1920 

During 1919, a vme was found in the Heloan property, at Alethnco, 
which was completely immune to Oidium Tuckeri, whereas all the surround¬ 
ing vines were severely attacked by the fungus. It was found that this 
vine came from Ayros Ambrosios (Kyrenia district), where it is known 
as “ Eaorcas ” The Agricultural Department will carry out experiments 
to ascertain the persistency of the immunity enjoyed by this vine. 

595 - Action oi Chloropicrin on Various Fungi. — Matruchot, t, and S£e, p , in Comp- 
tes tendns des Stance s de la Societe de Biologic, Vol. lyXXXIII, No 7, p 170-171. Pans, 
February 21, 1920. 

The toxic action of chloropicrin on animals (1) suggested to the authors 
the idea of trying its action on fungi. They used a closed area in which 
the air was saturated with toxic vapour The fungi were left in this air 
for periods varying between 7 minutes and 8 hours, then withdrawn and 
immediately replanted to ascertain their vitality. The experiments 
showed that the most fragile fungi are * Hypomyces oclwacea (conidia and 
chlamydospores), killed without fail after 30 minutes; then Mucor Muoedo 
(sporangia), Botrytis cincrca (conidia), Sclerohum echinaium (sderotia), 
killed after 3 % hours; then Nocardta sp. (arthrospores), Pdnicilhum sp. 
(conidia), Amblyo$por%um sp. (arthrospores), and Chaetomium boslrychodes 
(peritbecia), which die after period of contact longer than 5 hours 40 
minutes and shorter than 8 hours. 

In an atmosphere not saturated with chloropicrin, but containing 10 cgm 
per litre of air, all the fungi except AmUyosponum sp., were killed in 48 
hours, and double the strength killed evin that fungus in 42 hours. 


(1) See R, July-Sept., 1919, Nos. 1049 and 1050, P., Jan., 1920, Nos 6 and *48; 
Feb., 1930, No. 274 > R > March, 1920, Nos. 374 and 3^8. [Ed) 
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The fungi experimented on belonged to veiy different groups and 
represented the most varied vegetative or reproductive forms (mycelium, 
arthrospores, comdia, chlamydospores, scleroria, perithecia) and it may 
be concluded from the results that chloropicrm will completely disinfect 
an enclosure, in respect of any fungi it contains. It suffices to employ 
the toxic vapour at saturation point for 8 hours, or at a smaller concentration 
during a longer time which, however, is apparently not more than a few 
days. 

596 - Patents for the Control of Diseases and Pests of Plants. — See No 572 of tins 
Reucw 

597 - The Behaviour of Certain Varieties of Wheat as Regards Smut, in Emilia, 
Italy. — PeGlion, V , in RoiiduonU della sedate delh Rente Accadcmia det Lmcet , Classed! 
Scienze fisiche, matematiche e nalurali, and, Ualf-vear, 1910, Vol XXVIII, Pail io, 
pp 398-400, Rome, 1919 

Researches on 34 samples gathered in the field or taken succesively 
from parts of wheat recognised as smutted, by the Commission for the re¬ 
quisition of cereals m the province of Bologna, showed that 14 samples 
from various localities m that province were attacked by Tilletia Caries 
(= T Tntici), while 20 samples from the lower Ferrara district and from 
various localities m the provinces of Bologna, Modena, and Ferrara, were 
attacked by T. laevis A few samples were affected by both species. The 
samples belonged to the varieties Gentil rosso, Inversable, Fieri, Cologna, 
and one came from a field of Carlotta Strampelli. 

Gentil rosso and Inversable suffered most, but a marked resistance 
was noted in fields sown with Cologna, and which could be considered as 
practically free from the disease, as, all things being equal, only occasional 
ears were smutted, whereas, in adjacent plots, the Gentil rosso and In¬ 
versable varieties were severely attacked 

The variable degree of resistance of the species and varieties of Tnticum 
in respect of smut has been the subject of various researches, amongst 
which those of Tubeue, Kirchner, and Heckb are particularly instruc¬ 
tive. These investigations show that the practical value of a wheat vari¬ 
ety as regards its behaviour towards snmt is the result of 2 factors: 
the intrinsic resistance and the degree of germinating energy. Consequently, 
to judge the resistance of wheats to smut, it is sufficient to have recourse 
to the same criteria as those used in judging the resistance of wheats to 
rust. 

The intrinsic resistance is independent of the degree of germinating 
energy, which influences the behaviour of wheat in respect of smut in a 
similar way as the earliness of the vegetative cycle does in respect of rust. 

Early wheats like the Cologna variety escape attack; thus, varieties 
of wheat with considerable germinating power, like the Ohio wheat used 
by Tubeue and Appee, appear likely to escape smut. But Kirchner’s 
experiments, confirmed by Heckb, have shown that this estimate does 
not possess absolute value and, just as it should not be concluded that a 
variety with feeble germinating power is liable to smut, similarly a high 
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germinating power is not a sure sign of resistance to infection. It follows 
that, on lowering the germinating energy — which closely depends on 
the conditions of moisture and temperature under which germination 
takes place — it will be relatively easy to show the degree of resistance 
possessed by varieties of wheat. 

The author has applied this theory to the study of 13 selected families 
of wheat grown on a large scale , the sample grains were uniformly covered 
with spores of T laevis . One part of the seeds was sown m large pots 
on November 21, 1918 , the rest was sown m rows 111 the field on November 
23 Germination was very slow and the first shoots began to show only 
on December 15 

The results obtained tn July, 1919, are summarised in the appended 
table 


Families 

No 

Total eais 
obtained 

Healthy 

ears 

Infected 

ears 

* Percentage 
of infected ears 

— 

— 

— 

— 

— 

— 

Cologna 

12 

208 

138 

70 

33 6 % 

Zucchetto 

23S 

332 

2X0 

122 

36 7 » 

Cologna 

29 

184 

IOI 

83 

45 x » 

Zucchetto 

235 

181 

91 

90 

49 7 » 

Carosello 

. II 

229 

99 

I30 

567 » 

Turgido 

* , 255 

207 

80 

127 

6x 3 » 

Gentil rosso 
Demi-ariste 

| 48 

200 

76 

124 

62 0 » 

Marzuolo 

83 

821 

297 

524 

63 8 » 

» 

87 

347 

114 

233 

671 » 

Romaiiello 

211 

169 

50 

119 

70 4 » 

Inver* able 

179 

82 

24 

58 

70 7 » 

Rieti 

39 

198 

56 

142 

71 7 » 

Romanello 

187 

248 

64 

184 

74 1 » 

The extremes 

of this scale 

(Cologna K 

O. 12 = 

33-6 % , 

Romanello 


No. 187 =s 74 x %) are much more distant than those found between 
Tr%foanm polomcum, T . polomcwn X T . vulgare, and T vulgare m Heche'S 
experiments (23.5 % and 40 %) On confronting this result with the observ¬ 
ation previously cited regarding the almost absolute immunity of Cologna, 
grown in soils where other wheats were decimated by the disease, it can 
be concluded that this variety, like Zucchetto, is endowed with consider¬ 
able resistance to the attacks of T. laevis , a fact which the authoi thinks 
should be taken into account in the improvement of wheat by selection 
or crossing. 

59S - Pyihium Butleri n. sp., a Peronosporaceous Parasite of Various Cultivated 
Plants in India* — Subramanian, h S , m the Memoir* of the Department of Ann- 
culture in India, Botanical Senes, Vol, X, No 4, pp 181-194, 6 pi. Calcutta, 1919 
During the last few years, phenomena of withering and rotting to a 
fairly large extent have been observed in nurseries of young tobacco and 
pepper plants in Pusa and the surrounding district. These phenomena 
coincided with the presence of Pyihium , which is now known to be the cause 
of these alterations. 
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The disease had already been found on pimento near Surat (Bombay) 
and at Rangpur (eastern Bengal), and on the papaw tree in Kathiavar 
(western India) at Dacca, and in Burma. 

When the fungus, isolated from tobacco, ginger, and the papaw tree, 
was inoculated into these plants, as well as pimento, the potato and castor 
plant, the inoculation gave clearly positive results in most cases 
The species of Pyifnwm in question is described by the author as new 
to science under the name of P. Butleri 

In the case of ginger, the disease is propagated chiefly by the use of 
infected rhizomes m new plantations, and, m rate cases, by the soil itself 
if water logged To control the disease, the measures advised include 
the burning of all diseased gmgei plants, the use of crop rotations and 
healthy seed, perfect draining, and careful destruction of all weeds. 

The disease is very harmful to the papaw tree m damp seasons The 
diseased portion of the tree should be completely removed as soon as signs 
of attack are shown, and the wound thus caused by cutting should be treated 
with liquid antiseptics 

'As regards tobacco and pimento, treatment of the nurseiies with 
chemical was not found efficacious If the soil, however, is sterilised by 
burning the dry vegetation present in the nurseries, this acts as a preven 
tive measure 

599 - Catalpa bignoniodes x C. Kaewpfer^ Resistant to Low Temperatures 
and to Attacks by Macrosporium Catalpae. — Sec No 517 of this Revieu\ 

INJURIOUS INSECTS AND OTHER EOWER ANIMAES, 

general 600 - Insects Injurious to Cultivated Plants In Morocco, — vayssi£re p„ m the Buh 
lehn de la SocidtS entomolo jqite da France , No. 18, pp 34031.2. Paris, 1919. 

Using specimens sent during recent years to the Entomological Sta¬ 
tion at Paris, and others collected during a visit in the spring of 1919, the 
author has drawn up a preliminary list of the insects injurious to cultivated 
plants in Morocco. The list includes the following species: 

A) Orthoptera 

. (1) Schislocerca tatarica E , the most serious pest in Morocco. 

(2) Dociostaurus muroccams Thuiib., of secondary importance 
of recent years to Moroccan crops, as it has not appeared in numbers for 
some time. 

( 3 ) Gryllotalpa vulgaris E., very common, particularly m the Fez 
region, where the town nurseries suffer considerably. 

B) Coleoptera 

(1) Tropinota ennita Charp., occurred in great numbers in 1919 
in the Figuig and Bou-Denib oases, where the insect devoured the flowers 
of kitchen garden and ornamental plants, particularly beans, ins land roses. 

{2) Cassida mndis E-, collected at Taza on cultivated artichokes; 
it has probably been introduced recently, as it is not widely distributed. 

(3) Coiaspidema atrum 01., indeatified from larvae gathered in large 
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numbers in a lucerne field at Marrakech, where it caused serious damage 
in early spring, 1919 , the natives have only noticed it since 1918 

(4) Labidostomis hordei F, in vine buds at Meknes (1). 

(5) Capnodis tenebncosa 01 ., common m nurseries at Fez, where its 
larva is very injurious to fruit trees (peach and cherry). 

(6) Lana pisonrn R., causes considerable damage to pea crops 
and m stores m the Meknes and Rabat regions 

(7) Larmus afer Gyll and L. flavescens Germ, very harmful to ar¬ 
tichokes (by mining the stems) on farms to the north-east of Casablanca 

(8) Lixus scabncolhs Bohem, named from an imperfect specimen 
on beet in the Fez region. 

(9) Xyleboms dtspar F, has developed m large numbers on stonc- 
frtut trees, especially at Fez and Rabat, the trunks are literally riddled 
with the holes of this Scolytid. 

C) Iy e p i d o p t e r a 

(1) ZeiAzera pynna R., appeared at Fez and Rabat as a veritable 
pest of fruit trees ; the author found 6 larvae in one quince tree 

(2) Leucania (Hehophila) umpuncta Hw. ; a larva whose identifi¬ 
cation ought to be examined carefully is reported to have ravaged the 
fields m the Fez region from January to March of late years , it is said to 
attack all crops, especially graminaceae. 

(3) Sesamta nonagrioides Ref, very harmful to young sugar-cane 
plantations at Sidi Ali (Azemmon) and at Rabat 

(4) Phthonmaea operculella Zell, can be considered, after S. Marita, 
as the insect most injurious to crops in Morocco, it offers a serious hin¬ 
drance to the extension of the potato crop m the country, available infor¬ 
mation shows that this pest has been long present in the country (2) 

(5) Phycita diaphana Stgr., said to have attacked the leaves of the 
castor plant in 1917 at Rabat. 

(6) Eanas insulana Gn, is the sole pest found by the author on 
cotton plants at the Fez Experimental Farm. 

(7) Lita ocellatella Boyd., has increased to large numbers in the beet 
crops in the Fez region since 1917 (3). 

601 - New Studies on Sorosporella uvella, g Fungoid Parasite of Noctuidae in 
America (4}* Sfeare a. T., in Journal of Agricultural Research Vol XVIII, No 8. 
pp. 399 - 439 - Washington D. C., Jan, 15, 1920. 

Observations mainly of a biological nature on Sorosporella mella (Krass) 
Gd., a fungus recorded from the eastern United States and from Canada 


(1} See R , Oct -Dec , 1919* No 1298 {Ed ) 

(2) See R , Jan , 1919, No r jo and i?., March, 1919, No 404 (Ed j 
(3; Besides the species listed here, the beetle Cyrto^nathus forficatus I, and the I,epi- 
dopteron Thaumetopea ( Cnethocampa) processioned h , have been reported as injurious to 
the vmc and cork-oak respectively, in Morocco, as n-ell as other insects See R , July-Sept, 
1919, No 105;, and Oct.-Dec 1919, No 1305, (hd.) 

(4) See R,, June rpi?, No. 6x1 and R , April, 1918, No. 49 (Fd.) 
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as a parasite of various species of Noctuidae The observations are based 
on the study of artificial cultures of the fungus, on inoculation experiments 
on various living hosts, and on the histological study of infected insects 
before and after death 

It as now admitted that the fungus in question should be classed not 
with the Entomophthoraks , but with the verticillate Hyphomycetes until 
its peifect or ascigerous stage is discovered In fact, the development and 
structure of the comdiophores of S nvella 3 and the formation of the conidia 
are characteristic of the latter gioup of fungi 

The fructifications of the paiasite m question consist of thick-walled 
resting spores or chlamydospores and thin-walled conidia , the latter have 
now for the first time been definitely connected with the life cycle of the 
fungus 

It has been shown that the special, *saccharomycetiform vegetative 
cells present m the blood of infected insects are ontogenetically connected 
with other phases in the cycle of the fungus. These cells are ingested by 
some of the white blood-corpuscles (phagocytosis) and this is apparently 
followed by the destruction of the phagocytes This phenomenon has 
been overlooked by those who have studied the fungoid diseases of insects. 

The fungus grows quickly on artificial media and shows two entirely 
different types of development when cultivated on the appropriate medium. 
In certain cases, whether the fungus is cultivated on artificial media, or whe¬ 
ther the chlamydospores are put in damp cells, fruiting structures of the 
Isana type are produced 

The disease caused by S. uvella is rapidly transmitted to healthy in¬ 
sects ; in laboratory experiments a mortality varying between 60 and 90 % 
can soon be obtained 

602 - ProspaltelJa berlesei, a Hymenopterous Parasite ol Diaspispentagdm 
in France, Foutiers, S , m the Bulletin de la Socitte entomolo yqm da France , No. 18 , 
pp 33 Pans, ujii) 

As attention was drawn towards the end of 1918 to the appearance 
of Diaspis pentagom in Prance at various points on the Mediterranean 
shore (1), researches were begun with the aim of finding whether this scale 
insect was controlled by its natural parasite, ProspaItella berlesei 

The number of pierced $<§iles of D. pentagom furnished an almost 
certain sign of the presence of the parasite. In fact, a number of micros¬ 
copical preparations and rearing the adult insect inbreeding bottles provided 
absolute confirmation of the forecast made. 

JOtelBOSSS, ETC 
wjtmious 
VARIOUS 
J CROPS 


(1) See R.. March# 1919, No. 40$. ( M .) 

[$* 1 - 603 ] 


603 - Brack us rufimanus , a Beetle Injurious to Beans in California. — Campbell. 
R. E , in the U> 5 . Dcpk of Agric., Bulletin 807, pp. 1 22, 6 fig , 1 PI Washington, I)# 
C., January 27, 1920. 

Of late, bean growing, in California has been seriously affected by the 
presence of the bean weevil (Bmchus rufimmus Boh.) 

Although this beetle was recorded for the first time in the United 
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States m 1909, it has probably been piesenl there since 18S8 Wherever 
beans are grown m California, the beetle has been found , it not onl> de¬ 
creases the value of the product, but it has even led the farmers to reduce 
considerably the aiea devoted to the crop, 

B ntfimanns has one generation a year and does not dei elop m dried 
beans The egg stage lasts 9 to 18 days, the larval stage 10 to 15 weeks 
and the pupal stage 7 to 16 days ; the adult lives from 1 to 8 months. The 
eggs are laid on the green pods m the fields from the middle of March to 
the middle of May , the larvae are full-grown by August and September 
and the adults can be found from August to the June of the following year 

The damage caused by the bean weevil is mainly due to the fact 
that the larva feeds and becomes the perfect insect inside the seeds Many 
imagines remain m the seeds for several months, thus rendetmg them unfit 
for food, but other imagines leave the seeds as soon as they have passed 
the pupal stage, leaving round holes m the seeds at the place where the lar¬ 
vae have fed on the tissues The appearance of these seeds decreases 
their chance of sale and, moreover, the seeds are not only lighter but have 
a reduced germinating power. The germination power of infested beans 
is 20 to 40 % less than that of healthy ones. The germination of seeds 
one year old or more is only slightly less than that of new seed. 

In America, there are no natural enemies of the beetle that provide 
an efficacious and suie control 

Exposure to a temperature of 77-82° C for over 90 minutes kills all 
the beetles present in the seeds Fumigation with sulphur is not an effi¬ 
cient method of control Carbon disulphide in the proportion of 112 gm. 
per cu. metre in a hermeticaUy closed receptacle, causes the death of all 
the J 5 . rufimanns in the seeds It has been found that, in seeds kept for 
two years, all the beetles were dead. Seeds from late crops (after March 1) 
are much less attacked than those from early crops (Nov to March) 

Gq 4 - Insect Pests of the Groundnut in Queensland. — Jarvis k , m the Quscmiand 
Agricultural Jour nil, Vol XlT, Part 4 > PP -200-20 t, 1 pi Brisbane, 1919 

The insects listed below were observed by the author at Meringa, near 
Naims (Queensland), on groundnut plants belonging to the Spanish variety, 
grown for home use Tittle or nothing has yet been published on insect 
pests of the groundnut in Australia, probably, on account of the small area 
of the crop m that country. 

The following insects attack living plants : 

(1) Pseudococcus sp , very similar to if not the same as P tnfohi 
Forbes recorded from South America, where it chiefly attacks clover, 
about 30 % of the crop suffered in varying degree from attack by the scale , 
various stages of the scale were on the roots and other subterranean parts 
of the plant and were present in such numbers on the fruit as to cover 
them completely, in certain cases, most of the fruits on each plant Were 
decayed and the foliage had faded, apparently, P. trifolit had not previously 
been recorded on the groundnut in Queensland. 

(2) A Pyralid (Gtyphodes sp., or another microlepidopteron closely 
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related to that genus) ; m March, the larvae join the leaves of the plant 
together with silken threads, and eat the young shoots and leaf buds in 
the shelter thus provided 

(3) Laeha sp. (fam Lymantridae) ; adults of this Koctuid moth 
Were reared in February from larvae found eating groundnut leaves. 

(4) Clilondca assulta On. (= Hcholhis a&snMa) ; the larvae of this 
Noctuid were fairly common and damaged the young leaves and tender 
shoots. 

(5) Chi. obsoleta F. (== H armigera Hb); a few larvae attacked 
the young leaves to a slight extent 

(6) Atraciomorpha crenaticeps Blanch (fam Acridiidae) 

(7) Cyrtacanfhacruy sp (fam. Acridiidae) , this oithopteron, like the 
previous one causes slight damage to the leaves 

(8) Isodon punchcollc (fam Scarabaeidae) , the adults of this beetle 
were recorded from Sandgate m 1917 as damaging the plants by eating 
the stems just below the surface of the soil 

Insects that attack stored groundnuts . 

(1) Homoeosoma vagella Zell (fam. Pyralidae) , the larvae of this 
Pyrahd attacked some Giant Peanut groundnuts from Cairns ; they live 
on the seeds and, when full grown, they leave the pods and pupate in silken 
cocoons. 

(2) Tnbohmn ferrngineum Fab (fam Tenebnomdae); common 
in stored groundnuts ; T. confusum Duv. has already been reported as 
injurious to groundnuts in America 

(3) Carpophilns sp. (fam, Nitidulidae) , some adults of this beetle 
were attracted by dry groundnuts kept in a tm; they probably fed on broken 
nuts, residues, etc 

605 - Coelaenomenodera elaeidis n. sp., a Beetle harmful to the Oil Palm 
{Elaefs guineensfs), in the Gold Coast, Africa. — Maulik, $.,in t&e Bulletin of 
Entomological Res catch, Vol. X, Pt. 2, pp. 171-174, 3 fig. Uondon, January, 1930. 

The author describevS, as a new species, a beetle named Coelacnomc - 
nadcra elacidn (sttb-fam. Hispinae, fam Chrysomelidae), which is reported 
to be injurious to the oil palm ( Elacis gnmccnstd) in the Gold Coast, Upper 
Guinea 

From information supplied by Mr. W H. Patterson, Government 
Fuitomologist in that British colony, the insect has suddenly become in¬ 
jurious and is said to have destroyed all the leaves already open of several 
thousand palms in a single district. A similar invasion occurred in 1909, 
but ceased as soon as the next rainy season came on ; after that period the 
insect was very rare. The total damage is apparently considerable when 
the beetle is numerous. Regarding the nature of the damage, the larvae 
bore galleries In the young buds and the adults destroyed the young leaves 

606 - An Unidentified Dipterous Pest of Celery m Cyprus. — The Cyprus Agricultural 
Journal) Vol. XIV, Ft. 3-4, Vol XV, Pts, 1, p 152. Nicosia, July-Oct., 1919, Jan. 1920. 

A dipteron belonging to the sub-family Trypanetdae, but not yet spec¬ 
ifically identified, was recorded m 1919 on celery, which was attacked by 
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large numbers ol the insect. The dipterou lays its egg<* on the leans, and 
the larvae mine in the leaf, eating the parenchyma 

The presence of the larvae is shown by patches ot varying extent on 
the leaves All attacked leaves should be cut off and burnt at once , this 
prevents the appearance of a second generation of the dipteron and, con¬ 
sequently, a second attack 

607 - Neophy 11 aphis podocarpi n. gen., n. sp., an Aphid Observed on Po do- 
carpus macrophylla in Japan. — ta k a h ashi r , m the Cnnudi in EtUomolo^i, 
Vol 1 * 11 , No i, pp 19-20, 1 fig London, January, 1920 

The author gives a systematic description of a new species and genus 
of aphis named Neophyllaplns podocarpi, and found on the leaves of Podo - 
carpus macrophylla at Meguro (Tokyo). The winged and wingless forms 
both appear from May onwards m the second and following generations 
The sexuparous forms are wingless, but it is interesting to note that the 
oviparous female and the male as well are winged , these fonns appear 
in September. 

■ As is often found with species of Siphonophorina, the wingless vivi¬ 
parous females may produce either winged or wingless forms, but the 
winged females only produce apterous forms. 

The new genus is closely related to Phyllaphis Koch , but differs from 
it in several characters. 

608 - Cheimatobia brumata, a Maerolepidopteron Injurious to Cherry Trees 
in the Rhone Valley, France. — Bila^-chard, E., in La Vtea«rzcole et nuale, Year IX, 
Vol XVI, Iso 10, p 169. Pans, March 6, 1920 

The winter moth, Cheimatobia brumata , has been a pest for some years 
in the Rhone valley, especially in the north of Ardeche and the Loire de¬ 
partment The invasion has gradually spread up the Rhone valley and has 
been found at certain places in the Roanne district 

Orchards of cherry trees have suffered most. In the Rhone valley, 
some Were found whose foliage had been entirely scorched, and the crop 
was consequently much reduced. 

The author has tried to find out a method of control, complementary 
to that which consists in the use of bird-lime The transformation into 
the perfect insect takes place in the soil, but at a depth that it is dif¬ 
ficult to estimate on account of the vegetable remains that cover the soil. 
In 1916, the author injected carbon disulphide into the ground around 
some isolated trees which had been heavily attacked by the pest during 
the previous year. The injection was at the rate of some 600 kg. per hec¬ 
tare and was used at distances 50 cm. apart m every direction Satisfac¬ 
tory results were obtained, as the number of female moths caught on the 
bird-lime was much smaller than on trees around which no carbon disul¬ 
phide had been injected. However, the moth attacked the treated trees 
in spring, which showed that the treatment was not sufficient. Therefore, 
some more efficacious method should be sought, and the injections of carbon 
disulphide should be made closer together than they were in 19x6. 

The pest climbs the tree when the first cold weather arrives, a period 
which varies from one year to another. , 
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609 - Insects Injurious to the Almond Tree in Palestine.— bi,air, k g , m The En 

tomolo^ists * Monthly Magazine, Senes 3, Vol VI (Vol 1/VT), No. 61 (N 66b), p j •* 

Iyondon, January, 1920 

Mr. G Garb of New York, who has recently travelleed through Pa- 
le.stine, sent to the British Museum (Natural History), for identification, 
three species of insects which he stated caused serious damage to almonds 
growing in Palestine. 

Two of the insects received were wood or bark-boring beetles Cap- 
nodis carbonana Klug (fam. Buprestidae) and Eccoptogastcr {Scolytus) 
amygdah Guer. (fam Scolytidae) , the third is the aphid Tnbcrodryobuts 
persicae Cholodk 

It appears that Capnodts carbonaria has not previously been recorded 
as injurious to the almond tree The specimens in question were taken 
from trees m the Gderah colony, south of Jaffa (Palestine), on July 10,1919 
Pullgrown or nearly full grown larvae were found bormg galleries between 
the bark and the wood m the subterranean part of the trunk and roots The 
larvae pupate inside the galleries they have bored The insect has also 
been found in other localities, particularly in the colonies of Ekron, Beer- 
Jacob, and Pishon, and it is assuming great economic importance in connec¬ 
tion with almond growing m Palestine. 

Capnodis canosct and C tenebnoms I*. have been recorded in Dalmatia 
as inj’urious to plum and cherry trees, to which they cause harm similar 
to that done to the almond tree by C. carbonana 

A note appended to the present paper states that Mr, J. J, Waiter 
has often found two or three species of Capnodzs — amongst which C. 
tenebnoms is the commonest — on the trunks of old apiicot and other 
fruit trees at Salonika, in Besica bay, and in other regions in the eastern 
Mediterranean. These species, with Chalcophom, stigmatica Dalm., had 
evidently developed in the trees, which had already been attacked by 
their larvae 

610 - Phryneta spinator , a Beetle Injurious to Fruit Trees and Other Hants in 

South Africa. — Gunk, 1 )., m The Agricultural Journal of South Africa , Vol. X, No. 58, 

pp, zi 25, 14 iigs Johannesburg, 1919 

Morphological and biological description of Phrynda spinator P., more 
or less common in the Union and also known in Rhodesia, British I vast 
Africa, Nyassaland, and the Belgian Congo. 

The larva damages fig trees and willows most, by hollowing out, in 
the lower part of the trunk and sometimes in the roots, numerous galleries 
which hinder the growth of the tree, cause a decreased yield in the case 
of the fig tree, and make the plant less resistant to mechanical strain. 
When the attacks are repeated and serious the tree usually dies. It some¬ 
times happens that the beetle lays its eggs in peach and pear trees situated 
near infested fig and willow trees. 

The adult insect does considerable harm by eating the bark of many 
plants: — Willow, fig, apple, apricot, peach, nectarine, pear, plum, vine, 
Melia Azedemch, Cupressus Insitanica and C. horizontalis. 

Nothing is known concerning the existence of natural parasites of the 
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eggs and larvae of Phr spinator Imagines collected on fig and willow trees 
have been found to be attacked by I sari a sp , but it seems that this fungus 
is not to be counted on as an efficient means for controlling the perfect 
insect. 

In the case of the fig tree, the larvae hidden m the easily recognisable 
galleries m the trunk can be killed with the drawn-out tip of a knife or a 
strong, flexible wire, if the larvae are hidden deep in the roots and thus out 
of reach of a wire, a little paraffin or carbon disulphide should be injected 
into the gallery, which should then be stopped up 

After the larvae in the galleries are destroyed m this way, it is advisable 
to prevent deposition of further eggs, to protect the trunk m October (the 
adults begin to appear m November) by means of dose-meshed wire 
gauze, the two ends of which are tied close together with strong string, 
but taking care that the part where the gauze is tied is sufficiently far from 
the trunk to prevent the insect from laying its eggs on the bark through 
the meshes. * 

Bands made of paper covered with tar or carbolineum, as well as paint¬ 
ing the trunk with these two substances are not to be recommended as they 
injure bark of the fig tree. Spraying the trunk with insecticides is also 
inefficacious. 

The fig tree should be cultivated in such a way as to have a single trunk, 
so that the cluster shape or the presence of several stems on one tree should 
be avoided. The growth of weeds during summer should be prevented a 
they provide shelter for the beetle and make it difficult to see where the 
eggs have been laid on the bark. The growth of fig trees near willows 
should be avoided also, because the willow is the chief food of this 
cerambycid. 

Fig and willow trees that are severely attacked by the beetle and, for 
this reason, of no further utility, should be removed and caiefully and com¬ 
pletely destroyed. 

611 - The Orange Fly (Ceratitis cap it at si ) 5 Injurious to Peaches in Madagascar* — 

Uegendre, I., in the Comptes rendus des seances de la SociUe de Biologic, Vol. UXXXIII, 
No, i, pp. 8-9. Paris, 1920. 

As a complement to the information published m 1915 (1), the author 
now communicates the fact that, in December, 1917, and January-Pe- 
bruary, 1918, he has again observed the presence of Ceratitis capitata , 
widely distributed in the neighbourhood of Tananarive (Madagascar), 
where it injures peach trees. 

Peaches produced by trees from the Cape, gathered towards the end 
of December, 1917, before completely ripe, apparently healthy, and kept, 
in the laboratory, showed after a few days the presence of Ceratitis larvae 
in their pulp, in which the pest produced the usual alterations. 

ti) See R., June, 1915> No. 670. (Ed) 

[ 610 - 611 ] 
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612 - Protein Requirement of Maintenance in Man and the Nutritive Efficiency of 

Bread Protein. — SHERMAN, H C , with the Co-operation of Gillet, I, H. and Oster- 
berg, E (Department of Chemistry, Columbia University, New York), in The Journal 
of Btological Chemistry , VoL XIJ, No 1, pp 97-109 Baltimore, M, D., Jan , 1920 

A report of the net results of earlier experiments upon the protein 
requirement in the maintenance metabolism of man which were suitable for 
direct quantitative comparison, together with the data of the authors' 
own experiments upon a dietary in which nearly all the nitrogen was taken 
in the form of wheat bread. 

Probably the best indication of the normal protein or nitrogen require¬ 
ment can be obtained by averaging the observed nitrogen output m 
all available experiments in which the intake appears to have been barely 
sufficient or not quite sufficient to balance intake with output. Since, 
however, the protein minimum thus determined is influenced by the ac¬ 
tion of carbohydrates in economising protein and fats (x), the results will 
be comparable and will bear directly upon the practical problems of pro¬ 
tein requirement in food economics, but only in those cases m which the 
energy value of the experimental ration is at least approximately adjusted 
to the energy requirement of the subject. In order to minimise the per¬ 
sonal equation in the interpretation of the work of others, the authors' 
uniformly excluded all experiments showing a loss of body nitrogen greater 
than 1 gm. per day. The general average of the 109 experiments that re¬ 
mained shows an indicated requirement of 0.635 gm. of protein per kg. 


(1) See No. 1918, No! 1195 and 1196; R. April, 1920, No (E&) 
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of body weight, or 44 4 gm per “ average man ” of 70 kg. per day. The 
minor differences between the sexes are 0 633 gm per kg with men, and 
0 637 gm per kg , with women and therefore can be neglected. Although 
this represents a large amount of work from numerous sources, so that 
errors due to individual peculiarities etc , are minimised, the data of indi¬ 
vidual experiments, however, are lather diveigent. If the extremes are 
rejected, and attention is paid only to 94 or 76 experiments out of 109, 
the protein requirement becomes respectively 43 or 41 gm per man of 70 kg. 
per day, compared with. 45 gm for the 109 The more critical the selection 
included in the average, the lower the indicated piotem requirement 
becomes- As a general average, it can be estimated at about o 6 gm. per 
kg , or 4s gm per 70 kg per day. 

The authors have previously shown that the protein of rations consist¬ 
ing essentially of maize or oatmeal supplemented only by small amounts 
of milk (the latter furnishing but 10 to 20 % of the food protein), may be 
fully as efficient in the maintenance metabolism of man as the average 
protein or ordinary mixed diets. 

The authors give the data of a series of experiments (x) m which or¬ 
dinary (white) wheat bread furnished over 93 % of the protein consumed, 
and which demonstrated 1) That practical equilibrium was maintained 
on an intake of a little less than 0.5 gm. of protein per kg. of body weight 
per day , 2) that the protein of wheat bread showed as high an efficiency 
in maintenance as would be expected of the protein of mixed diet m general. 
This result is in accordance with the findings of Hindhbb# and of Mor¬ 
gan and Hintzb and also of Osborn# and Mbndkb and of Me Cobbum 
and his associates, that the wheat protein that suffices to maintain body 
weight in adult rats is about 5 to 6 % of the total calories of the food con¬ 
sumed Thus, as there is an average requirement of about 0.6 gm of pio- 
tein per kg. of body weight per day, this corresponds to 2 4 protein calories, 
or 6 % of the 40 calories per kg. which is commonly accepted as a fair aver¬ 
age energy requirement for moderately active people. 

It appears that a standard allowance of 1 gm. of protein per kg. of 
body weight per day, supplemented by milk products, provides a margin 
of safety ; the latter should be more liberal m proportion for growing chil¬ 
dren and for pregnant or nursing mothers. 

613 - The Hutrltlve Value of Yeast Protein. —■ Osborne, t b, and tosi, B b. with 

the Co-operation of Berry, B and W axeman, A. J , m The Journal of Bwlo^tcal Che¬ 
mistry, Vol XXXVIIT, No. 2, pp 223-227 + 1 Chart Baltimore M. D , June* 19*9* 

The idea of using yeast as a source of food protein for man and the 
higher animals is not new, although it has been given renewed emphasis 
through the war. It also presents the possibility of a synthetic production 
of protein from exceptionally simple compounds, and in addition, its use 


(1) Sherman, H C and Winters, J C., Journal of Biological Chemistry, Vol XXXV* 
P- 1918 : SmbmAN H C , Winters J 0. and V , Ibid,, Vol. XXXIX No* % 

P* 53 , 1919 
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1X3 supplying -water-soluble vitamine was recently demonstrated [Journal 
of Biological Chemistry, Vol XXXI, p. 149, 1917; American Journal of 
Physiology, Vol XI/V, p. 431, 1918) Although the statements on this 
point are not m uniform agreement, it has repeatedly been found that m 
the case of both adult men and animals, the utilisation of the nitrogenous 
components of yeast, as judged by the coefficient of digestibility and by 
the nitrogen balance is good. Feeding experiments with growing animals 
with the most exacting requirements for physiologically adequate protein 
are particularly useful for determining the utility nitrogenous nutrients. 
Apparently, there are no records of prolonged growth when yeast was the 
sole source of protein. Owing to this the authors kept rats for more than a 
year upon a diet in which yeast was the sole source of nitrogen as well as 
water-soluble vitamine The results showed a nitrogen utilisation in several 
cases of 74 to 83 %. The fact that animals can tolerate such large quanti¬ 
ties of a food product so unique as yeast, obviously indicates that toxic 
substances must be excluded. In other experiments m which yeast wds 
used solely as a source of water-soluble vitamine, the animals grew vigor¬ 
ously to adult size, but were sterile, with a very few exceptions, as the 
testes, showed an absence of germ cells. 

Other investigators have described similar conditions among animals 
fed on diets deficient in water-soluble vitamine. 

6x4 - Maintenance and Production Value of some Protein Mixtures. — hast, e b. and 

Stebnbock, H. with the Co-operation of I, etcher, F in The Journal of Biological Chemi¬ 
stry, Vol XXXVI1I, No 2, pp 267-385 -J- Charts 3. Baltimore, M. D , Jtme, 19x9 

The efficiency for growth of a protein mixture depends upon the quali¬ 
tative and quantitative composition of its amino-acid content. The sup¬ 
plementing effect of specific ammo-acids for certain definite proteins has 
been especially studied by Osborne and Mendel,, but up to the present 
time very little data have been accumulated on the efficiency for growth 
of practical protein mixtures in common use, both m human and in animal 
nutrition. McCoeeum has .shown the relatively low efficiency for growth 
of the cereal grain proteins when fed alone or in mixtures, and a much 
higher utilisation of casein and milk proteins. Hart and Humphrey de¬ 
monstrated that there is considerable variation in the utilisation of protein 
mixtures from plant sources for milk production. These studies have a 
decided practical bearing, as they show how a greater utilisation of a poor 
protein mixture can be obtained by adding some single protein, or a mix¬ 
ture of several with the proper supplementing qualities. 

At the present time definite knowledge is needed as to what products 
and in what amounts efficient supplementary effects he secured* to obtain 
the maximum utilisation of the cereal proteins. Bearing this in mind, the 
authors carried out experiments with pigs. The results, which are shown 
in charts, contain the following facts of practical importance :— " 

Cereal grain proteins of low production value are not appreciably in¬ 
creased in efficiency by supplementing with a maize kernel protein concen¬ 
trate, such as gluten feed, or by a legume roughage, such as alfalfa ; even the 
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proteins of flaxseed meal (oilmeal) when constituting 50 % of the 
ration did not increase the efficiency of those of the maize kernel, 
but when they constituted 20 to 25 % of the ration, there was an 
evident increase. 

The effective supplementing of cereal proteins, cereal proteins -ff al¬ 
falfa proteins, or cereal proteins + cabbage and potato proteins, was ac¬ 
complished by additions of either milk or whey, or meat or fish proteins. 
The two former were the most effective With but 16 % of nitrogen 
coming from the whey proteins, the efficiency of a maize + alfalfa -1- whey 
mixture was made nearly equal to that of a similar mixture in which 27 % of 
nitrogen came from skim-milk proteins m place of whey proteins. 

The tankage proteins were not quite so effective in their supple¬ 
mentary relations as were those of milk ar whey. 

The 18 % of nitrogen m a maize alfalfa tankage ration was prac¬ 
tically as efficient as when 35 % nitrogen was supplied It is to be expected 
that variations m the efficiency of the proteins of such commercial pro¬ 
ducts as tankage, fish meal, meat scraps, etc , will occur, dependent upon 
what proportion of their total proteins is derived from the less active and 
incomplete albuminoid group, such as elastm, collagen, keratin, etc. 

Meat crisps or fish meal fed with starch and serving as the sole source 
of nitrogen showed efficiencies of only 40 %, whilst milk proteins used 
under similar conditions showed a value of 60 %. 

The protein mixture of maize and milk, or oats and milk, showed 
production values of 60 to 65 %, with approximately 25 % of the nitrogen 
derived from skim milk, whilst the efficiency of a maize and tankage protein 
mixture, or a barley tankage mixture was about 4CT %. In the latter 
case approximately 30 % of the nitrogen was derived from Aankage. It 
appears fairly certain that either milk or meat will supplement the pro¬ 
teins of the various cereal grains to approximately the sapae degree, i. e, 
tankage when used to supplement barley, oats, or maize, will yield a pro¬ 
tein mixture of similar production value. In the same way, milk will 
supplement the various cereal grains, but in every case with more effi¬ 
ciency than tankage. This being granted, the choice of cereal grains for 
feeding animals depends entirely on their price when tankage or skim milk 
is added as a supplement. 

Further experiments, which touch human as well as animal nutrition, 
indicated that a protein mixture drawn from 5 common sources, viz., 
rice, wheat, maize, potatoes, and cabbage showed a low value for growth 
when the protein level was brought to a basis comparable with the other 
experiments, i.e., 13.3 %, by the use of a protein concentrate such as 
wheat gluten. The production value of this mixture was 19.4 %. When 
the nitrogen of the wheat gluten was displaced by an equal amount of 
meat crisps nitrogen, the efficiency rose to 32.7 %, and when replaced by 
an equivalent in milk nitrogen it rose to 47 %„ The efficiency of the 
latter mixture was not so high as a maize-grain-milk protein, mixture, due 
largely to the greater faecal losses involved in the mixed ration containing 
cabbage. 
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6x5 - The Distribution of Water-Soluble Vitamine. — osbokne, t b. and Meitoee, l b 

with the Co-opeiaUve of Ferry, E L and Waseman, A J , in The Journal of Biolo¬ 
gical Chemistry, Vol XXXIX No r, pp 29-34. + 2 Diagr Baltimore, M D., August, 1919. 

The water-soluble vitamme is widely distributed in ordinary food pro¬ 
ducts and it is also present m cottonseed, millet seed, flaxseed, Kafir com, 
hempseed, cabbage, alfalfa, clover, timothy, spinach, potato, carrot, and 
coconut meal. To this list the authors added the onion bulb, turnip root, 
the leaves, stem and roots of the beet, and the tomato fruit. 

It is also important to know the comparative value of the different 
natural foods with regard to water-soluble vitamine and nutrition, and the 
authors have conducted experiments with this in view. 

To permit more accurate comparisons of the water-soluble vitamine 
content of natural foods, the procedure adopted consisted in feeding each 
day small, known quantities of the vegetable product under investigation, 
apart from the basal ration which was fed ad lib. In this way the effects 
of the different food substances could be compared, based on the water- 
soluble vitamine content. It was found that the samples of clover, alfalfa, 
and timothy hays used to furnish the water-soluble vitamine were much 
less efficient than the dried immature specimens. The fact that this dif¬ 
ference exists, may have importance in feeding young animals and dairy 
cows. Consequently the authors advise that hay made from immature 
clover or alfalfa be used to replace a part at least of the milk fed to young 
stock, whilst the hay ordinarily given to dairy cattle should be replaced by 
that from less mature plants. 

6x6 - Probable Relation betweenfhe Fat-soluble Vitamine and the Yellow Plant Pig¬ 
ment. — I. Stbbnboce, G , White Com versus Yellow Com and a Probable Relation 
between tRQ Fat-soluble Vitamine and Yellow Plant Pigment, In Science, Vol b, No 1293, 
pp. 352-353 Philadelphia, Oct 10, 1919. — II Steenbock, H. and Boutwexl, P W., 
with the Co-dperatiou of Gross, EG, and seel, M. T, Fat-soluble Vitamine, the 
Comparative Nutritive Value" of White and Yellow Maize, in The Journal of Biological 
Chemistry, Vol. XL,I, No. 1, pp. 81-96. Diagr 7, Figs 2. Baltimore, M. D., Jan., 1920. 

The distribution of fat-soluble vitamine in various roots was inves¬ 
tigated by Steenbock, at the University of Wisconsin, M_disonwho 
concluded that, whilst coloured roots (cariots and sweet potatoes) are 
rich in this vitamine, the white roots (sugar-beets, mangels, dasheens 
and Irish potatoes) contain a negligible quantity or none at all. It is 
the same with the maize. The yellow maize has, all things being 
equal, a much higher efficiency in assisting in the development of young 
Stock thus fed, than the white grain. Red maize, with a white en¬ 
dosperm free from yellow pigment, gave, in experiments with rats, 
the same result as white maize, although somewhat inferior. A varie¬ 
gated maize with white, yellow, red and blue grain resulting from the predo¬ 
minance of yellow and red) gave results intermediate between those 
obtained with yellow and white maize. • 

There have also been other cases of possible correlation between 
the simultaneous occurrence of yellow pigment and fat-soluble vitamine, 
Osborne and Mendel found that whilst the yellow petroleum oils contain 

[s te-cis) 
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this vitamine, it is lacking in beef suet. Further, butter fat may be divided 
into 2 parts . One without colour and without vitamine, and one a yellow 
liquid containing vitamine SteEnbock and his collaborators have verified 
the fact that m the series of petroleum oils, the vitamine content is rather 
greater when the yellow pigment is more intense. Consequently, the vi¬ 
tamine ought to be found where the yellow pigment itself, or a compound 
in dose rdationship with it, is present If heated, butter loses the vita¬ 
mine, and at the same time, becomes decolorised 

6x7 - Behaviour of Bacterium call in Milk — gorini, c , m Atti della Reaie Accadema 

det Lmcei Serie Quinta, Rendiconti, clause di Scienze flslche, malematiclic e natural^ 

Vol XXIX, Ft 3, pp. HJ.-118 Rome, Feb x, 1920 

The biochemestry of Bacterium coh is a subject of much discussion, 
and one of the most debated points is its behaviour m milk. The author 
studied this question m the Bacteriological Laboratory of the Royal School 
of Agriculture, Milan, and has obtained results which led him to the follow¬ 
ing condusions: 

Bacillus coh develops differently in milk cultures according to its acidi¬ 
fying power. That is why it is possible to classify them into two types; 1) Po¬ 
wer fnl acidifiers which cause coagulation even when the milk has under¬ 
gone, owing to sterilisation such changes as to acquire a brownish tint; 
2) weaker acidifiers, which by means of its rennet enzyme, only cause 
coagulation when the milk has been so treated during sterilisation as to 
preserve its white colour The best way would be, if possible, to have milk 
produced antiseptically, so that any far-reaching process of sterilisation 
would not be necessary 

The distribution oi the two types of coli in the various media show 
the vigorous type morefrequently m forage and the weakeirtype m the 
excrements of man and cattle. In milk, the proportion varies owing 
to the double means of contamination through excrement and forage. 

The general condusion from these observations is that the diagnostic 
value of the coagulating power of coli becomes augmented, and several dif¬ 
ferences of opinion on this subject, especially with regard to the hygiene 
of water, can be smoothed over. 

CROPS AND CULTIVATION 

618 - Effect of Frost on Maize on the Tablelands in New South Wales, Australia- — 

Wenbeqlz, H., in The Agricultural Gazette oi New South Wales, Vol. XXX, No* 7, pp 509- 

51 x Sydney, July, 1919. 

On the tablelands in New South Wales, frost is one of the meteorolo¬ 
gical factors most harmful to maize, and considerably shortens the grow¬ 
ing season, exposing late varieties which have not yet reached maturity, 
to injury from heavy fronts. 

The season without frost is limited by the late spring frosts on the one 
hand, and by the early autumn frosts on the other. The latter have the 
more marked influence for the following reasons: 

|ei**f*J 
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(1) The plant in the first stages of development is much levs sensi¬ 
tive to the affect of low lemperatuies than in the cobbing stage when the 
turgid tissues contain a large percentage of water (very diluted cell sap) 

(2) In the spring some varieties are compaiativdy lcsislant to cold, 
whilst m the autumn, during the stages of earing and cobbing, all the 
varieties, without exception, are unable to withstand very low temperatures. 

(3) Several varieties of maize, even if injured by the spring frosts, 
are capable of developing fiesh suckers, which grow normally and replace 
the dead mam stem 

(4) If total permanent injury is caused, replanting is always pos¬ 
sible 

For these reasons, the following recommendations may be made 

li) Very early varieties should be chosen, such as Early Canada and 
Gehu (flint varieties,) Minnesota 23, Golden Glow, North-Western Dent 
and Silver King (dent varieties). 

(2) Acclimatised seed should be used and rigorous selection for early 
maturity varieties should be carried out. 

(3) Sow as early as possible. 

(4) Sow thinly to encourage stooliug 

(5) Hasten maturity by applying superphosphate at sowing time 
(an advance of 15 days is obtained) 

(6) Avoid the use of very large amounts of soluble nitrogenous 
fertilisers (ammonium sulphate and sodium nitiatc) which tend to delay 
maturity. 

6x9 - Relation of the Moisture Equivalent of Soils to the Moisture Properties under 

Field Conditions of Irrigation. — Harding, s T , : Irrigation and Hydraulic Engineer, 

Berkeley, California) in Soil Science , Vol VIII, No |, pp 303-312, Figs, 5 Balti¬ 
more, 1919 

In studies of the water requirement of soils under irrigation, or to be 
irrigated, some criterion which will furnish an index of the soil moisture 
properties is needed This index can be expressed m a moisture equi¬ 
valent (1) ; the comparison of this equivalent with other soil properties 
has usually only, been made under laboratory conditions. The author 
reports on investigations dealing with the critical moisture points of soils, 
under the actual field conditions of irrigation practice. 

The data given were secured from a wide range of soils, and include 
more than 9150 individual moisture determinations. The results discuss- 
sed covered a total of 136 determinations of moisture equivalents varying 
in numerical value fiom 4 1 to 37.6, and made m various parts of 
the Eastern United States from 1913 to 1918. Comparisons of moisture 
conditions were made both for the surface foot of soil and for the 
average of the upper 5 feet, between the maximum field capacity ap¬ 
plied to soils shortly after irrigation, the normal field capacity at from 
1 to 3 days after irrigation, and the usual moisture before irrigation and 
the wilting of the crop.. 

(1) See S„ 1919, No 422, Note. (Ed) 
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This comparison shows that there is a fairly constant, relationship 
between the moisture equivalent and the various moisture properties 
of soils, which appears to offer promise of utility m determining moisture 
properties and probable irrigation practice of soils, where irrigation is 
contemplated, particularly as regards the depth of water retained after 
irrigation, with its effect on the depth to be applied and the necessary 
frequency of application However, although the data presented indicate 
the nature of the relationship between the different properties studied, 
they are not sufficient to fix the numerical values except in a very general 
way. It appears that the relationship is not a linear one, that is, measur¬ 
ed in one dimension only, except m the case of the wilting coefficient (i) ; 
under normal field conditions, this last relationship would have been lower 
compared With that based on experiments with limited volumes of soil. 

The maximum depth of water per foot depth of soil, retained fox 
the upper 5 feet of soil was about 1 25 inches, which indicated that depths 
of single irrigation in excess of 6 to 8 inches, even under favourable soil 
conditions, will not be retained m the upper 5 or 6 ft. of soil. This conclu¬ 
sion is in accord with the results of general field observations from many 
sources (2). 

620 - Cause of the Unproductivity of « Raw ” Subsoils in Humid Regions. —McMjx.x.er, 

P !R (Agricultural Experiment Station, University of Minnesota), in Soil Science , Vol. VII, 

No* 3, pp 1333-236, bibliogr. of 4 works Baltimore, March, 1919. 

Harmeir has previously shown that certain subsoils, even when ino¬ 
culated, are less productive than others with regard to alfalfa (3) 

The results of vegetative experiments carried out by the author with 
soils similar to those employed by Harmer, show that an application of 
potassium sulphate and disodium phosphate, removes the " rawness ” of the 
above-mentioned subsoils, and renders them equally productive towards 
alfalfa as the corresponding surface soils. This proves that “ rawness ’’ in 
these cases is due to lack of readily available mineral nutrients. 

621 - Potassium-Bearing Minerals as a Source of Potassium for Plant Growth. — 

De Turk, E. (University of Illinois), in Soil Science, Vol. VIII, No. 4 ,'pp 269-301, Tables 

12, Bibliogr of69works. Baltimore, Oct, 1919 * 

The earth’s crust, to a depth of io miles has been estimated to contain 
an average of 2.32 % of potassium; more recent calculations place the 
estimate at 2.46 %, which indicates that the problem of potassium fox 1 
agriculture is one of liberation rather than of supply for normal agricultural 
soils and the common farm crops. 

After a review of previous investigations connected with this subjept, 
the author passes on to his own researches which included 4 experiments 
carried out for the purpose of obtainingjnformation on the following ques¬ 
tions ; a) Will applications of primary potassic minerals to peat soil afjfect 

(x) See E. 1913, No. 903. (Ed.) t 

(a) See Hosier J. G. and Gustavson, a. B., Soil Physics and Management. Philadelphia, 

1917. (Ed.) 

(3) See E., 1919, No. 162. (Ed) 
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the yield of crops grown therein ? 6) To what extent can crops utilise the 
potassium in those minerals ? c) Is the availability of the mineral po¬ 
tassium for plants affected by the presence of actively decomposing or¬ 
ganic matter or of magnesium or sodium chlorides ? d) What are the effects 
of the above-mentioned decomposing matter upon the amount of potassium 
which can be extracted by water from these minerals under soil conditions ? 
e) What efFect does decomposing organic matter have upon the solubility 
of the mineral potash in the absence of soil ? /) What is the explanation 
of the low availability of the potassium of dune sand ? 

The author employed m these researches minerals containing the 
following amounts of total potassiun : Orthodase 11 %, microchne 11 23 %, 
leucite 9 49 %, alumte 8 32 %, ignited alunite 13,72 %, lepidolite (1) 
8 99 %, limestone 0.21 %, and calcium carbonate 92 % (approximately). 
The organic mateiials used were: Clean, finely ground, alfalfa hay, and 
prairie hay, fresh cow manure without litter, dried at low temperature and 
ground; and the same without drying; pure chemicals were also used 
Buckwheat was employed for the pot cultures. 

Results showed that finely ground potassic minerals increased the 
yield of buckwheat in peat soil by 21 to 34.8 % ; but lepidolite was detri¬ 
mental, expecially if present in large amounts These results should, 
however, be confirmed by further experiments and with other cultivated 
plants. The addition of crop residues, manure, soluble sodium or mag¬ 
nesium salts to peat soil together with the minerals used in this experiment, 
did not increase the crop yield or the availability of the mineral potash. 
The so-called “ feeding power ” of the plant itself, through the activities 
of the roots system, is an important factor in the utilisation of relatively 
insoluble potash. 

The solubility of the minerals used, as determined by extraction with 
water, was very low, except in the case of lepidolite, but this was increased 
by ammonium chloride, and by decomposing alfalfa The result in the 
latter case may be due to ammonification of the nitrogenous compounds 
in the alfalfa. All the minerals ilsed can absorb considerable amounts 
of potash in solution ; this absorption is probably physical to a large extent. 

The low availability of the potash of dunesand was due to the fact 
that most of the potash was contained in the larger particles, whose rela¬ 
tively small surface is sufficient to explain the low solubility of the potash, 
however, the increase m solubility of the potash in such sands was not 
sufficient to be of practical value. 

*■ 622 - The Relation between Certain Acidic and Basie Constituents of the Soil as af¬ 
fected by Ammonium. Sulphate and Nitrate of Soda. — Howard, l p, (Rhode is- 

land Agricultural Experiment Station), in Soil Science Vol. VIII, No, 4, pp. 313-321, 

bibliogr. of 12 works. Baltimore, Oct, 1919 

From investigations made with soils manured with ammonium sul¬ 
phate and nitrate of soda, respectively, during the past 25 years, the author 
draws certain conclusions concerning the well-known fact that the former 

(4) A mica containing lit h ium and potassium (Ed.) 
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produces an acid condition in the soil, whereas the latter tends to produce 
an alkaline reaction. He believes that soil acidity is comparable to the 
condition of acidosis in the animal organism, and reflects a change m the 
position of equilibrium between acids and bases, the soil being considered 
as a mixture m part, of more or less inactive basic and acid constituents 

In the soils under observation, the lime requirement, the exchange of 
bases by extraction with a normal solution of potassium chloride, the 
extraction with 2/2s hydrochloric acid, the ammonia extract, an the 
hydrogen-ion concentration were determined The results of the whole 
series of observations indicated that soil acidity caused by long-continued 
use of ammonium sulphate is due to a change m the ratio of bases to acids 
The position normally occupied by the stronger bases such as calcium 
and magnesium is taken by weaker bases such as iron and alumium. The 
neutrality of the soil solution can no longer be maintained, since salts 
of these weak bases dissociate, and the resulting free acid is accompanied 
by a definite concentration of hydrogen 10ns 

623 - Influence of Mines upon Land and Livestock in Cardiganshire, Wales. — Griv- 

bith, J J (Agricultural Department, TJmvcraity College Aberystwith), m The Journal of 

Agricultural Science, Vol IX, Pt 4, pp 366-395, pi. 16. Cambridge, 1919 

In North Cardiganshire there is an area of 3000 acres of good land 
that has become unproductive and deleterious to stock owing to contami¬ 
nation from lead mines m the neighbourhood, caused either by surface 
drainage water from the debris, by sand blown from the heaps by the dry 
east winds., by the use of mine waste for making and repairing roadways, 
by contaminated water running out of mine levels, or by actual contact 
with the animals themselves Whatever the exact cause, the unproduc¬ 
tiveness of the affected land is due to the presence in the soil of toxic 
substances mainly lead and zinc, and, in some cases, copper, iron pyrites 
and marcasite. The list of minerals classified according to relative abund¬ 
ance causing injurious effects is given as follows : Galena, ceruSsite, pyro- 
morphite (lead minerals); blende, hemimorphite or Smithsonvte, calamine 
(zinc minerals); iron pyrites and marcasite (iron sulphides) ; copper pyrites, 
malachite, azurite (copper minerals); manganite (hydrated oxide of manga¬ 
nese) , and siderite (carbonate of iron). Unfavourable changes may arise 
m the mechanical composition of the soil, leading to deterioration of its 
physical properties such as its capacity to retain water. 

The deleterious effects are much more pronounced upon some crops 
than others. Leguminous plants, for example, appear to be the most 
susceptible. Lead and zinc are carried on to the soil in the form of galena 
and blende respectively, i. e., as sulphides that are soon acted upon in the 
soil, and converted into other compounds. It appears probable that the 
lead is in some measure retained by the hunuc or other colloidal substances 
of the soil, and enters into the composition of the plant, but only in very 
minute quantities. The poisoning of animals may be attributed more to 
the lead deposited on the exterior of the plants rather than to that contained 
internally. 

£«**-**»] 
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The application of sodium silicate to the soil tends to mitigate the 
undesirable influences of mine refuse upon plant growth; but the most 
effective remedial measure is the application of a heavy dressing of lime 
considerably greater than the lime requirement, as determined by the 
absorption of lime from calcium bicarbonate solution. Apait from liming 
it is by # preventive rather than remedial measures that the losses of both 
land and livestock may best be minimised and this should involve. Careful 
management of active mines, to reduae as far as possible the amount of 
injurious ingredients allowed to flow into riveis, the guarding against 
pollution from disused levels , the protection of mine slime and sand heaps 
at both active and disused mines so as to prevent the material from being 
washed into the water courses ; due attention paid to the construction and 
care of river and leat embankments, selection of stock the least suscep¬ 
tible to lead poisoning for grazing affected pastuies which should be worked 
alternately with unaffected land ; allowing the washing of pastures by rain 
after floods before further grazing, fencing off the very worst of the poisoned 
land, threshing contaminated hay before it is supplied to the animals; 
the strict avoidance of utilising mine wastes for any purpose whatever 
that may lead to injury to land or stock 

The effects on oats, clover and mustard were determined by experi¬ 
ments in pots, and these were confirmed by limited additional experi¬ 
ments earned out in the field. 


624 - The Use of Alkali Water for Irrigation. — Harris, p s and butt, n. i., in Utah 

Agricultural College ’Experiment Station, Bulletin No 169, pp 1-41, Bibliogr of 54 works. 

Eogan, Utah, July , 1919 

A survey of the literature dealing with this subject demonstrates that 
although some observations have been made on the action of water contain¬ 
ing alkali on the soil and plants, 1. e., water with excessive quantities of 
soluble salts, practically no systematic expenments have been conducted 
to determine plant tolerance of such water Most of the field observations 
admit error in interpreting the effect, owing to complicating factors, such 
as the original salt content of the soil, the accumulation of salts in the upper 
strata and the action of various non-alkaline salts.' To study the effect 
of the alkali salts when present alone in the water, an experiment was 
begun at the Utah Experiment Station in 1915, to determine the concen¬ 
tration of various salts necessary to make water unsuitable for irrigation 
in loam and sandy soils. Pots containing an equivalent of 7.24 kg., 
of dry loam soil and others with 7.69 kg., of dry sand, were used. Through¬ 
out the experiment, moisture was maintained at 20 % of the dry weight 
of soil, by the addition of adequate solutions. In each pot, 30 kernels of 
New Zealand wheat were planted with a final reduction to 20. The pots 
were then sealed with paraffined paper to minimise evaporation and, conse¬ 
quently, the concentration of the salts at the surface. The following 
solutions were used: Sodium chloride and sodium carbonate, ranging 
from 500 to 4000 parts per million; sodium sulphate from 1000 to 14 000 
parts per million, and equal quantities of each of these salts from 1000 to 
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io ooo parts per million. The soil in the pots was moved and mixed each 
year, the experiment covering a period of 4 years, until 1918. 

So many factors enter into the toxicity of alkali (the nature of the soil, 
drainage, amount of water necessary for irrigation, soil moisture, methods 
of handling the soil, etc.), that it is impossible to give definit limits of 
salinity in irrigation water. However, in the experiments reported, the 
dry matter produced, the height of plants, the number and wbight of 
leaves, the number and length of qilms, the number of ears and spikelets, 
the turgidity of the plants, and the general appearance of the crops, were 
all found useful indications of the effect of alkali water. 

Results in different soils, showed that wheat cannot be irrigated with 
water containing 1000 parts per million of sodium carbonate, and that 
even 500 parts per million will, m a short time reduce the growth of the 
crop. On the other hand, more than 1000 parts per million of sodium chlo¬ 
ride, and more than 4000 parts per million of sodium sulphate proved to 
be harmful after 2 or 3 years. A mixture of the three salts, although not 
so toxic as the most injurious of the salts, was more harmful than the less 
toxic ones. More than 4000 parts per million should be considered as 
dangerous. The authors also conducted laboratory experiments during 
the winter of 1918-1919 with 20 groups of loam soil, each of which contain¬ 
ed 66 tumblers ; to each group, combination solutions of sodium chloride, 
sodium carbonate and sodium sulphate were applied in proportions varying 
from 1 to 9. The concentration of the different solutions ranged from o 0625 
to 1.25 gram-molecules per litre. 

In this experiment, the first definite toxic effect was with a molecular 
strength of 0.3125 and became more marked with a molecular strength 
of 0.5. 

625 - The Carbonification of Burnt Lime in Soils. — Macintosh, w h (University of 

Tennessee Agricultural Experiment Station) in Soil Science , Vol VII, No 5, pp 325-446, 

Fig 1, PI. 4, Bibkogr of 73 works. Baltimore, May, 1919. 

The practical and economic importance of liming is more and more 
evident, and the development of modem crushing machinery has favoured 
the use of ground limestone as well as of burnt lime. The following quest¬ 
ion has therefore to be considered:— Which of these two types is scientific¬ 
ally and economically most advantageous? The application of either burnt, 
air-slaked or water-slaked lime is followed by the phenomena of absorp¬ 
tion and carbonification, changes whose order depends on existing soil mois¬ 
ture conditions and the manner of application. If the application is in 
excess of the immediate absorption coefficient, calcium carbonate will be 
formed from the unabsorbed lime, followed by the slow decomposition 
of the carbonate and, finally, an absorption of lime by the soil which differs 
from the initial rapid absorption and may continue over a period of years. 
A quantitative comparison, between the activity of burnt lime and natural 
limestone in soils can, therefore, be based upon periodic determinations 
of the ca l n i nm carbonate, which shows the need for a careful study of 
the carbonification erf lime in soil The author has examined this question 
both in the field and in the laboratory. 
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Neither dry calcium oxide, 1101 dry calcium hydrate react -with carbon 
dioxide, but a blight film of moisture is sufficient to initiate the carbonate 
reaction. Small amounts ol calcium oxide exposed to normal humidity 
reverted to the carbonate more lupidly than if obtained by slaking. 

The formation oi oubonate from calcium hydiate is contiolled by 
the amount of fiee water available to convert the hydiate from solid to 
solution phase. The carbon ili cat ion of the burnt lime must be preceded 
by hydration and dissolving, but, when moisl carbon dioxide is present, 
the reactions, are so rapid as to be practically simultaneous A protect¬ 
ing film, of calcium carbonate around the uucki of hydrate is liable to 
be formed, which retards further carbonifi cation due to exposure to the air. 

Pot and field experiments showed that the lime carbonated more 
rapidly when applied on the surface of the soil, than when dug in either 
as dry mulch or in damp soil, a sandy compost applied to the surface soil 
tends to retard earoonification. After the application of 2 tons per acre 
of burnt lime and the admixture with the upper 6 inches of a soil 8 m., 
deep, the maximum carbonification ensued within 5 days, and complete 
absorption occurred withm 10 days. The time taken to attain this maxi¬ 
mum was not influenced by the 90 tons of supplementary dry manure. 

When the applications were larger (8 tons per acre) the maximum 
carbonification (96 % theoretically) of the unabsorbed residues was com¬ 
pleted after 19-38 days. The supplementary dry manure treatment caused 
no determinable change during thus period. Whilst carbonification was 
more rapid with light or medium application of lime, with heavy appli¬ 
cations of 32 tons per acre, however, it took place more gradually; it reach¬ 
ed about 80 % of the theoretical amount for the lighter quantity and 
50 % for the heavier at the end of the second year of exposure, after 
which there was but little change. 

The losses of total calcium salts from the several carbonate checks 
were practically independent of the extent of treatment; whereas the los¬ 
ses from the burnt lime increased according to the amount of treatment. 
In the case of soil in &itu, the subsoil considerably obviates these losses. 

The comparison between a clay loam and a silt loam showed that the 
addition of water to the former caused more rapid mid greater carbonifica¬ 
tion either with surface application or with lune dug in but this was 
not the case with the sill loam. 

The result of practical experiments under different conditions demons¬ 
trates that although the carbon dioxide utilised in carbonification is partly 
due to the soil atmosphere, it is derived in the main from that furnished by 
the aerial atmosphere. The open sandy types effected a more extensive 
carbonification than the heavier types even if these were rich in organic 
matter. This was probably due to a smaller absorption of lime by the sandy 
types of soil. , 

Finally, the following facts are interesting from a practical stand- 
'point: The burnt or slaked lime in 2-4 ton application per acre, reverts 
to the carbonate more rapidly when left on the soil surface than when 
( mixed with a dry mulch or the moist soil; carbonification is much more 

" C«*« 
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rapid in humid atmospheric conditions. If the oxide or hydrate appli¬ 
cation is left on the surface for several days piior to working m, the treat¬ 
ment is, m effect, an application of finely divided calcium carbonate. 
If, on the contrary, the oxide or hydrate is incorporated within the upper 
zone of the soil, prior to a more thorough distribution, the concentration 
thus effected will bring about m the treated zone, a temporary and partial 
sterilisation which may have beneficial results. The first action of burnt 
lime applied to soil is to fix atmospheric or soil moisture, and once this 
is accomplished, there is no tendency to effect any chemical disintegration 
of soil organic matter. Xeither the burnt lime nor the slaked lime, in the 
quantities ordinarily employed can be considered as chemically destructive 
of soil organic matter when used m the manner considered advisable 
in ordinary applications either on the surface or worked into the soil 

62 6 - Carbonlcation or Manuring with Carbon Dioxide. — 1 gerlach (i*andw. insti¬ 
tute der Kaiser Wilhelm-Gesellschaft in Bromberg), Kohlensduredunguug, in Mittezlun^en 
der Deutschen JUindwirtschafts-Gesellsckaft, Year XXXIV,No 6, pp 77-82 Berlin, 1919 — 
II Riedel, F , Die Anwendung der Kohlensauredungung in grossen Ibid , Nos 32-34-35, 
pp 429, 451-455, 467-469, Figs 6 — III Ibid, m Tonutdustne Zeituru;, Year XI,III 
pp 607-619 Berlin, 1919. — IV Ibid, Die Ausnutzung der Kochofenabgase zur Koh- 
lensauredungung, in Stahl und Eisen, Year XXXIX, pp 1497-1506 Bssen a d. Ruhr, 
1919 — V Ibid, Verfahren und Kinrichtung zur Ausnutzung Koblensamehaltiger, un- 
reiner Gase Oder Abgase (D R P. 3x6637, Ed 806), in Chemsches Zeniralblatt , Vol. 1-11, 
No 8, Techn Teil , p. 334 ^ Berlm, 1920 — Vi GehrixG, A , Dungungmit Kohlensaure, 
in Vmschau , Year XXXIII, pp 809-813, Berlin, 1910 —VII Block, B , DieVerwen- 
dungder Kalkofengase zur Kohlensauredungung, in Deutsche Zucbenndustne , Year XCIV, 
PP 399-401 Berlin, 1919 

I. — Fischer R (Gartenflom pp 298-1912) and others have previously 
demonstrated the possibility of increasing the yelds of crops by augmenting 
the amount of carbon dioxide m the air Gerlach, resuming these expe¬ 
riments at the Agricultural Institute at Bromberg, obtained on an average, 
m 1918 the following results (p 697, Table I), comparing crops in open 
field with crops m glass cases m small greenhouses with or without the 
introduction of carbon dioxide 

The extra yield in the opei field may be attributed to cloudy weather, 
but the data for the lettuce are not reliable, as there was only a single 
plant in each pot Nevertheless, according to these experiments, a posi¬ 
tive action of carbonication cannot be denied, but Gerlach asks if the 
results are sufficiently important to justify practical use without first 
waiting for further confirmation by later experiments. 

II-VH. — Besides this, Riedel observed that out of 100 parts of 
organic plant tissue cme-half is composed of carbon, m this way: 

Although up till i860, it was believed ub antique that plants were 
able to feed themselves organically, that is to say on carbon from the soil 
humus, Tdsbhis’ theory of carbon dioxide assimilation from the atmosphere 
was accepted, without however attributing any importance to the fact 
that the air contains barely 0,3 % of carbon dioxide and that the marked 
development of vegetation in the carboniferous period, which. led to the 
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Percentage of dry matter of crofts grown in often and also from plants 
grown under toner with addition of tarbon dioxide. 


Ct ops 


I11 open field 


t nda covet f- CO 3 


Oats . * 
White Must aii L 
Canols . , . 
Runner Beans 
Blue I,upm . . 
Tagetes 
Phlox . . . . 
Helioltope . - 
Bettucc . . 


+ 8 % 
+ 11 

+ 25 
—|- bo 

+ 35 • 

4- 19 
+ 41 
+ 8 
■+ 50 


+ 15 a 20 % 
+ 18 

— 4 

-j- 6 

4 * 14 

+ 31 
+ 47 
+ 37 

— 31 


Potato tubers , 
Rye, seed . 


Wain 

Mineral 

content 

Nitiogen 

Hydrogen 

and 

Carbon 



oxygen 1 
— «„ „ i 


75 % 1 

1 % 

0.3 % 

12 % 

IT. 7 % 

* 3 A 

2 

1,8 

41,8 

41 


formation of the coal measures, nOw utilised by man, may be. attributed 
to the larger quantity of caibon dioxide then present in the atmosphere. 
Taking this into consideration, Rikj >EP worked out a method of applying 
carbon dioxide by utilising gases produced by combustion rich m this 
compound. These gases are available in large quantities, especially in the 
metallurgical industry. With this in view the Di^m'scH-jbitxEMBTjRGiscHP 
Bkrukwkrks ctnd Htttten A. G. of Dortmund took up the author’s 
proposition, and made an experimental apparatus. Thus, in the spring of 
1917, 3 glass houses 19.O8 ft wide by 81 ft. long were constructed, and 2 
of these were used for comparative experiments. Burnt and purified 
blast-fumace gas was introduced through a double set of perforated pipes 
running round one of the glass-houses. 

The olher, on the contrary, better exposed, received no carboii 
dioxide The following table shows some of the quantitative results 
obtained: 


Crops 


tomatoes » 
Cucumbers . . * 


Under glass 
with gas 


Under glass 
no gas 




kg. 


29 5 

87-3 


138 

*35 


Thus, the addition of carbon dioxide apparently produced a surplus 
yield equal to 2 % times the control in the case of tomatoes, and to 1.7 
tbtaeSs in the case of cucumbers. Ex&dei, also arranged a scheme for the ^ 
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treatment of plants in the open field with carbon dioxide For this purpose, 
he set out square plots surrounded by perforated cement pipes, through 
which the residual blast-furnace gas was passed; at the same time an un¬ 
treated field with a similar sandy loam soil served as a control. The results 
obtained with crops treated with carbon dioxide were as follows: 


Spinach. . ... . . 

- 

2 5 

Beets. 


1 5 

Potatoes . - . 


2 8 



2 74 

3 9 

Barley . . * 


2 O 


times the yield of the control plot 


» » J) 

» » » 

» » » 

» » » 

» » » 


» » 

» » 

» » 

» » 

» » 


In 1918, the work was extended and the same interesting results were 
obtained, the surplus yield due to the carbon dioxide treatment was 
2-3 times for the tomatoes under glass; m the open field, potatoes treated 
in a similar manner gave a yield 4 times as high and beets gave the follow¬ 
ing results: 



With CO a 

Without COa 

Patio 


kg 

kg 


Plot of I sq. metre area manure 4- fertiliser, one 




application .... ... 

2 8 

3 9 

i : i 40 

Plot of 1 sq m. area + manure -f- fertiliser, double 




application . . . . 

33 

5*1 

i = i 54 

Ratio . . . 

1 :1 18 

* : 1 3 ° 

— 


It appears from this that the addition of carbon dioxide would prove 
useful also to the other manuring of the soil. 

To complete these experiments, the treated air was analysed in order 
to determine the amount of carbon dioxide absorbed m glass houses contain¬ 
ing tomatoes and in others that were not cultivated. In the first case, 
after stopping the inflow of carbon dioxide, the content fell to 0.1 to 0,2'%, 
and in the second case, 0.42 to 0,65 %, compared with 1 % at the start* 
According to Riedel, these tests give a positive answer to the ques¬ 
tion raised by GEBXAfcH namely that the addition of carbon dioxide contri¬ 
butes to a marked extent towards plant development, because the ordinary 
content of carbon dioxide in the atmosphere does not constitute an op¬ 
timum- The unsuccessful results should be attributed to unfavourable 
experimental conditions or to other exceptional causes. 

Another question must be asked: Can sufficient quantities of carbon 
dioxide at a reasonable price be obtained for fertilising purposes ? With 
the hope that this problem may be successfully solved, the future of agri¬ 
culture assumes a bright aspect. It is obvious that compressed carbon 
dioxide car not be employed as in previous experiments for this purpose 
except in case of absolute necessity, as such a method is both too expensive 
and inadvisable* Quite apart from the possibility of considerably reducing 
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the consumption of caibon dioxide, there are sufficient sources from whence 
the gas can be obtained cheaply. 

Without taking into account the many combustion gases which 
require special treatment for the elimination oi haimful mgiedients, blast¬ 
furnaces gases constitute a convenient source of carbon dioxide These 
gases contain, it is true, carbon monoxide, but, at nonnal concentration, 
it is not injurous to plants, and it is in the interests of heating economy 
to reduce the content as much as possible. 

Other harmful constituents of blast-furnace gases are usually elimi¬ 
nated in most plants, in order to avoid miury to the apparatus. In several 
cases, the gases still contain sufficient heat to warm glass-houses to a laige 
extent. The exhaust gas from gas engines should be especially useful, 
as it is under pressure, and therefore does not require machinery to distri¬ 
bute it, particularly if it has to travel several kilometres; a network 
of piping will be sufficient As regard the amount of blast furnace gas 
available, it must be remembered that a furnace charged with 100 tons 
of coke burns 85 tons of carbon, capable of producing 320 tons of vege¬ 
table matter such as potatoes. In Germany, before the war, the side- 
rurgica! works used 4000 tons of coke daily in the blast-furnaces, and pro¬ 
duced 35 million cub metres of gas with 20 % of carbon dioxide per day. 
The lime kilns, as well as sugar refineries could also supply carbon 
dioxide. 

The time will come, according to Riedee, when there will be special 
installations for supplying carbon dioxide for agricultural purposes, just 
as there are now special plants for the distribution of electric power. 
This possibility depends on a question of development which cannot be 
settled in a moment, but which will no doubt be cleared up when condi¬ 
tions are more favourable. Although it is possible that Germany may 
be able to obtain sufficient industrial carbon dioxide to give increased 
yields capable of covering the deficit m agricultural crops, until the time 
when this can be realised, great importance should be attached to organic 
mauurCvS as a source of carbon dioxide for plants. Considering that an 
increase in the foliar surface necessitates a greater absorption of caibon 
dioxide, all organic residue matter available should be collected in order 
to help in the founatiem of mould. 

In conclusion, RiEUKE quotes the opinion of a German Horticultural 
Inspector, to the effect that the use of caibon dioxde as manure can hardly 
be neglected, as it constitutes, like nitrogen, phosphates and potash, 
an important factor in plant nourishment (1). 


(x) In the United States, Cummings, M. B and Jones, C. II* (Journal 0/ the Chemical 
Society, Vols. 117-118, No. 68q, IH. I, p. 26 7 . March, 1920), in carrying out experiments with a 
•current of carbon didscide under glass (boxes or frames), have obtained favourable results with 
peas, potatoes, strawberries, and lettuce, but not with radishes, which, however, matured early. 
Xh most cases, the plants grown with carbon dioxide showed a higher carbohydrate content 
and a lower protein content. Bettuce benefited the most when given 300 litres of carbon dioxide 
per day in boxes 130 X 7« X 30 cm. (Ed.) 
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627 - Influence of Fertilisers on the Combustibility of Tobacco; Researches in Cuba. 

— Moreno (Chief of the Department of Chemistiy at the Agricultural Experiment Station, 

Cuba,) m the Remsta de Agricultura, Comercioy Trabajo, Year II, No 4, pp 169-170, 

No. S, pp 377-379 Havana, 1913 

The author has attempted to show the influence of different fertil¬ 
isers on the combustibility of tobacco, and states the conclusion drawn 
from practical experiments m Connecticut, Wisconsin and Korth Caro¬ 
lina, (United States), all of which support the idea that an excess of chlondes 
is harmful to combustibility, but that the deleterious effects of a known 
quantity of chlorides is annulled, provided that the soil contains a certain 
quantity of potash. The experiments made by the author were of a 
physical and chemical nature, and combustion trials were made with 
manufactured and leaf tobacco burnt m an automatic apparatus. Several 
chemical analyses of the stem were made at the same time to show the 
effect of various fertilisers on its percentage composition. Botanical 
studies were carried out on leaves which had shown a high coefficient of 
combustibility, in order to bring out the correlation of characters between 
the chemical properties and the botanical characteristics of a good leaf, 
in order to furnish certain data of use in the industrial selection of 
tobacco 

The experiments were carried out with tobacco from the 1914-15, 
1915-16, and 1916-17 crops, grown on the best system available m the 
fields of the Agricultural Station at Cuba The land reserved for these 
trials was divided into 50 small plots 16 % feet long, making 10 senes of 
5 plots, and these were manured with mixtures of the following fertilisers • — 
Double surperphosphate; sulphate of ammonia or sodium nitrate or cal¬ 
cium cyanamide; potassium sulphate or carbonate. When the plants 
were full grown, the harvest began, and the dried and prepared leaves 
were grouped in 3 classes — Crown (extremity of the leaf), centre (median 
part), and base A selection was made of leaves suitable for use in manufac¬ 
tured tobacco with leaves of the same thickness ; the coefficient of combus¬ 
tibility was in each case determined. The results obtained are indicated 
in Table I. 

The author also carried out combustibility trials, with detached leaves, 
by burning the extremity, the centre and the base of each leaf. 

The results obtained are shown in Table H. 

The author shows the influence of each fertiliser an cl the nature of 
the leaves on combustibility and draws the following conclusions: 

(1) Double superphosphate, sulphate of ammonia and potassium 
sulphate increase the combustibility of tobacco. 

(2) Calcium cyanimide should only be used in small amounts, be¬ 
cause larger proportions produce toxic effects. 

( 3 ) Sulphate is the best potassic fertiliser; the proportion can be 
increased with advantage to combustibility. 

(4) Manufactured tobaccos which bum the best are those of homo- 
composition, those with a small bulk and light colour being pre- 
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T\bu, r Influent t of FtihltMt on Tohano 


Fertiliser 

Dmation 

ol 

combustion 
i in minute*. 

Colour 

oi ash 

Con-o&teucv 

of ash 

Appc it nice 
oi the 
combustion 
tings 

Maonei 

of burning 

Classi¬ 

fication 

Double supeipliosplia 
te, Sulphate of am¬ 
monia 01 calcium 
eyauamide, potas 
sium sulphate or car¬ 
bonate . . . 

OO 

Pale giey 

i 

Vay 

consistent 

Veiy fine 

Wiy even 

Good 

None (contiol), 

10 

Dark grey 

Soft-ridged 

Slightly 

laige 

Uneven 

Bad 

Double supcrphosplu 
tes, calcium cya- 
namide, potassium 
sulphate in double 
quantity . . 

40 

Grey 

Compact 

Fine 

Even 

Good 

Feitiliser 


Duration 

of 

combustion 
in seconds 

Surpliace 
in sq inm. 
of substance 
burnt 

Thickness 

of 

Iyeaves 

Coloui 

of 

Reaves 

Double superphosphate, sulphate of ammonia, 
calcium cyanamidc, potassium sulphate or 
caibonate . 

None (control) . . . . , . 

Double supei phosphate, calcium cyanamidc, 
potassium sulphate m double quantity 

78 

10 

42 

48 

IT 

31 

Slight 

Marked 

Slight 

Dight 

Dark 

Uight 


628 - Oxidising Enzymes oi Plants. — Onslow, M W (Biochorical laboratory, Cam- 
bridge), m Tht, Bmhemical Journal ^ol XIII, No. 1, pp i-<) Cambridge, May, 1910. 

The dual nature of an oxidate, 1. c. pcroxide-poioxidaso, and the fact 
that one component, the peroxidase, is an enzyme, hat. been established 
by previous workers The resolution of the system into its component 
parts has also been effected to some extent. 

The present investigations, carried out with pears and potato tubers, 
indicated that the oxidation of an aromatic compound, giving the reaction 
characteristic of the catechol group, gives rise to the peioxide, and that 
it is the peroxidase itself which activates this oxidation. The aromatic 
compound can be separated from the peroxidase by a chemical process, and 
the two components can afterwards be recombined anew. The peroxidase 
thus separated turns guaiacum blue only when hydrogen peroxide is added. 
If the peroxide-peroxidase system is synthesised afterwards by combin¬ 
ing the separated substances.it will then turn guaiacum blue. The peroxidase 
activates the oxidation of the aromatic substance giving rise to peroxides 
and this system peroxide-peroxidase will then act on guaiacum. In plant 
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tissues which turn brown on injury or exposure to chlorophorm vapour 
the peroxidase is associated with the aromatic compound ; tissues which 
do not turn brown on injury, do not contain a substance with the catechol 
grouping, and their enzymes do not catalyse the oxidation of substances 
grouped thus, 

629 - The Effect of Potassium Salts on the Anatomy of Dactyl is glomerata — 
Purvis O N (Royal Holloway College, University of London, and Rothamsted Experi¬ 
mental Station) m The Journal of Agricultural Science, Vol IX, Pt 4, pp 33S-365, 
Pigs 23, Bibliogr of 9 works Cambridge, Oct ,1919 

Potassium compounds play an important part m the metabolism and 
growth of plants. Amongst these effects are some which have received 
little attention from investigators, such as the effect on the strength of 
the stems of herbaceous plants, which may be due to strengthening of the 
mechanical tissues, or to some other influence on the chemical composition 
of the walls, or on the physiological condition of the plants. 

During the summer of 19x7, the author investigated the effect of po¬ 
tassium salts on the anatomy of Dactyhs glomerata . Plants were collect¬ 
ed both from field plots which had received potassic fertilisers, and from 
those which had not The yield of hay fiom these plots was in dose agree¬ 
ment with the average, which shows that the season during which the 
work was done was not abnormal. The thickness of the wall, the diameter 
of the lumina and the ratio of the lumen to the wall, were measured both 
in the sderenchyma and metaxylem 

It was found that m the early stages of the sderenchyma the walls 
were thinner where potash had been supplied, but this effect was lost as 
the season progressed. The lumina were larger m plants which had receiv¬ 
ed potash but no nitrogenous fertilisers whilst in the presence of ammonium 
salts, this effect was reversed. In the xylem, the thickness of the walls 
was unaltered whether potassic fertilisers were used or not. When no 
nitrogenous fertilisers were added, the diameter of the lumen decreased 
when potash was present, but when ammoniun salts had been applied as 
well, the diameter was increased. The addition of potassium salts, however, 
produced an increase in the ratio between the lumen and the walls of the 
vessels, but this effect gradually passed off. Presumably, therefore, potassic 
fertilisers reduced the strength of the mechanical cells during the early 
stages of development. 

From these results, it is concluded that the rigidity of plants supplied 
with potassium salts, is not due to anatomical strengthening, but must 
be attributed to other causes, such as the influence of the salts on the phy¬ 
siological condition of the plant, or on its chemical composition. 

630 - Observations on the Stimulative Effect of Copper Sulphate on Plants, — Monte- 

m ar tini, L , in the Rimsta d% Paiologia vegetate. Year X No 3, pp 36-40. Pavia, Peb ,<1920. 

The author has previously demonstrated (i) that copper sulphate ab¬ 
sorbed, in very dilute solutions {0.005 to 0.02 %) and in small amounts, 
-can exercdse a stimulative effect both on the respiration and chlorophyll 


{1} See HE.* Nov.-Bec, igir, No. 31x0. (Ed,) 
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assimilation of plants Can this same salt exeit the same effect when 
spread on the outer suiface of the leaves ? This question has been discuss¬ 
ed, but that it is piobable is suggested by the fact that anticryptogamic 
sprays compounded of the coppei salts almost always result in vigorous 
growth which cannot be cntuely explained by the absence of parasites, 
This action proceeding from the extenor, varies according to the species, 
more than the action exerted in the interior by the absorption through 
Water channels: it vaiies especially according to the structure and nature 
of the cuticle, which is more or less resistant to the passage of moisture. 
The authoi has therefore re-opened the question by employing glycine, 
a plant whose leaves are very sensitive to the action of coppei sulphate. It 
was found sufficient to stimulate these by sprinkling a few drops of a o 04 % 
solution of copper sulphate 011 the upper surface, which caused a greater 
formation of diy matter From the insults obtained, the author concluded 
that coppei sulphate, spnnkled m dilute solution on the outer suiface of 
leaves of certain plants, exerts a double beneficial action. on the one hand 
it stimulates chlorophyll assimilation by causing more abundant formation 
of organic matter; on the other hand, it also stimulates the circulation 
and assists the passage of organic substances from the leaf blade to the 
stem. As a lesult, special effects ensue in connection with the circula¬ 
tion Of the mineral substances contained in the leaf ash. 

631 - On the Supposed Parthocarpy of the Hazel. — Trotter a , in Am della R Accadema 

da Lmcei, Reruliconti, ScrieV.Classi ch Saenze fisiche. inatematiche e natuxali, Vol. 

XXIX, Bis. w, pp. 72-76, Figs 10, Rome, Tan. 8, 1920. 

It has been stated that hazel shows the phenomenon of vegetative 
parthocarpy and this has been suggested as the explanation of the fall of 
the young fruit. 

The question has been studied experimentally by the author, who 
enclosed the bushes undei movable glass frames and endeavoured to 
provoke fructification without preliminary pollination. An entirely 
negative result was obtained. 

The presumption that the fall of young fruits is due to parthocarpy 
can therefore be excluded, and the author considers that it is, on the 
contrary, due to a form of degeneration of the reproductive system, that' 
is to say, a true abortion, (both ovular and embryonic) comparable to that 
of animals. 

632 - Plant Breeding and Tropical Crops.-- Bateson, w , in The AuncMwal journal of 

India Vol. XV, No x, pp 55-6.’ Calcutta, J.m, urn. 

The crops in temperate countries, for many centuries and in largely 
populated areas, were put through several genetic .stages in the process 
of improvement and thus tended to differ increasingly from the original 
types and to be gradually improved. 

But, in spite of the considerable improvement aleady obtained, it 
is evident that the plant breeder, by the selection of valuable types and 
still more by hybridisation, still succeeds in obtaining immense improve¬ 
ments. 
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This being granted, it will now be easy to imagine the splendid results 
which could be obtained by the selection of tropical ciops, until now 
not attempted. 

For instance, the coconut is always the same m all the points of the 
immense area through which it is distributed, and the few local races 
which exist axe very imperfectly 1 differentiated Taking their geographical 
distribution as a whole, the coconuts represent a population composed oi 
several type varieties , but within one individual plantation, it is possible 
after a simple superficial examination to distmgtush distinct differences 
in respect of the mode of growth, the shape of the leaves, the quality and 
quantity of the produce Nothing has yet been done to select the best 
types and to isolate and propagate them. When choosing and soiling 
nuts for planting, the planter always gives preference to the best developed 
and the most prolific plants This, however, is not sufficient to guarantee 
success. The monoecious coconut is m reality essentially dichogamous, 
which accounts for the fact that fine palms can be fertilised with the pollen 
from very defective males and still produce nuts that are well developed* 
but incapable of producing plants of superior quality The author considers 
it possible adequately to control fertilisation means of artificial pol¬ 
lination, which will give first-class seed for sowing 

There remains a great deal to be done m thus direction even from a 
purely physiological point of view The mechanism of pollination and 
fertilisation is not yet perfectly understood, and the possibility of self- 
fertilisation cannot be excluded a prion. Vegetative reproduction (as prac¬ 
tised with the date) has, according to the author, not yet given positive re¬ 
sults Similarly, Hevea brasihensts shows variation to an enormous extent 
Among a group of 29 trees of uniform age, grown under similar conditions, 
the highest and lowest average yields were respectively 166 and 8 cc. 
and the circumference of these two trees was 52 and 32 inches respectively. 
With regard to the selection and hybridisation of Hevea , nothing 
has yet been accomplished ; good results have, however, been obtained by 
propagation of the better strains by vegetative reproduction 

In Java, the Dutch have obtained very encouraging results by 
apply 1 ®® methods of seed selection to Cinchona , thereby nearly doubling 
the yield of alkaloid. 

In India, America and Egypt, a considerable measure of success 
has been attained with cotton selection, whist BrRXXU* and Fxki^oW 
have made a beginning with jute, which at present consists of a mixture 
of most divergent forms 

633 - Studies in the Pollination of Indian Crops, and the Possibility of Improvement 
by Selection* — Howabj>, a , Howasd. G and Abdur Rahman Khan, m Memoirs of 
the Department of Agriculture in India, Vol X, No 5, pp 195-320 Calcutta, Bee., 1919 

The methods of pollination and the frequency of cross fertilisation are 
two questions of the first importance as regards the improvement of crops 
in India by selection. On these subjects, in fact, depends the method to 
be adopted* the choice .of material, and the distribution thereof. In the 
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present paper, the authois present the lesulis obtained in a bench of trials 
conducted atl’nsa willi a ucw to studying the pollination mechanism of 
the following ctops . San lietiip (Crolalana jmui’a L) pigeon pea (Cajamis 
mditti!> I/.), Java indigo (Indianfa-a mntta Iloolist.), Sumatran indigo 
{Indu*afcra Suinatrema Gaert.), linseed ( Lmum -ualniiwumnn 3/), tara- 
mira ( Eruca saliva 3,nni.), til {Scsammn inthcitm h), niger (Gmzotut <ibys- 
iinicti Cass.), jute ( CorcJirrus uipsvlarn, h and C ohfontt s- 3 .,), and roselle 
(Hibisat s Sabdanjfa I,.). 

Some of the results obtained and described, especially those dealing 
with Cajamis, Indigofera and Crolohtna, arc the most impoitant fiom the 
point of view of applied pure line selection. 

With Cajanns the question of yield holds the foremost place The 
problem before the breeder, therefore, is to secure the heaviest crop possible 
before considering the quality. Kow, the research on pollination and 
fertilisation shows that other factors, besides potential yielding power are 
involved, m particular, atmospheric conditions Practically no setting 
takes place in damp and dull weather. This adverse condition can be avoid¬ 
ed by increasing the range of the flowering period, and thus distributing the 
risk over a longer interval. 

The author advises the use of a mixture of individuals differing consi¬ 
derably in time of flov ering. This method, however, involves the’ ne¬ 
cessary rejection of pure-line selection and the adoption in its place of 
mass selection. 

With I ndigofera arrccta, the case is still moie interesting The crop 
consists of a mass of heterozygotes with a wide range of general habit, 
root development, extent of leaf surface, and time of flowering. Cross¬ 
fertilisation is a normal process, but practically no setting takes place 
if insects are excluded. There as been so much crossing in the part, and 
the gametic constitution of each individual is so compkx, that many 
years work would be necessary for the isolation of the unit species which 
underlie the existing fabric of heterozygotes . But, even it such a result 
were obtained, a new drawback would probably arise, namely a lowe¬ 
ring of vitality that would render the pure lines finally obtained, worth¬ 
less for any agricultural purposes. 

Methods of continuous mass selection which were successfully adopted 
by the IXitcli planters in Java are far more promising. Crossing cannot 
be prevented but if it is to be regulated, defective cultures should be 
eliminated so that crossing is only permitted between those cultures which 
are agriculturally desirable. 

The authors then summarise the results obtained with the best crops. 

S-AN-bkmp (Crotolaria junceci L.) — If flowering takes place in muslin 
bags, the pollen is liberated and forced on to the stigma, but no sub¬ 
sequent setting takes places ; the flower itself even, gradually fades after 
a few days. This does not prevent the possibility of self-fertilisation, which, 
however, cannot take place unless the stigma is first stimulated by 
contact with insects. One consequence, therefore, of insect visitation is 
self-pollination. Stimulation of the stigraatic surface docs not appear 
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necessary, however, for cross-pollination. The frequency and the fa¬ 
cility of natural crossings obtained with cultures of very different habit 
grown side by side, e g. the local Pusa vanety and the Jubbulpore variety 
from the Central Provinces within a few years only, gave an indistinguish¬ 
able variety showing elimination of the marked differences of habit of 
these two varieties. For these reasons, it may be concluded that impro¬ 
vement of crops by selection is not an advantageous proceeding It is 
doubtful if the enormous amount of work necessary to combat the continued 
counter-activity by vicmism to any extent, would repay the cost and 
trouble involved. 

Pigeon Pea (Cajanus mdicus Spreng). — The numerous marked 
characteristics noticeable with the progeny of one parent plant indicat¬ 
ed the frequency of natural cross-fertilisation. To determine the precise 
extent of natural crossing, some observations were made in 1912-13 on a 
pure culture of " arhar ” (var btcolo)), characterised by pale yellow flowers 
and white seed, which made the detection of heterozygotes an easy matter. 
Of this pure culture, 140 single plants were selected and sown separately 
the following year. Natural crossing was found to have occurred m 91 
of the cultures, that is, m 65 % The characters which best lend themselves 
to the detection of heterozygotes and which show the kind of splitting 
which takes place are : the general colour of the standard, the colour of the 
pods, and the character of the seed coat The flowers may be either pale 
yellow, deep yellow, or orange, with or without reddish hues,etc , on the 
back of the standard, and each of these types gives rise to progeny with 
the most extraordinarily varied characteristics. The pods may be green 
or variously marked with red or black, the latter markings being some¬ 
times present to such an extent that the pod appears to be entirely cover¬ 
ed- The seed coat may be white, grey, brown, reddish-brown, purple, 
smoky or black, and usually m addition to this ground colour, brown, 
black, violet or red spots. 

There appears to be no obvious connection between the colour of the 
seeds and that of the flowers, and m any case the peculiarities after split¬ 
ting showed the heterozygous complexity of the plant in question. 

The difficulties that attend pure line selection are evident In ad¬ 
dition to this, the flowering period of the local crop was much greater that 
than of the pure culture. The effect of adverse weather conditions is 
therefore in the former case less harmful, as only a part of the plants in 
flower can be attacked or damaged. 

In 1911-12, at Pusa, one of the most promising of the pure lines (cha¬ 
racterised by pure white sed and a pale yellow standard) was compared 
with the local mixed crop, and gave a yield inferior to the latter, in the ratio 
1: 2.5. The local crop thus showed an output twice as high as the 
pure culture. 

The sets in the pure culture were distinguishable with regard to 
productivity according to the behaviour of the homozygotes and the 
heterozygcrtes ; the latter gave nearly three times the yield of the former. 

£h.ese results lead to negative conclusions concerning the advantages 

£•**1 



II,A\T X!Ki l DING 


7°7 


of x>itre line selection The shortening of the Jfloweiing penod and 
the lack of stimulation due to hcietosis aie liable 111 eveiy case to 
deciease the yield considerably Continuous mass selection, then, is more 
advisable 

Java Indigo (Indigofcra arrcita Hochst ) and Sumatra Indigo (I. 
simiatrana Gaeitn ). — With 1 orrccta self-feitilisation is a veiy difficult 
matter, the visits of bees being nccessaiy foi seed foiiuatiou With I. 
sumatrana no setting takes place if cross pollination is hindered by arti¬ 
ficial means However, even with flowers thus isolated, setting can 
be produced {not always, it is true) if the flowers are artificially made to 
explode (“ heteiosis ”). The attempts to cross these two species have so 
far failed 

IviNSKED (Lmmn usitatissimum T ) —The linseed cultivated in India 
as an oil-seed, is veiy different from the European foim grown for its 
fibre , it is a shoit, much branched plant with thick stems and numerous 
capsules 

For some years, a large collection of pure hues of Indian linseed 
obtained from the black soil areas of Peninsular India, and also from the 
Plains (N. India) have been undei investigation. From the observations 
and experiments made with the anthers and pollination, it was concluded 
that self-pollination is a practical certainty, in such a way that even 
if bags are employed, this does not interfere with setting and there is 
no apparent falhng off in vigour in the progeny produced in 
this way. 


Taramira or Du an ( Entca satiya Dam.). — (See Table I.) 
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Cross fertilisation, however, is, possible I11 1916, the seed of 340 
bagged plants was sown and 334 bred true, whilst splitting took place m 
6 cultures only. In 1917, the seed of 233 plants weie sown under similar 
conditions and all bred tiue except one which split as regards habit and 
flower colour. It thus seems that cross-fertilisation is more frequent 
than would be suspected from a study of the flowers, hence the necessity 
for isolation m accurate work on the genetics of the crop. 

Self-fertilisation is exceedingly rare, setting is consequently the 
result of cross-fertilisation The crop is theiefore a mixture of freely- 
crossing heterozygote^. 

Til {Sesomum mdicztm L ) — Self-fertilised In 1910 the seeds of 
a large number of single plants were sown separately at Pusa and the pro¬ 
geny examined There was no doubt that many of these were hetero¬ 
zygotes, which signified the possibility of natural crossing. A study of 
the homozygotes and the heterozygotes made it possible to determine 
the characters of the various Indian types of til 

Rough and Smooth seeds — As a rule, the surface of the seed is smooth, 
and with homozj’gotes this is always the case , m the cultures raised from 
some heterozygotic smooth parents, some plants with rough seeds were 
produced. 

Colour of corolla — Almost pure white to deep violet. 

Branching. — Those types with one flower m the axil are ge¬ 
nerally much branched while those with 3 flowers have few or no 
branches. 

Number of flowers — As a rule, only one flower is produced m each 
leaf axil, the other two bud-hke bodies developing into extra floral 
nectaries Sometimes on the contrary, 3 flowers are developed and 
without any branching 

Other distinctive characters may be observed m the form of the leaves, 
and in the hairiness of corolla and capsule. 

oSTiger (Gmzotia abyssmica Cass.). — Cross-feitilisation is common 
in this crop and, consequently, the cultures containing heterozgotes are 
prevalent Splitting took place in the following characters ’ — Time of 
maturity, colour of the stem (green, red or intermediate tints), habit 
(branching or erect), size and margin of the leaves, colour of the seeds, 
and height of the plant. 

Hound-podded Jute (Corchems capsulans T.). *— The prevalence 
of self-pollination and the comparative ease with which heterozygotes 
can be detected and removed before flowering takes place, render improve-* 
ment of this crop possible by means of pure-line selection. 

Tong-podded Jute (Corcherus oliiomus T.)* — The rarity of natural 
crossing, and the fact that each plant produces a large quantity of seed 
should render improvement by selection certainly possible. 

Roselle {Hibiscus Sabdariffa I/.). — Self-pollination is t he general 
rule. A few cases of natural crossing were observed due to the visits of 
h u mming birds. 
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634 - Criticism on the “Crossing Over” Theory, according to the Calculation o£ Pro¬ 
babilities. — Nachsshi.in Hans, m /., /«/ indullwo Abstammungs mid Voter- 

bullish hrc, Vol XXTI, Pt. pp i"', 111, figs, 1 Aip/ig, Jan 1920. 

The author, arguing fimn a mat hemal teal standpoint, sets out to re¬ 
fute the objections raised by T.ro\v with regard to the “ crossing over ” 
theory (x) formulated by Morgan 

Sujipose that theie aie t lactois foi each chromosome - — 

A B C 0 E F i , 

. , ' hum logons, clunmosoim &. 

abed e f \ 

On va iymg the poo it of exchange or crossing according to the law 
of probabilities, 5 possible loims of cios-ing (see fig r) will be obtained. 


A 

b 

c 

d 

e 

f 

x : . : : 

a 

£ 

c 

D 

£ 

£ 

A 

B 

c. _ 

A _ 

e 

_ f 

X 

a 

b 

c 

—j—- 

£ 

E 

F 

A 

B 

c 

d 

$ 

f 

: :.:x: ; 

<7 

b 

c 

D 

£ 

F 

A 

B 

_ 1 _ 

C 


e 

f 

X 

T -- 

a 

— , — 

b 

c 

d 

£ 

F 

A 

B_ 

C 

D 

E_ 

f 






)C 

a 

T 

C 

d 

e 

F 


mg. x. 


With these 5 forms ol dossing, the following new combination of fac¬ 
tors occurs: - 


2 Ac 

3 

Ad 

4 

Ac 

5 

At 

i Be 

2 

Bd 

3 

Be 

4 

Bf 


1 

Cd 

2 

Ce 

3 

Cf 




1 

De 

2 

Df 






1 

Bf 


The number of crossing possible between twb factors (in 2 homologous 
chromosomes) increases proportionately to the distance between the two 
factors. Factor F for example, is placed 5 units from A, D 3 units and B 


(x) See R. t Jan., 19 x 8 , No. 29 , pp. 5«-54> note (x). {Ed.) 
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one unit. Therefore, the combination Af is reproduced 5 times, Ad 
3 times, etc The percentage between 2 of these 6 factors results from the 
following combinations — 

20 %; 

20%; cross-overs 
40%; cross-overs 
60%; cross-overs 
80 %; cross overs 
xoo%; cross-overs 

If x chromosome contains on the contrary, 26 factors. A, B, C, Z... 
the following would be the result:— 

Ab 1 

4% cross-overs, 

A 15 24 



Az 

AZ 


25 

o 


100 % cross-overs. 


If x chromosome contains n factors, the following general formula 
will be obtained {to determine the percentage) — 

123 
n — 2* n—3 9 n — 4 * 

Application of these formula shows that *— 

Ab 100 Ac 100 
A B — A b ' AC;AV eta 

The percentages of “ cross overs ” constitute an arithmetical progres¬ 
sion :— 

r N 100 2 X 100 3 X 100 (n—1) 100 

— , - t -, etc • • . * • . • — —— — . 

n —1 n—x n—1 n—x 



Whilst the number of cross-overs increases with the distance of the 
factors, the number of “ non cross-overs ” decreases, up to this point, and 
m a th e ma tical analysis does not in any way contradict Morgan’s 
theory. 

What will happen now, if, instead of only one, 2 or mote cross-overs 
are observed ? Figure 2 (p. 712) illustrates this case of double crossing 
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over, the b {actors remaining mvarjabilc, as m the preceding case The 
following combinations are possible — 



1, 4 Ab 3 Ac 

2 Ad 

1 Ae 


2. 3 A c 

2 Ad 

1 Ae 


3. 

2 Ad 

1 Ae 


4 * 


1 Ae 


— 4 Ab 6 Ac 

6 Ad 

4. Ac 


The peicentages of cross-overs arc 

— 



Ab 4 Ac 6 

„Ad 6 

60%, 


AB 6 40% ‘ AC 4 

6 ° % ’ AD 4 


Ae 4 0/ 

AE 6 40% 

cross overs. 



Supposing that there are 26 factors, A. . . * Z, 

the following 

binations will be obtained *— 



I. 

24 Ab 23 Ac 22 Ad 21 Ae 20 Af 

id Ag — 1 Ay 


2. 

23 Ac 22 Ad 21 Ae 20 Af 

19 Ag — 1 Ay 


3 

22 A d 21 A e 20 A i 

19 Ag — 1 Ay 


4. 

21 A e 20 A1 

i9Ag— 1 Ay 


5 

20 Af 

19 Ag — 1 Ay 


6. 


19 Ag — 1 Ay 



34 Ab 46AC 06Ad «4Ae iooA! n+Ag . 81 Av 66 Aw 46AX 24Ay. 

Therefore, in the case of double crossing-over, the percentages of cross¬ 
overs do not form a series in arithmetical progression, but occur in the 
form of a symmetrical curve. In other words, the number of cross-overs 
is not proportional to the distance between the faciors. 

Whilst, in reality, for series A . .Z, in the case of one single crossing- 
over, the following percentages of cross-overs occurs:— 


Ab 1 
AD 34 


An 13 
AN is 


4 0% .. 

An so 

AU 5 


A P so 


Am is 
AM 14 


48 0%, 


24 . At 2*> 

1 96 °% az ~ o 


100% 5 


m the case of a double ciossmg-over these are 

- “•»* - AY M - 8 ° % - A Z ' i° 5 , ' »*• 


S 3 .o%; 


Au 100 
AU aoo 


- 0%. 
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Therefore in the cat-c ot a double cross-ovet, the maximum number 
of crossovers should be between A and M and between A and N. 

Now, the distance between M and A (between N and A) is obviously 
less than the distance between A and X (A and Y) Although Y may be 
24 times further from A than horn 8, the two combinations Ab and Ay 
are equal. 

(An. equal percentage of cross-overs, m the case of a simple as well as 
of a double cioss-ovcr, only occurs with A—N, being always 52 %). 

The percentage of cross-oveis increases from extremity up to median 
point in the chiomosome, and then decreases, gradually, till the other ex¬ 
tremity is reached 

According to the Morgan method, the determination of the loom, 
of the chromosome factors is based on the percentage of cross-overs, al¬ 
lowing that the higher this is, the greater should be the distance between 
the two factors in question. Then, after what has been shown above, the 
principle applies only m the case of a simple cross-over, but loses all its 
validity, 111 the case of a double cross over. Things become even more 
complicated if, instead of 2, there are 3, 4, 5 and anything up to 25 
crossing-overs (given that the number of points where crossing is possible 
is equal to the total number of factors minus 1) 

In this last case, the two homologous chromosomes should resemble a 
double spiral with numerous compact convolutions (see Fig. 3). 


Ab 

Ad 

Af 

A z 

I 

AB 

AD 

AF * * 

' ‘ ' AZ 

O 

Ac 

Ac 

Ag 

Ay 

O 

AC 

AE 

AG * * 

‘ ' 1 AY 

I 


-- 100 % cross-overs 

100 % non crossovers 


A bCdEfGhljK I . 

--- 

. .» » I' U — *** 

a BcDeFgNid’ kL 

Fig. 3. 


As regards a simple exchange between factors, no objection can'be 
raised to TroW’s arguments. On the other hand, the results are evidently 
m accordance with Morgan's conclusions, obtained by a process of induc¬ 
tion; the percentage of exchanges increases proportionately with the 
distance between the two factors. U 

But the ratio differs when two or more cross-overs are under con¬ 
sideration. If it is true that the phenomenon of the double, triple, etc., 
cross-over was so frequent, as Tndw admits, the localisation of the fac¬ 
tor in the chromosome, based on the percentage of cross-overs, would be 
impossible. 

But, to admit the frequency of double, triple, etc., crossing-over, 
constitutes the weak point in Trow's argument; these cross-overs are 
in reality very rare. 

Therefore, in the determinations made by Morgan on the behaviour 
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of 3 factors in chromosome I (=sexual chromosome), out of io 495 cases, 
35x4 gave simple cross-overs and 9 gave double cross-overs, and 6972 
neither one nor the other 

Experiments conducted by Sartevant are equally interesting'— 
In one experiment, dealing with 3 factors in Group I, out of 308 cases, 113 
gave simple cross-overs, 1 a double cross-over, and 194 none. In a second 
experiment, out of 439 cases, there were 161 simple, no double, and 278 
none. In a third experiment, dealing with 4 factors, also in Group I, 
out of 635 cases, there were 228 simple. 4 double and 393 none 
jr;. M. Mtjeler gives an analysis of 12 factors of chromosome I and 10 of 
chromosome II. 

Chromosome I — There was scarcely any change m 54 4 %, of the cases, 
whilst simple crossing-over gave 41 6 %, and double crossing-over only 4 % 
Chromosome II — Xo cross in 32 5 % cases, simple m 51.x % cases, 
double in 15.2 %, and triple in 1.3 % cases. 

It can at least be concluded from the results at present obtained, that 
double, triple, etc., cross-overs are very rare compared with simple cross¬ 
overs, and the error that they may cause m the localisation of the factor 
in the chromosome is practically negligible. 

The scheme for simple exchange constitutes therefore the mathematical 
basis of the crossing-over theory, in which the percentage of cross-overs 
gives a series m arithmetical progression. The result obtained by Trow 
by deduction agrees entirely with those obtained by Morgan by the in¬ 
duction method 

635 - “Pusa No. 4 ”, Indian Wheat Variety imported into France because of its Early 
Maturity and Resistance to Scorching. — Severest, R , m Comptes rendus des stances 
de VAcadtmte d’A ricultnre dc France , Vol VI, No 12, pp. 313 and 324.-325 Pans, 
March, 1920 

The author presented to the Academy some ears of the Pusa Ko. 4 
wheat variety, selected by Prof Howard of the Cereal Station of the Uni¬ 
versity of Pusa This wheat has the characteristics of rapid growth and of 
carrying its gram normally until mature, even if sown very late after the 
last rains, or if there is no rainfall from sowing time until harvest. This 
was proved at Vaucluse by M. Briteat, in spite of a persistant north¬ 
west wind after the sowing at the end of March,, followed by an 
exceptional drought during the summer of 19x9; also at Toulouse by 
Prof. Rives, at the University Agricultural Institute, and at Bagnols- 
sur-Garonne, by M, Rodarx (sown on*April 5), and also 011 the author’s 
own trial plots at Closd'Arat, Eontet, near Reole (Gironde) The ears 
taken from these cultures were ripe in 90 days. 

Several other varieties of Indian wheat with a rather less fine grain, 
sown in the spring of 1919, escaped the rust which ruined the autumn- 
sown varieties in 1918, and gave results which the author hopes to confirm 
litis year* The author is also testing further samples from the Experiment 
Stations in Australia and the United States, bearing in mind the fact that 
Indian wheats are particularly resistant to drought, and excess of mois- 
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ture, and are thus valuable for improving wheats in countries that suffer 
from excessive heat and dryness 

636 - The Traumatic Production of a New Form of Maize: Zea Mays, var. 

poly sperm a. Hlarinohi'M, I, in Com pit s re lulus dc V Academic ties Sciences! 

Vol ClyXX, No 11, pp 677-670 Pans, 3 V?«u<-h 15, 1020 

From Family TI of a teratologic type of maize descended from the 
seeds of a type B obtained in 1907 after sectioning the main stem (1), the 
author isolated a line of maize with “ shrunken leaves ", described in 
19x1 and since then the line Zea mays var ftolysperma with fruits composed 
of 2 and occasionally 3 closely-packed caiyopses. The double caryopses 
are united on their homologous surfaces and the embryos are at the extre¬ 
mity of the diameter perpendicular to the point of contact. The general 
symmetry is more easily observed in the very rare fruits consisting of 
3 carpels and 3 embryos. 

In 191X, an interesting correlation was observed between the male 
inflorescences and the ears of aberrant varieties. All the plants with 
ears containing double seeds, produced panicles which though exclusively 
male, showed fusions and repetitions of the floral parts *— glumes and 
pales either 3 or 4 in number, glumes with laige parallel nervures in twos 
or threes, and supemuniary or forked pales, stamens, 4, 5 and up to 7 in 
the same flower, authers fused or forked- 

The male inflorescences opened before the appearance of the stigmas, 
and all those not showing the anomaly could therefore be suppressed be¬ 
fore pollination. Since 19x1, the author has reserved for pollination pur¬ 
poses solely the panicles showing a large proportion of abnormal ears; 
the pollen was supplied both by normal and abnormal blossoms. In 
addition, to avoid the sterility to which entirely self-pollinated strains of 
maize are liable, the author introduced m 1913 as accessory male parents, 
plants derived from another tctralogical strain of maize “ a grains acajou ” 
obtained from Family I. In the choice of ears destined for propagation 
by breeding, the author has always attributed more importance to those 
with double grains rather than to the actual number of these double grains 
on the ear selected. 

Thanks to these precautions, the author has been able to propagate a 
new type in which the characters arc transmitted with great regularity. 

An ear in 1911, bearing 9 double grains gave: — 

% Plants with Plants with 

double grains single grains 


In . * 48 *7 

I11 1913. * 7* 54 

In *.. . not noted not noted 

In 1918. 46 63 

In 1:9x9 . 57 7i 


(x) If, BI/AJrxnohkm, Mutations et traumatismes, p. 4 z, Paris* 1907 , Foot note A. 

(Author's note) 
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At the same time the proportion of multiple caryopses on the more 
striking ears, rose from 5 % (1911) to 95 % (1919) 

In conclusion, the author may be said to have obtained, amongst the 
strains from grain developed on a terminal inflorescence (consequently 
fasciated), a new strain of maize showing fasciation, even to the reproduc¬ 
tive organs 


637 - Pedigree Selection Applied to the Rice Variety, “Nang-Meo” in Indo-China.— 

Carle, 33 (Agricultural Inspector, attached to the Plant Breeding laboratory at the 
Scientifc Institute, Indn-China), m Bulletin agricole de VInsliUit Sncntifique de Saigon, 
Year 2, Xo 3, PP 73-75 Saigon, March, 1920 

The author gives the characteristics of the “ Nang-Meo ” variety 
so as to allow comparison to be made, with the lesults obtained later by 
pedigree selection *— 


Ongm 

Bate of receipt by author 
Colour of outer coat 

Shape 

Weight of 1 000 grains 
Percentage of red grain 
Percentage of kernels . 
Percentage of husks 
Average yield per hectare 
Vegetation period at Saigon 


Baclieu 

1912 

brown golden yellow, several 
brown bristles 
fairly long 
28 5 gm 
8 % 

5109 % 

18 91 % 

1500 to 2000 kg 
160 to 170 day* 


This variety possesses all the characters of a group containing numer¬ 
ous types, and pure line selection would no doubt give excellent practical 
results and lead to the isolation of the better varieties. 

The following Table gives a summary of the results of the first trial 
carried out at the Phu-my Experiment Station. 
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Tluh Table shows that ilie highest yield is obtained in the F lf but that two 
lmes of the F 2 show a much higher yield than those m the F z These 
should be woi tli observation, especially as the drvergonce lies with the plants 
selected in one eulltuo, whilst the yield given m the table for the 3 genera¬ 
tions is an a\eiage yield fot the total number of tufts belonging to these lines. 

The low quantity of seeds obtained as yet by purely biological selec¬ 
tion does not yet allow moie than small-scale trials The author xs limited 
therefore to making cultures, on the one hand with selected pedigree seed 
and on the othei, with ordinary seed sorted with the Marot sorter or CftR- 
i'ANI table. 

Although ordinniy seed gave an average yield of only 2000 kg on se¬ 
veral plots, the pedigiee mixture gave -(0x9 kg. per hectare at the Phti-My 
Experimental Station. 

Idoin the results so far obtained, the author has found .— 

1) A distinct similarity m vigour, height, inflorescence, and mat¬ 
urity. 

2) That the difference in the dates of flowering of one line and an¬ 
other is from 10 to 15 days 

3} That the weight of the ear obviously increases in the third 
generation. 

638 - Sugar-eane Breeding in North India. — vunicatraman, t. s., m Agricultural Re- 

bunch Institute, Push, Hulhtin No. 91, pp. 1-17, pi V*I. Calcutta, 1920 

The (steady increase m the quantity o± white sugar imported into In¬ 
dia, combined, with its low prices, has had such a depressing effect on the 
native “ Our ” (elude siigai) industry that the attention of the Government 
has been diiceted to this iudustry with a view to putting it on a satisfac¬ 
tory basis. 

The measures adopted ate of two kinds : i) The improvement of sugar 
canes and manufacturing methods ; and 2) the improvement of local 
varieties. 

The wotk of breeding a better cane for North India, was entrusted 
to the breeding Station at Ooimbatoie, Madras under C. A. Barbkr (1912) 

The sole disadvantage of the sel< eted site at Coimbatore lies in the fact 
that it is in a portion of India subject to meteorological conditions very 
different from those in the northern regions, the final destination of 
seedlings produced at the Station. On the other hand, however, the sugar 
cane rarely flowers in North India, and even if it docs, the seed does 
not usually set. As this is a necessity in plant-breeding work, the Station 
was therefore chosen further south. 

During the early years, the varieties that flowered were mostly thick 
canes , the seedlings produced were consequently also thick, and therefore 
unsuitable for introduction into North India. Bater on, however, it 
Was found possible to induce many of the thin canes also to flower, and 
in February, 3918, the first batch of seedlings was ready for distribution 
for trial purposed. 

Crossing of the sugar cane presents peculiar difficulties. Fortunately 

[#»**•»#] 
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certain varieties exist which, are male sterile in different degrees. If this 
sterility is absolute, by enclosing such flowers with a muslin bag and in¬ 
troducing into it some known pollen, a cross can be obtained of known 
parentage, such as Co. 205. If, on the contrary, it is only a case of par¬ 
tial sterility, the seedlings will either be selfed or cross-pollinated. 

Both these are referred to as " bagged crosses ”. It was found that 
bagging an arrow frequently exerted an adveise influence on its seed set¬ 
ting, and therefore, m later years, crossing was done by merely marking 
the another arrows and keeping them constantly dusted with some known 
pollen till the stigmas were found to wither. These are called “ unbagged 
crosses * 

The resultant seedlings are still more uncertain and may be.— 

a) Selfed 

b) Crossed with paternal pollen. 

c) Crossed with some unknown parent through some stray wind- 
borne pollen. 

Such is the constitution of Cos. 2x4, 215 and 2x6. 

To systematise the work as far as possible, and to guarantee that each 
character gets its due recognition in the final estimate, a system of marking 
was introduced To each character was allotted a maximum of 10 marks. 
Marks were given for the following field characters :— 1) Stand or ger¬ 
minating capacity; 2) vigour or weight of yield; 3) habit (straightness of 
canes — an important point) ; 4) tillering, 1 &, number of canes 

per stool. 

A Table gives the marks obtained for the above four characters by 
each distributed seedling. 

The sucrose contents in the different farms were estimated, but the 
figures are not yet strictly comparable, because of: 1) The smallness of 
the samples analysed ; 2) the unequal state of maturity of the samples; 
3) differences in the methods of analyses adopted. 

The distribution of the selected material for trial purposes include 
the following localities * — Bangalore, Manjri, Tharsa, Pusa, Sepaya, 
Shajahanpore, Gurdaspur, Cawnpore, and Gwalior. 

639 - Studies and Observations on the Hybrids of the Genus Citrus. — trabut, E-, 

in Bulletin de la SoctiU d’Histaire Naturelle de VAfnqut du Nord, Vol X, No 3, p. 89. 

Algiers, May 15, 1919. 

Bor 20 years, the author has endeavoured to draw attention to a 
Citrus hybrid of the mandarin orange, wh ch he named “ Clementine ”. 
The seeds from Clementine have produced Seville orange trees with very 
narrow leaves, mandarin orange trees with acid and bitter fruits, and 
orange trees of good quality. No precaution having been taken to avoid 
pollination from external sources, some of the these trees have originated 
from new crosses. At present, two of these hybrids can be pre¬ 
served : the orange, good quality with highly coloured peel, juicy and with 
an agreeable smell ; and a small mandarin which the author proposes to 
call" M an da ri nette. ” The latter has a very pleasant smell, andis especially 

gCMMSSjl 
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suitable for confectionary, lor which it may take rank with the “Chinese'’ 
and “ Kumquat ” varieties. 

The seeds of "pomelo ” haw also given lit-eloavery varied progeny 
thus indicating tliat the pomelo is a hybrid of Citrus grandis ; the author 
has obtained both Citrus grandis and orange trees from this hybrid. One 
of these orange trees resembled the American variety Pineapple. Another 
series consists of stock, bearing fruit similar in form and appearance to 
the Jaffa orange, but with very different leaves, many of which have a 
petiole with a big sheath like the pomelo. 

These observations have shown that the seeds from these original 
hybrids can give rise to many new forms, some of which may be worth 
inclusion in orange plantations. In any case methodical crossing between 
the species of the genus Citrus will give new and interesting fruits in 
less time. 

640 - A New and Improved Variety of Plum obtained from a Bud Variation of the 

French “ Petite Prune d’Agen ”, in California. — shamel, a. d., in The journal of 

Heredity, Vol. N, No. 8 , pp. 330-3 n . figs (. Washington, D. C.,Nov 1919. 

The French plum (.Primus domestica) commonly called the "petite 
prune d’Agen ” and cultivt t«.d on a vast scale in California, is noteworthy 
as a heavy bearer and for the excellent quality of the fruit, which 
however has the disadvantage of being somewhat small. 

The production of a variety which, while retaining all the good points 
of the "petite prune d’Agon ” can produce larger fruits, is consequently 
of considerable importance. 

Good results have been obtained by a fruit grower, Mr. h . Coates, 
of Morganhill, California* who has succeeded in isolating some more or 
less distinct strains. In this paper the author describes one of these strains 
which originated from a bud variation and which promises to be the larger 
fruited variety so much sought after by plum producers. In 1904, in 
an orchard near Saratoga,Cal,, on a normal plum tree, Coates noticed 
one branch bearing very Jaige fruits. The grafts secured from this branch 
gave plants which conserved the improvement in size, and at the same 
time possessed all of the desirable characteristics of the ordinary French 
plum. The new strain was called No. 1418. 

In 19x4, the No. 1418 (large fruited) and the ordinary plums (small 
fruited) were budded in alternate rows on about 1000 peach trees. The 
results furnish the basis for a fair comparison, as the yield of No. 1418 
was more than double that of the parent variety; the fruit averaging 
about 25-30 to the pound, compared with 50-60 to the pound for the latter. 

This new variety is not only remarkable for the size of the fruits, 
but also for the uniform distribution throughout the trees, which appear 
to be more vigorous growers and to develop larger leaves. 

In studying the individual trees of No. 1418, several branches were 
occasionally found bearing fruits umistakeably of the ordinary French 
type, which is additional evidence as to the origin of this bud variation. 

At the present, in several localities, numerous experiments are in pro- 
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gress with a view to discovering the adaptability and possible area of distri¬ 
bution for this new variety of plum which should play an important part 
m fruit growing in California. 

641 - Spring Wheat on Southern Italy. — Campbell, c , m 11 Cotumtore , Ycai i,xvi 

No 2, pp 38-40 Casale Monferrato, Jan so, 1920 

The meteorological conditions m Southern Italy, always rainy in au¬ 
tumn, usually do not permit late sowings ot wheat to be made, especially 
as the cold weather is not associated with snow and invariably includes 
a more or less lengthy period of frosts during which the plant not only 
stops growing, but also suffers from the direct action of the frost. These 
facts induced the author to attempt to cultivate spring wheat in the re¬ 
gion m question, as the crop, towards the end of January and the beginnin g 
of February, can profit by the autumn cultivation of lupins or other le¬ 
guminous plants as green manure, or used partly as forage and partly 
as green manure. There is thus the combined advantages of forage, green 
manure, and perhaps even compost, and also of avoiding the dangers 
associated with winter. 

Foliowmg this system, successive wheat crops can be cultivated 
on the same land without danger, provided that between the two crops, 
comes the leguminous crop. The summer cultivation, even if only super¬ 
ficial, immediately after the hai vest is sufficient to prepare the land for the 
legutninosae, when the first autumn rains begin. 

The author's experiments lasted from 1905 to 1908 The trial with 
spring wheat in Northern Italy met with no success ; on the contrary, very 
encouraging results were obtained with Manitoba wheat (1). 

In connection with the sowings made with Manitoba wheat, it should 
not be forgotten that for commercial purposes the Americans have classified 
this variety according to quality. Thus, Manitoba No. 1, has almost 
without exception an exposed ear possessing the ordinary qualities met 
with m spring wheat; the other numbers are more or less a mixture of 
heterogeneous varieties amongst which those with exposed ear only cos- 
stitute a small proportion. 

This accounts for the unsuccessful results that Manitoba wheat 
has given and for the criticisms of its cultural qualities. 

It had been hoped to discover a Red Fife m the Manitoba wheat. 
After due investigation the author has been led to believe that Manitoba 
No. I is no other than the Banatka wheat of Roumania and Ukraine, 
where it is cultivated as spring wheat The variety has probably been 
transported to America and cultivated therein a more or less pure state, 
gradually taking the place of the commercial product known under the 
name of Manitoba. 

(1) With xeferencejto Manitoba wheat in Canada and trials with this wheat in Italy, France 
apd North Africa, see original article by H. X,, H Nbwmann, tf Wheat production in Canada* 1 
n it, July, 19171 pp* 961-967 and it, April, 1917, No 326 , R , Nov., 1917, ISfo. 1017 i Xt> 

* Jan., 19x8, No, 34 , it, Sept, 1918, Nos 978 and 1051; it, Nov , 1918, No 1230 ; JR , Dec., 
1918,No. 1349, it* Jan., i 9 * 9 : No 39; it, Mar., 1919,No. 311; it, May,, 1519, No. 590. {Rd,) 
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Alter giving up work with the spring wheat vanctics of the north, 
and having demonstrated thatm actual practice, these cannot be adapted 
to southern climatical conditions, the author studied Manitoba compara¬ 
tively with Apuliau spring wheat ( u Marzuolo di Puglia, ti " Marztilh ’’) 
and the “Trimuua,, from Sicily. The sc three varieties have pioved them¬ 
selves of good quality, but, alt hough the productivity of the two first has 
not declined, the wheat from Apulia has given an inferior yield During the 
author’s experiments, the yield from spnng wheats has kept fairly reg ular , 
and scarcely any noticeable difference has been found between this and 
the yield from the local autumn-sown wheats. 

The question is whether it is advisable to extend the cultivation of 
spring wheat m Southern Italyin preference to the present uncertain produc¬ 
tion of maize. The author considers that this may be answered m the af- 
fimative, provided that the summer work on the stubble is not overlooked. 

642 - Mechanical Cultivation of Rice; The Gray Tractor with One Driving Wheel of 
The American Tractor Co. — See No. osc of this Review. 

643 - Preliminary Report on the Acclimatisation of Alfalfa in the Philippines. — 

Flavda, X , in The Philippine Jgnculhmst, Vol VJIT, No 3, pp 10-70, pi 1. I*os 
Ballot., Oct 1919. 

As alfalfa is reported to be under culti vatiou in Hawai, a tropical country 
it seems probable that suitable conditions may be found also for its growth 
in the Philippines, and several trials have been made in different localities. 

The results as a whole indicate that the seed germinates well, and the 
plants cover the ground well, 2 or 3 cuttings may be expected, after 
which the plants will wither and die off. Where the land is limed and 
inoculation secured, the plants will grow during the dry season, but 
die out in the rainy season. The College of Agriculture, University of 
the Philippines, Dos Banos, conducted several tests in 1917, 011 the culti¬ 
vation of alfalfa varieties from seeds received from Minnesota, New 
York State, California, Arizona and India (Poona). The most encourag¬ 
ing results were obtained with the Indian variety. Seeds sown on De¬ 
cember 12, 1918, germinated 2 days after. The flowenng period began 
on February 3, 1919, and pods began to form on February 20. Mature 
pods weie first hamsted on April 8, and by May 28, flowers and fruits 
were still in developing At the beginning of April, the lowest plants 
measured from 43 to 32 cm., and the highest from 100 to 118 cm. The 
fact that this variety produced, in the Philippines, seeds that were plump 
and bright yellow m colour (two main characteristics of good alfalfa seeds), 
encourages the hope that this forage crop maybe acclimatised and improved 
with profit to the Philippines. 

644 - An Experiment on Thinning out Old Hevea Trees, in Java. — Cramer, f. j. s. ; 
m The Tropical Aunmltuml, Journal of the Ceylon Agricultural Society , Vol UII, No. 5, 
pp 299-304. Perademya, Ceylon, Nov., 1919. 

In the Government Experiment Garden for coffee at Bangelan (East 
Java), a field of coffee was planted with Hevea in 1901, to try this plant as 
a shade tree ;the coffee was planted 7x7 feet, the rubber at 21 x 2t feet. 

[S41-S44] 
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From natural causes, a few trees died out and, when the author examined 
the trees for the first time in 1915* 57 trees were left. These were 14 years 
old and had developed into high thick trees ; the growth was quite satisfac¬ 
tory, taking into account that the field was situated 1 800 feet above sea 
level. Up till then they had never been tapped. 

Table I gives an idea of the distribution of the trees on the field. 


TabtE I — Plan of the trees * 
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* The numbers m thick type were kept on thinning out. Distance between the trees 
is 2i y 21 feet. 


x) Production in 1918. — In 1918 tapping was begun. From 
January till May, the trees were tapped with two cuts on % of the girth, 
left side ; at first on alternate days, then, after April 15, every day. The 
total number of tapping per tree was 59. 


Tabdb II — Production of Rubber in 1918. 


N° of Tree 

Production 

m gm 


N° 

of tree 



Production 

in gm 


N° of tree 


I . 



1962 

20 






650 

39 



2 . 

. 

- 

2005 

21 



• • 



II72 

40 

..... 

. 

3 * 

« * • * * 

• 
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22 



* . 



1240 

4 i 

* ♦ * * 


4 * 

* • • * 
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2036 
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5 
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. . 
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» # * * « 


6. 

..... 
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25 



. . 
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44 

* * * * 


7 - 
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. . . 
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. . 



1874 

53 



X6« 



x 38° 

35 



. . 



1585 

54 
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The total production of 5? trees was 75,791 kg 


Production 
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1485 

1786 
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247X 


l***b 




































RUBBER GUM AND RESIN PLANTS 


7*3 


The rubber was cured by the Brazilian process, coagulating the latex 
on a stick by smoke. By this means, it was possible to ascertain the indi¬ 
vidual pioduction of each of the 57 tices numbered; the stick serv¬ 
ing every day of the tapping process for the same tree, oue ball of 
coagulated rubber being obtained for each tree. 

The production is shown in Table II. 

2) The proportion contributed by good and poor producers 
TO THE TOTAE CROP (1918). — The pomes! tree (No. 3) amongst the 57 
Heveas m 1918, gave 512 grams of dry rubber, and the best one (No. 43), 
2983 grams. The average production of each tree was 1328 grams. 

In Table III the trees are arranged in groups according to their indi¬ 
vidual production in lots of 300 grams, and these groups are divided into 
2 parts by a line at about the average production (1328 gm). 


Tabi.E III — (rroiipins’ of trees according to production 


Individual pioduction 
ol dry xutober 


0 —- 

300 

kg 

301 — 

600 

» 

601 — 

900 

.» 

OOi — 

1200 


1201 — 

1500 


1501 — 

1800 

)) 

1801 — 

2100 

)) 

2101 — 

24OO 

» 

2401 — 

2700 

)) 

27OI — 

3000 

)) 


ISTo of tiers? m the 
group 


7 liees i 

16 » ! 28 

5 » 

S trees 
7 » 

7 » 

2 » 

3 » 

2 » 


Total production ot the 
group 


3 760 kg 

12 084 )> 21.616 kg 

5 772 » 


11 024 » \ 

11580 » i 
is 738 ). f 

4 420 ). / 54 175 kg 

7 536 » S 

5 877 >' 1 



It is evident, then, that the 28 poorest trees gave production of 300- 
1200 gm., that is to .say, 49 % of the trees gave 28.5 % of the total crop, 
and that the 29 best trees, i. the remaining 51 %, gave 71. 5 %. If 
the trees are divided into two equal groups, the poor group will contribute 
only 30 % to the total crop, and the good group 70 %. 

By proper thinning out, the soil, air, moisture, and plant food that 
was previously wasted on poor trees can be used to better advantage for 
the good trees. The results of such thinning will be considered later. 

3) Inbeuence oe external conditions (particuearey the space 
occupied). — The author divided the trees into 4 groups according to the 
|>pace occupied : a) Closed in ; b) one side free ; c) two sides free ; d) three 
sides free (see Table I). Comparison between the total production of each 
group led the author to conclude that the differences observed with the 
individual productions are chiefly caused by the initial character of the 
trees, and only to a small extent by the external conditions, the production 

[W 4 ) 
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in general being somewhat higher, if the trees have more space at their 
disposal (i). 

4) Production after thinning out. — In July, 1918, half of the 
trees was cut out (see Table I) ; only the best producers were kept, regardless 
of the question of spacing ; one good tree was cut by mistake, and tree 
No. 4, which suffered from bark disease was not tapped m 1919 The re¬ 
maining trees, 23 m number, and all with high yields, underwent 59 tap¬ 
pings, just as in 1918 , but, whilst in 1918 they were tapped almost all the 
time on alternate days, in 1919 it was a case of every day tapping. It is 
well-known that with alternate days, tapping with the same number 
of taps gives a higher yield than with every day tapping . m spite of this, 
in 1919 the production was superior to that of 1918, as shown in Table 
IV. In this Table, the signs + and — are employed to signify the trees 
above or below the average production. 

The increase of total yield for trees after thinning is remarkable, 
the average production per tree rose from 1830 gm. in 1918 to 2403 gm. 
in 1919, and this, as previously mentioned, in spite of the less advantageous 
method of tapping. 

Comparing the trees individually m 1918 and 1919, it is obvious 
that, as general rule, the trees kept their position well ; an exception is 
tree No 27, but here again the differences from the averages are only small. 
For example. No. 2 is in both cases a little above the average , Nos. 15 
and 43, both high producers in 1918 (about s / z of the average) remained 
the best producers m 19x9, with about the same proportion ; the 
poorest tree before the thinning out. No. 30, was also the poorest 
afterwards. 

These figures show that the relative production of the trees remains 
constant ; it is a further argument showing that the special character 
of the tree is more responsible for its individual production than the ex¬ 
ternal factors such as spacing etc. By dividing the trees into two groups : 
1) those with space slightly widened by thinning : 2) Those with space 
much widened (see Table I), the author still further strengthens the force of 
the argument. 

5) Conclusions. — The number of trees experimented with was 
not sufficient to allow further investigation, but the experiment demon¬ 
strates that production can be stimulated by thinning out, which is cert¬ 
ainly one of the most important problems in rubber growing at present. 
But the most marked influence on production is the initial character of 
the trees (2). 


(i) As regards the spacing of trees and influence on crop, see M Girard's work on this 
subject t see It , Febr, 1919* No. 305, VI (Ed) 

(2} Hence the considerable interest aroused in connection with the question of seed 
Selection sand new studies on grafting* see It, Febr.. 1930, No 194, and No. 645 of this JR. 

W) 
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Total. 2<S Ucc-~ Avtrage pcrtrci : ISSO'gm. Average jnrtrec. 240;!gm. 

t> 15 - The Grafting Of Rubber. - The Tropical .Igrimtfuwt, ftmni il of the Ceylon A»ncul¬ 
tural Society. Vol. 1,111, No. •>, pi> j<)7-jsi)K, lvuidcrmya, Ctvlon, Nov, x<)iO- 

The attention of most rubber growers has been directed to the pos¬ 
sibility of sc curing increased yields per acre. The possibility of seed selec¬ 
tion has bei'ii considered, and on many estates seeds from selected trees 
have be^u sown in the young clearings (i). 

Similarly, the Ce*ylou IX part merit of Agriculture has made special 
plantings from the No. 2 Heneralgota tree, and will in 1920 have areas 
ready for tapping. 

With a knowledge of the differences in yields of individual trees,and to 
avoid cross pollination between good and poor trees (2), certain estates have 
made use of this information when thinning operations have been under¬ 
taken. The poorer trees haw as far as possible been removed, and the bet¬ 
ter one allowed to remain. 

A brief survey is made of experiments conducted in the Federated 
Malay States and in Java in connection with seed selection, budding and 

(1) and (t) See R., Eeb., tqao, No. 194I I and II. {Ed.) 
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grafting (i), with a view to securing increased yields. Sufficient evidence 
Tias been secured to warrant the trial of these methods xn Ceylon, where 
the rubber industry may yet see extensive areas of plants thus treated, set 
out. The experimental stage has, however, not yet been passed, and it 
has yet to be demonstrated that these systems can be generally adopted. 

Trials should, howevei, be made with a view to securing definite in¬ 
formation. Not only should the trials be made on young stumps, but the 
question might also be investigated as to whether grafts cannot be made 
on the old stumps of the poorer yielders, which for certain reasons it may 
not be desirable to remove. It is intended to make some trials on rubbei 
estates in Peradeniya, Ceylon, in order to gain experience in regard to the 
methods best suited to local conditions, and it is possible that grafts could 
be supplied from No. 2 tree, if required. 

646 — Italian Camphor (2). — Cav-ara, K , m Rivista ttaliana delle Essenze e Profumt, 

Yearn, No. 2, pp 13-17, Bigs. 2 Milan, Reb 1920 

Prof. F. Cavara, Director of the Royal Botanic Gardens, Naples, 
points out the importance af camphor production, especially with regard 
to Italy, and demonstrates the possibility and advantage of obtaining 
native supplies, laying special stress on the work by Prof. Italo Gigiioli, 
La Canfora Italiana (Rome, 1908). This woikis amply provided with data 
bearing on matters connected with the history, industry, trade, geogra¬ 
phical distribution, cultivation and acclimatisation of camphor {Laurus 
Camphora = Cmnamomum Camphor a). Original work by Prof. Gigmoei 
himself is also included, dealing with the productivity of camphor and cam¬ 
phor oil of plants grown in various parts of Italy. 

In Italy, examples of complete acclimatisation of Laurus Camphora 
are frequent ; for example in Naples (Botanic Gardens) and its environs 
(Capodimonte, Portici), at Caserta (Royal Park), and Rome, Pisa, Florence, 
on the Riviera, on Bake Maggiore (Isola Bella),etc. Formerly camphor was 
almost exclusively employed in pharmacy, but now, the pharmaceutical 
applications absorb only % of the total production, whilst the remaining 8 / 4 
are utilised in various industries, 70 % of the total production being em¬ 
ployed in the celluloid industry and in the manufacture of miscellaneous 
disinfectants, insecticides and gun-cotton.. The wood on the other hand, 
is much sought after for sculpture and cabinet work. 

Prof. GiGuou recommends the use of the leaves, either green or dried, 
which fall off the trees when the new foliage pushes forward, for the extrac¬ 
tion of camphor. 

The utilisation of the small branches and leaves has introduced an in¬ 
novation into the ordinary method of cultivation, and has been adopted 
in the United States and in Ceylon where the bushes are planted 6 % ft. 
apart, making 2500 bushes per hectare, which bear leaves only after some 

(1) See R. Reb., 1920 No. 194. I and IX (Ed). 

(a) With, regard to the actual state of camphor production in the world and the trial tests 
with camphor trees, see R., May, 1920 No. 328 [Ed,) 
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years. The leaves and branches on plants 10 years old have also been uti¬ 
lised on new camphor plantations in Japan. Also m Jamaica, Bast and 
West Indies, and Malay Atchipelago, and in Biiti.sh B. Afiica, the gieen 
or dry leaves on young camphor plantations have been used. 

The analytical investigations made by Prof. Gigeioli show that the 
yield from Italian camphor leaves is higher than that obtained elsewhere. 
This fact has been coi firnn d by Giedemeister m Les hmhs essentielles 
(French translation, 1914), and the following data are given :— 


Percentage of Camphor furnished by Leaves and Branches 
m Various Countries. 


Count iy 

Analyst 

Material anahsed 

Camphor 

% 

Ceylon 

WilUs and Bamber 

Eeaves and branches 

I 

Eaei Indies 

Hooper 

leaves and branches . 

X 

West Indies 

Watts and Tempany 

Green leaves. 

I 2 to 1.5 

Jamaica 

Emerson atxdWeidlein 

Eiy leaves. 

* 57 

East Atiica 

Doinmel 

Dry leaves . * . 

1 55 

Malay Archipeiego 

Eaton 

Gieen leaves * * . » . 

1 17 to 1 2 

Malay Archipeiego 

Eaton 

Air dried leaves 

x,io to 1.16 

United. States 

Hood and True 

Dry leaves. 

2 

Italy 

Giglioli 

Green leaves , . 

1.2 to 1.5 

Italy 

Giglioli 

Diy leaves. 

____ _ 

2.4 to 3 


On the other hand, the yield from the* other portions of the plant 
(branches, trunk, roots), is much less than that fiom Japanese camphor. 
Prof. Giglioei obtained only 10 % from the truo k of the Italian trees com¬ 
pared with I % obtained flow trunk slivers in Japan. 

The large proportion of camphor in the dry Italian leaves may perhaps 
be due not only to the low water content in the leaves, but also to the ac¬ 
celerated oxidation of the oil of camphor during the later stages of growth. 
This is consistent with the investigations made by Yoshxda m 1885 on oil 
of camphor and on camphor formation. 

The lower camphor content in the trunk of the Italian tree compared 
With the Japanese, may perhaps be attributed to the different elaboration 
that takes place in the cells of young plants compared with fully developed 
ot old plants, rather than to the difference in climate. In the first case there 
is a bigger formation of camphor oil; in the second, there is more camphor. 
The relative amounts vary according tothe organs of the plant, and with the 
changing seasons ; thus, in winter, there is a larger proportion of camphor, 
and in summer, the production of camphor oil, is greater,. Out of 100 parts 
extracted by distillation of leaves of the Italian camphor plant, about 
% is camphor oil. 

It has been stated that if, owing to the low seed production from the 
big trees acclimatised in Burope, the Japanese seed is sought after, tbere is 
a distinct risk of very feeble germination, either because the germinating 

M) 
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power, does not cover a long period and does not last out over the long 
voyage, or because when sent, they are neither fresh nor good. 

Prof Cavara hopes to be able to confirm these statements, having 
received seed from Japan (from the Yokohama Nursery) on several occasions, 
that germinated well, gave vigorous seedlings, and developed extraordi¬ 
narily well m a few years'time, 

Prom sowings made m the Royal Botanic Gardens at Naples 3 years 
ago, a plantation of camphor plants was established to test the value of 
Laimts Camphora grown m a copse, with the idea of carefully usu g the 
leaves and branches for the extraction of camphor and camphor oil. 

stimulant, 647 - The Caeao Industry in the Gold Coast and in the French Colonies and the Former 
aromatic, German Colonies in Equatorial Africa. — Report by Hr Tudhope (Director of Agn- 

narcotic and culture, Gold Coast), followed by a note by H Due (Director of Agriculture m the French 

medicinal Colonies), Translation, preface, and conclusion by H G CAPUS,m the Union Colt mi ale 

PLANTS Frangaise, Publication du Comite d’Action Agricole Colomale, Pt I, pp 37 Pans, 1919 

Mr. W. S. D. Tudhope presented ins report to the thud Interna¬ 
tional Congress of Tropical Agriculture held in hon don in 19x4. Acomplete 
translation together with notes by MM. hue and Capus, is given m the 
publication under review and these two writers extract the points of interest 
to the French colonies and the former German colomesin Equatorial Africa. 
The chief conclusions are given below 

(i) The production of cacao in the Gold Coast is an absolutely native 
industry and owes nothing to the European planter. Cacao was first 
exported from the Gold Coast m 1891, when, according to official statistics, 
the export was 80 lb., valued at £4. In 1913, the export amounted to 
113239980 lb., valued at £2489218. The appended figures, quoted 
from official statistics, shew the development of the industry 



Quantities | 

Values 

Qumquennal increase 

Years 

Db Kg 

a 

Fr, 

£ 

Fr 

1891 

80 36 

4 

100 



1896 

86 745 39 839 

2 276 

56900 

2 272 

56 800 

1901 . . 

2 195 57* 985 692 

42837 

X 070 925! 

40 561 

I 014 025 

1906 

20104504 91x7393 

336 269 

8 406 725 

293 432 

7 335 800 

1911 . . , 

88 987 324 40 355 752 

I 6I3 468 

40 336 700 

I 277 I99 

31939 955 

1913 * * • 

113239980 51354 331 

2 489 218 

62 230 45oj 

875750 21893750 





m 2 

years 


Since 19x3, the cacao production in the Gold Coast shows a progressive 
increase. In 1915, the export was 77378 tons worth 91302 250 fr., and 
in 1916, 72 X281 ., worth 96152 230 fr. Owing to the war and the scarcity 
of freight, part of the 1916 crop had to be stored by the traders and, at 
the end of the season, no business was done in the interior regions. In 
his. report for 1916 the Director of Agriculture of the Gold Coast attributed 
a beneficial influence to this lack of a market, which, though due to tempo- 
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rary causes, none the less shows the danger of developing cacao as the 
sole crop in the region, as both natives and Europeans neglect spontaneous 
products such as rubber and palm nuts, aud even food products for local 
consumption. 

At present the Gold Coast is the largest producer of cacao in the 
world, the whole output bung due to the natives. 

(2) The soil and climatic conditions arc much the same as those of 
the French colonies of Gabon, Dahomey, and especially, the Ivory Coast. 

(3) The British administration has developed cacao growing by 
making use of the favourable disposition of the educated natives and their 
desire for better conditions of lift, and by buyng the crops at good puces 
when they were not at a stage of interest to traders. 

(4) The British administration then concentrated its efforts on 
the increase of the native plantations, the improvement m the quality 
of the fermented and dried product, and on the diffusion of practical agri¬ 
cultural education amongst the natives. 

(3) After this the traders began to buy and the product became 
an industrial commodity. 

Thanks to the methods used, the export of cacao from the British 
Gold Coast increased from 39 000 to 51 000 tons, between 1896 and 19x3 (1), 
whereas in the case of the French colonies of Gabon and the Ivory Coast, 
the former only exported 155 tons in 1913 and the latter 47 tons. It is 
therefore important to ascertain how far the example given by the English 
can be followed elsewhere. The natural production from the Gabon 
is entirely due to European cultivation, but the capital invested was 
extremely small and the exports, in spite of their steady increase, have 
not attained a large figure. The work done by the Germans m the Ca- 
meroons will thus be of interest in enabling an opinion to be formed as 
to whether a greater financial effort would give results comparable with 
those obtained by the natives in the Gold Coast ; this is shown in the 
appended table. 


Comparative export {in tons) from the Gold Coast , Gabon , Camerooiis, 

and the lvorv Coast. 






I Ivory Coast 


Years 

Gold Cous#t 

Gabon 

Cameroons 

Vetus 


Tons 

1896. 

39 

5 

^33 

X900. , . 



1901, . . . 

985 

44 

528 

X 905 - • • ♦ 


2 

1906. 

91*7 

89 

I 247 

XpIO. * . . j 


7 

I9XI. 

40 335 

108 

3 431 

1913. . . - I 


47 

I 9 X&. - * . 

81354 

| ^ 

155 


* 915 * • - 


XI 4 


(i) TJxe exports amounted to 92 000 tons in according to the Agricultural New 
of April, 1919. (Note by M I/tJC.) 
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These figures show that the progress in the German exports does not 
show a proportionately higher rate than that for the Gabon. Yet, the 
agricultural enterprises in the Cameroons cannot be reproached with 
lack of mterprise, as capital, concessions, technical assistance from the 
official organisation of the local Government, labour (unscrupulous methods 
of recruiting black labour), none of these were wanting. Considering 
all the advantages that they had, it must be admitted that the German 
results were unsatisfactory: heavy expenses and low yields, and slow 
progress in the export trade. 

Whilst the English, however, increased their production at little 
expense in 10 years from 985 to 40 335 tons, that of the Cameroons, during 
the same 10 years and m spite of a considerable financial effort, rose from 
538 to 3431 tons only. The obvious reflection is whether the English 
method is not the best for Afnca. 

It is true that the example of San Thome can be quoted in favour 
of European cultivation, but the cacao question there is not the same as 
in the coastal colonies on the Gulf of Guinea. According to M. A. Che¬ 
valier (l), the island of San Thome is of volcanic ongin and all the soils, 
almost exclusively formed by eruptions, consist of basalts, trachites and 
phonoliths, rocks which have weathered down to form the fertile soils 
of the island. These formations are extremely rare on the continent, prac¬ 
tically all the soils in the Gabon and Ivory Coast being derived from the 
decomposition of crystalline rocks, such as granites, mica schists and 
metamorphic rocks ; they are far from being as fertile as those of San 
Thome. It thus follows that the methods of cultivation — of decidedly 
special nature —in use in the Portuguese colony could not be applied in 
entirety on the continent, where similar soils are not to be found. 

As the example of San Thome is not applicable, the conditions of cacao 
cultivation by natives and Europeans must be examined comparatively. 
Mr. Tudhope gives valuable information regarding the Gold Coast, 
and states that the method of cultivation, as developed by the natives 
represents the minimum of effort and expense. The forest is only partly 
cleared, all the big trees being left standing, and the seed-beds are confined 
to nurseries situated in damp alluvial soils by watercourses, replanting 
generally taking place in competition with food plants such as the banana 
(Musa) and taro (Colocasia). In this way, the young plants enjoy good 
conditions for rooting, as the necessary shade is provided. The cultiva¬ 
tion given to these crops, usually consisting in cutting tie weeds with 
a bellhook or hoe, is of equal benefit to the cacao trees and helps them to 
come on well for the first 3 or 4 years. The cacao trees are usually planted 
very closely, and the natives prefer dense, straight trees forming a crown 
at a height of 7 ft., 6 in or. more. The area planted by each family is 
Very small and does not produce more than 2 tons of cacao each year 
on an average. Thus, the whole production of the Gold Coast is the stun 

(i) Le Cacaoyer dans POwest Africain, by A Chevalier., p, 345. Published by ChaUamel, 
Pacts, 1908, (Note by M. Luc.) 



STIjCUEANT, AEOMATld, NARCOTIC AND HEDICINAE Plants 7^1 

of the output of a multiplicity of small village plantations, of small family 
crops, disseminated m a belt of plantations covering neatly Cl ooo sq.km. 
These are special conditions, that cannot be duplicated m European plan¬ 
tations, requmng as they do the cultivation of vast surfaces within a 
limited radius. The natives pay but little attention to their plantations 

Mr. TtjdhopE is obviously foicedto regaad the native methods of 
cultivation as defective, as they are evidently the chief cause of the 
inferiority of the product .— Small capsules, atrophied seeds, bad fermen¬ 
tation ; but he has no need to worry about the extension of the crop, as 
the natives have become accustomed to grow it His task at pie sent 
consists chiefly in improving the quality of the product and, consequently, 
the primitive methods ol cultivation, harvest, and feimentation. He 
sees all the disadvantages of the native methods, without ascertaining 
whether they have any compensatory advantages. 

Mr. I/UC differs from Mr. Tudhope on this point. The same stage has 
not been arrived at on the Punch coast, the re is no production to improve, 
there is even no production, A large quantity must be produced above 
all, even if not fiist-class quality Under these conditions, the simple 
native method will be seen to have the following advantages : 

(1) Cultivated on small areas, near and around the villages, the 
young cacao plant benefits from the shade plants grown for food and from 
the manuring provided by household refuse. 

(2) The native method carries out the principle of close planting 
and much can be said fox this ; it is a point that must be insisted on. Who¬ 
ever has visited abandoned cacao plantations will know that the old nur¬ 
series have persisted, natural selection having taken place, the weak yield- 

, mg to the strong, which become more and more interlaced and seem to 
obtain through their common effort the faculty of resistance to disease 
and the invasion of the brush. 

The native plantations are much on the same plan. Planted at 8 ft., 
6% ft, apart and even less, the trees rapidly cover the soil, the foliage 
interlaces and, when one tree dies, the vacant space is immediately 
occupied by adjacent trees. At Fernando-Po M. Eue has counted as many 
: as 2500 or 3000 trees per hectare 111 native plantations, with an annual 
production amounting to 2 tons of pxepaxed cocoa. This kind of planta¬ 
tion is probably very similar to that found hi the Gold Coast. 

(3) By their distribution through a vast forest region, the multi¬ 
tudes of small plantations are isolated one from another; they benefit 
from the shelter of the surrounding forest, fiom the constant humidity 
of the air, and the risk of the spread of fungoid disease, which has caused 
so many failures in extensive cultivation, is considerably reduced, 

(4) The high cost of digging holes, planting, and replacing dead 
trees, estimated by M. But', at least 30 % ?r Gabon (x) during the 


(1) At San Thome, replacing is estimated at 30 % for the llrst year, 15 % for the second, 
6 % for the third, and st % for the fomth (Chrvatjcbr) . In Gabon, the losses are highest bet¬ 
ween the third and fourth years* {Note by M Etrc.) 


4 
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fiist six years on European plantatit>ns, is quite insignificant forthcnative 
crop. 

(5) Finally, the difficult problem of providing the fixed labour 
necessary for large plantations has not to be considered. It is partly' 
solved by cultivation by families, chiefly by the women and chidren. 

The prin ci ple s of European cultivation are very different. So as 
to restrict the European staff required for management and supervision 
as much as possible, the plantations have to be grouped together, so that 
a considerable area of forest has to be cleared. The cacao plant does not 
do well m mediocre soils, in vast denuded surfaces. The nurseries are 
established m land carefully prepared and frequently manuied ; the seeds 
are selected and, from germination onwards, the plants are watched and 
cared for, and as weakly plants differ little from strong ones, the selection 
is artificial. 

The plants, after being transplanted and placed at distances usually 
ri.4 to 13 ft., apart, are often growing m a less feitile soil than that of the 
nursery. They have to live under these conditions for 5 to 6 years or more, 
before their foliage touches, which is necessary in practice to ensure the 
success of a plantation, and to which the planters rightly attach great 
importance. 

These disadvantages do not occur in close plantations and it is possible 
that where cacao is grown like a replanted foiest with successive thinnings, 
better financial results might be obtained in French Equatorial Africa. 

M. Fuc does not condemn European planting such as it is, but me¬ 
rely points out that the expenditure it requires m mediocre soils is not 
compensated for in most cases by the returns. He thinks it would be advis¬ 
able to procede in the direction of the plantation that costs less, is plant¬ 
ed more closely and contains varieties that quickly produce high yields. 

The cacao grown in the Gold Coast is exclusively of the oval " foras- 
tero ” type of the Amclonado variety, and‘ts beans require a longer fer¬ 
mentation that those of almost any other variety. As this variety is both 
robust and prolific, M Tudhope concludes that it is particularly well suited 
to the conditions prevailing m the Gold Coast, and that it was fortunate 
that this variety should have been the first to be introduced. Other types 
or varieties are being tested at the Government experimental stations 
but, with one exception (a hybrid of spontaneous origin), none of them 
appears to be as prolific or profitable as the ordinary type. The new 
variety, called Cundeamor by M. TitdhoPE, on account of its superficial 
resemblance to the Ceylonese type of the same name, is apparently prolific 
and produces much larger beans which are of superior quality. The na¬ 
tives appreciate this variety which, in time, will be planted over considerable 
areas. The slowness of its fermentation is of slight importance, as the 
•natives prefer slow tasks. 

Mr. TddhopE states that, in the Gold Coast, the cacao plant yields 
a fine crop 3 or 4 years after planting and quotes, as an average yield at 
Aburi, the extraordinarily high figure of nearly 8 lb. of dry cacao per tree, a 
yield which is equalled if not surpassed an certain native plantations in 

. £M*1 



STIMULANT, AROMATIC, NARCOTIC AND MEDICINAL PLANTS 733 


fertile districts. A yield of 4.421b., per tree can be obtained in the Gtboi 
m close plantations ; m 19x4, the Armor plantation included 15 000 adult 
trees and produced 34 5 tons. 

Some oi the South American varieties introduced mto Africa fruit 
abundantly m their fourth year. The yield oi seeds may also vary m number 
and weight (1) The search for varieties that quickly produce high yic Ids, 
iu spite of their rapid exhaustion, becomes indispensable when the y arc 
not required as the mam subject of a plantation. 

It seems that the soil and labour conditions m the French colonies 
m Equatorial Africa are not sufficient to ensure the success of vast agricul¬ 
tural enterprises whose sole aim is to produce cacao The crop, however, 
would be both interesting and profitable considered as a complementary 
ciop on the farm, provided that the best soils, and only these, 
weie re slaved foi it, and if the principle of close plantation were 
followe cl. 

The conditions required for obtaining a large production in a short 
time are apparently present in the Ivory Coast, and it would thus be 
possible to make, with some chance of success, an effort similar to that 
which lias given such convincing results in the Gold Coast This, however, 
has been in progress since 1908, thanks to the initiative taken by the Go¬ 
ve’nor, M. Angoulvant, but by different methods, the chief of which is 
the obligation to plant. 

The east coast of Madagascar seems equally well placed for a similar 
attempt, with the advantage that’the natives would be less refractory 
to French pressure. 

But tf these attempts are to be really useful and to lead rapidly to 
important productions, a considerable change will be required in the 
French native policy. M. L,UC does not say if this could be done without 
danger, but any method has its disadvantages and M. Baillatjd, m his 
book on La politique indigene de I’Angletene en Ajrique occidentate, points 
out some of them. In this connection, the conclusions drawn by this 
author from a book by N. Casely Bayeord, a native lawyer of the 
Cape-Coast, will be of interest. 

Mr. Tudiiope does not seem very sure of the stability nud security 
of this monoculture which has been taken up by the natives with such 
enthusiasm that they have completely neglected important sources of 
revenue such ns rubber and the oil palm In any case.it is evident that 
the policy followed iu the Gold Coast has been the chief element in the 
success obtained in the production of cacao. It remains to be ascertain¬ 
ed whether tlu principle can be applied to one or more of the French co¬ 
lonies, dnd if so, whether the possibility of providing the French chocolate 
industry with its requirements would compensate for the disadvantages 
of the method under discussion. 


(l) Lc cacaoycr aw Conga franpms, Chalet el IatC (p. 9 and on). Published by Challamel, 
Paris {Note by M, I,tjcO 
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648 - The Wild Tea Plant of Phou-Sang, Tranninh Region, Upper Laos, Indo¬ 
china (i). — MiAviixe, R., m the Bulletin a»r:cole de I’lnstihil Snentifiquc th Saigon, 
Year II, No 3, pp 87-90 Saigon, March, 1920 

This tea plant occurs wild m the wooded massif of Phou-Saug, Noung- 
Pek region. Phou-Sang is a large mountain group situated 60 km. in 
a straight line from Kidng-Khouang ; it is 2300 m. high, and the wild tea 
plants only occur above an altitude of 1900 metres. There are two va¬ 
rieties of tea plant at Taos, one which is very common and gives ri.se to a 
certain amount of native trade, and one, a wild plant which is giadually 
disappearing and which is dealt with m the present article. 

There are 280 plants of this species at the Tranninh Station, and, 
m 1917, 45 000 seeds were gathered from them, but none germinated. 
This was due to the fact that the native attendant gathered the first floral 
buds and used them after drying , the last flowers left alone by the na¬ 
tive were surprised by the first frosts and aborted. 

In 1918 the 9000 seeds gathered were sown on October 30, and as 
the floral buds had been left untouched, these seeds were upe on October 15. 
Germination began on October 20, 1919, and, by June 20, over 2000 plants 
had sprung up. The blanches bore flowers only in the second year. It 
is estimated that, in normal seasons, the station could produce from JO 000 
to 20 000 seeds of this tea plant each year. The station contains a plot 
of 400 sq. metres containing 148 Phou-Sang tea plants. The bushes, 
which were 3 or 4 m. highm 1919, were cut down to 1 m above the ground ; 
numerous buds were produced and a first crop was obtained since 1918. 
Only young buds with slightly developed leaves were gathered The 
harvest begun on April 10, 19x8, ended on December 4 and produced a 
total of 23.563 kg. of dry tea, or an average of 160 gm per plant. This 
yield is certainly smaller than that actually realised, for the coolies dis¬ 
honestly retained part for themselves Supposing 1 hectare were planted with 
Phou-Sang tea at 1.5 m. distance every way (distance necessary for the 
growth of the plants), there would be 5675 plants per hectare, and the cor¬ 
responding crop would be 900 kg., of fine, prepared tea. 

The following figures give, according to M. Atjeray, tlie chemical 
analysis of samples provided by the author. 

In 1903, the author had already tasted Phou-Sang tea, as a Chinese 
named Amock, who had become a Trench subject, had given him several 
samples, saying that it had come from the Imperial Chinese Court. M. 
Amock had informed him that the tea cost $20 to 24 (50 to 60 fr. at par) 
a Chinese pound (700 gm.), and the author learnt that Chinese preparers 
went each year to gather and’ prepare the buds of the precious species at 
the Phou-Sang mountain. When the Chinese arrived, the Mcos showed 
them the trees they had found in the forest; the Chinese then cut down 
the trees and gathered the young shoots which they prepared in their 
own way. The process consists in letting the shoots fade, then rolling the 

{1} 2?or information on the wild tea plants in India and China, See 1 ?*, April, 1920. 
No. 413 (-£«&} 



STIMULANT, AROMATIC, NARCOTIC AND M3&DICIN AI, PLANTS 


Koibitite . 

Nitrogenous matter . 

Fats. . . . • . 

Tan mn . . . . . . . . 

Total «i^li .... .... 

Soluble ash.. 

Them .... 

Nitrogen . . 

Matter soluble m boiling water . 


Fermented 

tea 

TTn£ermented 

tea 

IO 00 % 

9 70% 

23 37 

23 37 

I 98 

1 * 74 

13 25 

13 75 

5 10 

5 12 

2 02 

2 14 

2 35 

3 7 ° 

3 74 

3 i 4 

41 25 

44 50 


buds by band and drying them m a large iron pot. The average crop each 
year from Phou-Sang was not more than 10-15 kg. of fine tea. The adult 
leaves were pressed while still green in large hollow bamboos and warmed 
over a flame, when the leaves were removed from the bamboo, dried in 
the pot and taken to China. If the Chinese went so far for such a small 
crop for the Emperor of China, it is because they valued it. 

The Phou-Sang tea trees have almost disappeared and now the for¬ 
est contains only scattered trunks cut down to 1 metre above the soil. The 
trunks send up new shoots eveiy year, but they die for lack of air and light. 
It is fortunate for the preservation of this species that small plantations have 
been established at two stations. In fact, seed-bearing trees exist at the Na- 
H01 station ; bought from, a woman Pon-Tmg who got them from Phc.u- 
Sang, they were planted in 1905 at X m apart and have never been prunccl. 
The author found them to be well grown, 5 to 6 m. high ; dug up in Sep¬ 
tember, 1919, they were planted 5 m. apart, so as to foim a new plant¬ 
ation of seed-bearers. The station now possesses 142 tea plants which, 
if cared for, could produce an abundant fructification by 1922. In addi¬ 
tion/the 400 sq. m. plantation mentioned above was started by the native 
attendant who went with coolies to Phou-Sang to obtain young plants ; 
he brought back about 300, of which 148 are still living at the station. 

6 jo - The Effect of Fertilisers on the Combustibility of Tobacco. — s«- No or this 
Review. 

650 - Coca Production and Trade in lava. — i)n wildeman, v >, m ituiietin A^ncole de 
VlnslitHt ScicnttfiqHe de Saifon, Year XI, No 5, pp 79-80. Saigon, March, 1910. 

The cultivation of the coca plant was already widely spread in the 
Dutch East Indies, before the war; very diverse opinions had been ex¬ 
pressed as to its future as a crop, as it was threatened by the preparation 
of synthetic cocaine. All the same, several planters have extended the 
area under the crop, and factories, established in the Dutch East Indies, 
have done good business, possibly owing to the circumstances at that time. 

The future of coca cannot be foreseen, and it will be useful to survey 
the progress of the production of the coca leaf, its trade and its consump¬ 
tion. Practically all the pre l war production went to Europe and, in 
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1916, Amsterdam was still one of the great centies for the product. In 
the appended table, the author indicates the reserves of coca leaves, in 
packages at Amsterdam ; the gradual depletion of the stocks is maikcd. 



1916 

1917 

End of January . 

10 296 

5 540 

February. 

10 164 

4867 

March . .... 

10 149 

3 792 

April . . 

9 745 

3 7 X 5 

May . . . 

9 797 

5225 

June. . 

9 235 

3 989 

July - - . 

9 on 

2507 

August . .. 

8 777 

1 287 

September. 

8237 

448 

October.. 

7 932 

448 

November. 

6336 

403 

Pecember . . 

5877 

403 


IQiS 


403 

237 

143 

87 

30 

30 

30 

30 

30 

54 

o 

o 


As the stocks diminished, the average unit price naturally increased ; 
in 1916 it was 14.45 cents and in 1917 it was 20.09 ce uts. In hand to 
hand buying, the differences in price varied from to 30 to 70 cents. 
In 1917, the export of coca leaves to Holland and the United Kingdom 
began to diminish, largely owing to the lack of tonnage, and, in 1918, 
export to Europe ceased completely, but as the appended figures show, the 
total export from Java increased not diminished. 


Etpo/t of cot a leaves from Jam 


i 

1917 

TQI& 



kg. 

Holland ... , . ! 

17043 

J 

United Kingdom 

4 105 

— 

United States . . 

151 601 

^82 555 

Japan. ... 

6423 

2 X 1 *>29 


179 172 

494 182 


It will be seen that the consumption of the United States increased 
considerably from 1917 to 1918, but not to such an extent as that of 
Japan. The consumption of leaves by cocaine factories was thus very 
large. 

•It will be of interest to see if these proportions • will be maintained, 
or if, now the seas are free, the large export to Holland and the United 
Kingdom will be xe-estabHshed. It is to be feared that, as the war has 
displaced so many markets, Europe will find it difficult to recapture them, 

£**•3 
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The factory established at Soekaldemi, Java, has regularly worked 
coca leaves, obtaining an extract with over 50 % of alkaloid. 

The treatment of the raw material in the producing country should 
undoubtedly be encouraged, as it would procure a great benefit forthe 
colony and its native inhabitans. 

65X - Mulberry Plantations (1). — Bucei I\, ill the Rimsla di Ampdo,iufia,Yadl 1, No 4, 
pp, 51 -5h Alba-Leghorn, Feb 15, 1020 

In 1914, the author established at the Torretta farm of the “ R. 
Scuola Enologica, ” at Avelhno, a mulberry plantation of an area of 240 
sq. m., with 14 lines, of young mulberry trees at distances of 70 cm between 
the lines and 40 cm. in the lines which works out at 35 700 trees per hectare. 
In spite of the close planting, the trees grew vigorously. The author has 
obtained the following data: 

The cod of establishing anJ cultivating x hectare of mulberry trees at Avelhno , 

lnteiesl ou estate capital, considering the land as bare, but of first class 


type.. . . . ... . . 200 

Expense oX hoemg 35 cm. deep, 60 days to 3 fr . r8o 

Tracing lines for the trees, 10 days at 3 fi . 30 

Planting the young trees; 20 days at 3 fr . . . . . 60 

t Value of 35 700 young trees at o 03 fi each . . . . . 1 o71 

Weeding twice , 24 days at 3 fr . . . . 72 

Estate tax . . . . ... 60 

General expeuscs at the rate of 5% of the preceding expenses, r less 

interest on the estate capital. . . • * 73 65 

Interest at 3 % on the capital represented by the preceding expenses, 

less interest on the estate capital . . * . . 46.40 


Total . 1 703 05 fr 

Inteiest on estate capltat as 111 1 m | . .. . 200 fr. 

Weeding twice, 24 days at 3 it.. . . . 72 

Replacing young or dying plants at the rate of 5 % of the number of 

trees; value of the young trees 53.35 fr ; 5 days at 3 fr ... 68 53 

Gathering leaves as branches; 10 days (women) at 2 fr. 20 

Estate tax.. . 60 

General expenses calculated as in 1014 * * * *. n.05 


Interest at 3 % on the capital represented by the preceding expenses, less 

interest on the estate capital.. * • • 6,95 


Total , . 438,55 fr. 


Interest on estate capital as m 1914 and 1915. . . 200 fr. 

Weeding twice; 24 days at 3 fr... 72 

Gathering leaves as branches, 12 days (women) at 2 fr. . * * * * 24 

Estate tax.* .. ...» 60 


(1) See Jan*, 191*1 Nb. 57, {E4,) 

[* 9 * 411 ] 
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General expenses calculated as above 

Interest at 3 % on the capital lcpresented by the pitcedmi* expenses, less 
interest 011 the estate capital 


Volt'l 


Interest on estate capital a& above 
Weeding twice , 2 j. days at 5 fi 

Gathering leaves as branches, 12 days uiulii) at 3 ii 
Estate tax 

General expenses calculated as above 

Interest at 3 ° 0 on the capital lepievented by the preceding expenses, 
less interest on the estate capital 


Total 


Interest on estate capital as above .... * 

Weeding twice , 24 days at 7 tr 

Gathering leaves as branches , 12 days (women) at 3 fr. 

Estate tax . . 

General expenses calculated as above 

Interest at 3 % on the capital represented by the piecedmg expenses, 
less interest on the estate capital 


Total . 


7 <So 

J. MO 

3 Ob 70 fr 
200 fr 

T JO 
3 (> 

Oo 

20 <So 
if> in 
452 90 fr. 

200 fi 

36 

60 

23 20 
11 60 


501.80 fr. 


(Unless otherwise stated the working days mentioned above are those of a man) 

If the expenses of the fifth year are assumed to be the same for the 
following five years, the total expenses for the teu-year period would be 
7968.02 fr , which gives a constant annual expense of 625.40 fr. 

In the branches (gathered m this way for rearing silkworms in the 
Friulan way), the pure leaf represented: —44.39 % in weight m 1916 , 
46.71 % in 1917 ; and 41.58 % in 1918. If these coefficients arc applied 
to the weight of leaf as branches actually gathered, the yields in pure 
leaves per hectare are : — 4499.209 kg. in 1916 ; 88x9 876 kg. in 0:917 ; 
11 212 312 kg. in 1918 ; total, 24 531.397 kg ; annual average 8177 133 kg. 
It can be assumed that this average holds good for the other 5 years, 
because, though the production increased during the first 2 years, it decreased 
in the following years. From these figures, and valuing the leaf as branches 
at 15 ft. a quintal, the total value of leaf produced during the 10-year period 
would be 23241.82 fr., which gives an annual constant value of the leaf 
of 1824.25 fr. The annual net return from the plantation is, therefore, 
1824.25 fr. — 625.40 fr. = 1198 85 fr. 

The leaf produced by one hectare of mulberry plantation will serve to 
rear at least 15 ounces (of 30 gm.) of silkworm eggs. 

The author compares these data with others furnished by Prof. J. 
3 >i Gajqdo, director of the travelling chair of agriculture of the districts 
of Oderzo and Motta di Iavenza (province of Treviso ) The latter considers 
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that a mulbeuy plantation lasts 13 yeais and that, at the end of the 13th 
year, the expenditure per hectare is 180 fi., to cleai out the roots; he esti¬ 
mates the production of leaves in the diileicnt yeais of the duration of the 
plantation .stilting fioni the 2nd. yeai, at 70, 150, 300, 400, 450, 400, 
400,350,300,200,150 quintals per hcctaie for each yeai, respectively; 
the constant annual value of the products (valuing the leaves at 6 fr a 
quintal) at 1602 24 ir., and the constant annual expenditure at 825 30 fr¬ 
ill lespect ol this estimate, the author observes that the mulberry planta 
tion may last longer than M r>i Gaddo admits, %. e., 17 to 20 years instead 
of 13, and that tlie cost of removing the roots in the last yeai could be placed 
at a much more modest figure because it can, at any rate to a large extent, 
be debited to the grass crop that follows the mulberry planta!ion and 
for which it constitutes an excellent precursor in the rotation 

I’iof. Bucci gives detailed information on planting and on the care 
of the plantation, and he remarks that his experiments on the action of 
nitrogenous fertilisers, on the digestibility of the mulberry leaf, and on the 
influence of leaves from manured trees on the quantity and quality of the 
coccoons lead him to fear the use of quick-acting nitrogenous manures at 
the moment of planting if the leave.s of the mulberries (as happens in the 
case of plantations) have to be removed after the second year. It is thus 
preferable to give a thorough application of farmyard manure at the rate 
of 200 quintals per hectare, together with at least 2 quintals of snper- 
phosphate per hectare, or a good green manuring with some leguminous 
crop manured with superphosphate. 

In years when the spring defoliation is carried out normally, the plan¬ 
tation can be treated with quick-acting fertilisers, preferably, ammonium 
sulphate or sodiun nitraie because, as the authors’ experiments have 
shown, leaves from mulbeiiie.s manured at the rate of 1 quintal of ammonium 
sulphate per hectare are more digestible than those from plantations that 
have received the same a mount of nitrogen but in the form of nitrate of 
soda ( 1. c., 130 kg., per hectare.) 

The author also found that it was best to prune the young mulberries 
in the autumn, the same year as planting (carried out in spring), but 
care must be taken, both in the first and subsequent primings, to leave 
a stump above ground and not cut the plants down to the ground, because, 
with a small trunk emerging, tillering is favoured, thus leading to the produc¬ 
tion of a greater number of branches and considerably increasing the quantity 
of leaves produced. , 

052 - Saccha.rum a.egyptia.cum in the Dunes on the Algerian Littoral. — La- 

Moax^mjCAMPS, m the Bulletin agncole de VAl’&ne~l Annies de Vk,%p&- 

nm&ntation a^ncole et de la Colonisation de VAfrique da Nord, Senes 2, Years XXVI, 
Nos, pp 23-25, Algiers, Jan -Feb , 1020, 

Saccharum aegyptiacum, a common plant in Egypt, has long been 
used on the east coast of Sicily as a windbreak and grows wild near B6ne. 
Following on the suggestion ot the Botanical Service, the Algerian Forest 
Service has used it successfully fox some years for binding dunes. 
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The author describes the results obtained from his plantations of 
Saccharum at Achachas, near Tapasset, in the department of Oran Since 
it was imported m 1915, the plant has been used m three ways by the au¬ 
thor as the estate was gradually formed. At first, cuttings were placed 
in the sand dunes which they were to fix and, in case of success, they con¬ 
stituted a kind of reserve nursery for subsequent use. This first plantation 
extended so considerably that it is now quite a Saccharum forest, certainly 
small but sufficiently high to hide a man on horseback and bushy enough 
to cover a herd of cattle. 

The first paths on the estate were afterwards bordered with 2 rows 
of cuttings placed at a distance of 40 cm. m and between the rows ,* the 
borders are now from 1.5 to 2 m. thick and have a very pleasant appearance 
They are easily kept in order and to prevent them extending too much 
it is sufficient to run the plough along dose to them. 

The third use is the chief and most satisfactory aim, i. e., as a wind¬ 
break. 

Thanks to Saccharum, the vineyard can easily be divided into long, 
parallel rectangles with a witch of 25 m. in the case of soils that are sandiest or 
most exposed to the wind, and of 50 m.in more compact and better-sheltered 
soils. These hedges grow very rapidly and form a very efficient windbreak. 
The vines are planted 1, m. apart in the rows and 2.5 m apart between the 
rows; as soon as the vines are strong enough the windbreaks will be left 
only at regular intervals 50 m. apart. The sand, enriched by cultivation, 
will be less blown about and there will be less fear of scorching from it. For 
this reason, starting from the initial hedge, all the hedges placed 50 m. apart 
are permanent and replace a row of vines. The cuttings are planted at 
distances of 40 cm. apart. The hedges placed 25 m. apart are temporary and 
grow in the space between two rows; as they have to exert their maximum 
effect as quickly as possible, they are planted more closely, *, at distances 
of 30 cm. in every direction. Plantation took place in October in ground 
that still retained some moisture and in January and February after 
abundant rain m ordinary soil. Almost everywhere cuttings 80 cm. 
long were used and buried 40 cm. in the soil so that the wind, which is 
constantly shifting the level of the soil, always leaves the plant buried 
sufficiently; 93 % of the plants struck roots. The young plant always 
develops at the eye placed at the level of the soil or shghtly below it. When 
there are two shoots, the upper one is always weaker and, as a rule, all 
the upper part of the cutting, some 30 cm., dies. 

The last plantations made in soils where the sand is fixed are cut 
level with the ground. A greater number of cuttings can be obtained with 
the same quantity of material and the young plants grow 1 more quickly 
and better. 

As the cuttings are planted in January, the young shoot grows in the 
spring and is 1.2 to 1.5 m. high at the end of the yean In the follow¬ 
ing spring, each plant forms a small tuft and the windbreak plays its part 
as soon as the vines begin to grow, for by then, the hedges Are already 
close, and are 2. to 2.5 m. high at the end of the year. 
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The hedge increases in density and height during subsequent years. 

As theie was no straw left m 1919, the leafy tips ot the Saccharmn were 
fed to hoises, which ate them eagerly The plant has given astounding 
results at Ouecl Kramis and should be propagated for estates exposed 
to the wind, it ought to be better known, 

653 - Market-gardening in Italy. — Skano o- , m it toUmUon\ Yeai oo, no 3, p 60 ca- hoiuiculture 
t .sale Moufciraio, Fan 30, *920, No 5, PP 1.25-no, Feb 20,1920, Ko 7, 1>P 171-181, 

Maich, 10, X 92 o , Xo 0 , pp 2J.O-243, Maxell 30, 1020 

Ma 1 ket-ga 1 deiung m Italy occupies m 000 hectares, of which 51 000 
hectares are occupied by vegetables grown on a huge scale and Co 000 by 
permanent tnai kct-gaidens; there are also 48 000 hectares of market-gardens 
m which fiuit-giowing is carried on. The in 000 hectares mentioned 
represent barely 0 39 % of the whole area of the country, 42 % of the 
agricultural and forestal area, and o 84 % of the aiable land Industrial 
horticulture, therefore, might play a much more important part in Italy 
than it does at present.' The appended table shews the vegetables grown 
on a laige scale and the area they occupied in Italy, in 1916-17, when 
the total area covered was 83 987 hectares. 


Tomatoes.28 225 hectares 

Fresh vegetables. . . . 23 565 » 

Cabbages and cauMoweis 9 090 » 
Melons and watei-melons 8 510 » 


Onions and gailic . . . 6005 hectares 

Artichokes. 5 775 » 

Celery, catdoons, ienncls , 2025 » 

Aspaiagus . 792 » 


The tomato, then, occupied 33 % of the total area employed for large- 
scale vegetable crops, and it is of most importance in the regions where 
tinned tomatoes are prepared, such as the province of Parma and parts ot 
Sicily and Sardinia. The 83 987 hectares planted with large-scale 
vegetable crops were distributed as follows (m hectares)Northern Italy, 
ao 2670; central Italy, 9747; southern Italy, 42 6x0 (Campania 22 665, 
Apulia 18 470) ; islands 10 960. Market-gardening is, therefore, practised 
most in southern and insular Italy. 

The author rapidly considers the extension of the different crops 
in each region during the period 1916-T7, and gives the absolute and 
unit production. He desires to attract the farmers’ attention to 1 the 
question and to give him information that will lead him to start market¬ 
gardening in places where it is absent, or if present, to develop and 
improve it. 

The different vegetable crops in the various regions of Italy and 
the area they occupied (in hectares) are given below: — 

Piedmont :—Fresh vegetables 1100, cabbages and cauliflowers 1025 
onions and garlic 255, asparagus 200, celery, cardoons, fennel 120, 
tomatoes 50. 

Liguria;-* Fresh vegetables 3700, tomatoes 1425, cabbages and 
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cauliflowers 1200, artichokes 475, celery, cardoons, fennel 250, asparagus 
220. 

Lombardy: — Melons and water-melons 510. 

Venetia: — Onions and garlic 1950, fresh vegetables 410, cabbages 
and cauliflowers 590, artichokes 340, asparagus 300, tomatoes 190. 

Emilia : — Tomatoes 5885, melons and water-melons 375, onions 
and garlic 170, celery, cardoons, fennel 130 

Tuscany: —< Artichokes 1270, cabbages and cauliflowers, 555, to¬ 
matoes 510, onions and garlic 320, melons and water-melons 70 

Latium : — Artichokes 800, tomatoes 730, cabbages and cauliflowers 
550, fresh vegetables 500, onions and garlic 450, ccleiy, cardoons, fennel, 
275, melons and water-melons 2^0, asparagus 75 

Abmzzi and Molise — Fresh vegetables 2250, tomatoes 683, melons 
and water-melons 330, celery, cardoons, fennel 140. 

Campania : — Tomatoes 8580, fresh vegetables 5250, cabbages and 
cauliflowers 3165, melons and water-melons 2635, onions and garlic 1720, 
artichokes 705, celery, cardoons, fennel 610. 

Apulia : — Dry vegetables 7650, tomatoes 3935 ? melons and water¬ 
melons 3480, cabbages and cauliflowers 2205, onions and garlic 560, celery, 
cardoons, fennel 240. 

Calabria : — Tomatoes 1200, fresh vegetables 275 

Sicily: — Tomatoes 3400, fresh vegetables 2430, artichokes 1145, 
melons and water-melons 515, onions and garlic 280, celery, cardoons 
fennel 100. 

Sardinia * — Tomatoes 1645, artichokes, 800, melons and water 
melons 345, onions and garlic 300 

The percentage of market-garden crops compared with the area 
cultivated are, for each region : Campania 28 99, Apulia 21.99, Sicily, 
9.37, Liguria 8 00, Emilia 7 81, Latium 4.23, Venetia 4 26, Abruzzi and 
Molise 4.05, Sardinia 3.68, Piedmont 3.27, Tuscany 3 23, Calabria 1 87, 
Lombardy 0.61. In the Marches, Umbria, and Basilicata large-scale 
vegetable crops are not grown. 

The Italian production of vegetable during the agricultural year 1916- 
19x7 amounted to 9771 9 metric tons, distributed in the following 
manner — 

Me tile 
tons 

Onions and garlic.657 50 

Artichokes * . . - . * , . . 511 00 

Celery, cardoons, fennel . . * 335 50 

Asparagus *.25 90 

la Piedmont; over a half of the total production (40 580 tons) consist¬ 
ed of cabbages and cauliflowers {23 5001.) ; the remainder was: Fresh 
vegetables 8350 t„ onions and garlic 4200 t., celery, cardoons, fennel 2350 
t-, tomatoes 1550 t., asparagus 630 t. 


Metric 

tons 

Tomatoes.. . . . « 4 316 50 

Cabbages and cauliflowers . . . 1 776 50 

Melons and water-melons . . 1 2S6 50 

I*nesh vegetables .. 862 50 
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In Liguria, ncaily half the total production (121 385 t.) consisted of 
tomatoes (56 800 1.) ; the remainder was — Cabbages and cauliflowers 
35 500 1., iiesli vegetables 17 7501., celery, cardoons, fennel 7750 t., arti¬ 
chokes 2700 1 , aspuiagus 885 t. 

Lombardy only pioduces melons and water-melons (6450 t) as in¬ 
dustrial gaiden crops. 

I11 Vinelia, the total production is 32 600 t; the first place is occupied 
by onions and garlic with 15 000 t., followed by cabbages and cauliflowers 
8200 t., tomatoes 3800 t., fresh vegetables 25001., artichokes 2200 1, and 
asparagus 900 t This legion produces 34 75 % of the total production 
of asparagus in Italy 

In Emilia, the total production of 137 600 t. is distributed as follows : 
Tomatoes 125 800 t (or 29.14 of the total Italian production), melons and 
watei-melons 4900 t., onions and gallic 4550 t., celery, fennel, cardoons 
2350 t. 

In Tuscany, the total production is 41500 t., the chief crops are arti¬ 
chokes (17 0001., or 33.27 % of the Italian production) and cabbages and 
cauliflowers (12 750 t.) ; other crops include: —8100 t. of tomatoes, 28501. 
of onions and garlic, and 800 t. of melons and water-melons. 

Latium, the total production is 36 225 *t., including : — Tomatoes 
11 810 t., cabbages and cauliflowers 7500 t., artichokes 5600 t., onions 
and garlic 4850 t, celery, cardoons and fennel 3000 t., melons and water¬ 
melons 2500 t., fresh vegetables 1000 t., asparagus 175 t. 

In the Abruz-.i and Molise, 16 550 t. of garden crops is produced 
including: — Tomatoes 8250 t, fresh vegetables 3850 t., melons and 
watermelons 2900 t., celery, cardoons and fennel 1550 t. 

Campania has the highest production with 280400 t., and in pro¬ 
portion to the whole Italian production, produces 44 % of the melons, 
25.84 % of the cabbages and cauliflowers, 31.56 % of the onions and garlic, 
28.17 % °£ tlio celery, cardoons and fennel. The figures are: —■ Tomatoes 
121 650 t., melons 56 6001., cabbages and cauliflowers 46 t., onions and 
garlic 20 7501., fresh vegetables 19 150 t., celery, cardoons and fennel 
9450 t. y and artichokes 6900 t. 

In Apulia, the total production (151 000 t.) comprises: Cabbages 
and cauliflowers 44500 t., melons 43 250 t., tomatoes 28 2001. fresh ve- 
gttables 10 900 t., onions and garlic 6 200 t., celery, cardoons, fennel 
5100 t., and artichokes 3050 t. 

In Calabria , the industrial production of garden crops is represented 
by 16 900 t. of tomatoes and 2550 t. of fresh vegetables. 

In Sicily, with a total production of 64 950 t., there are: — To¬ 
matoes 33 050 t., fresh vegetables 10 200 t. melons 7600 t., articho¬ 
kes 7450 t., onion and garlic -5650 t., celery, cardoons and fennel 2000 t. 

In conclusion, the total production of garden crops in Sardinia is 
28 5011., including : — Tomatoes 15 750 t., artichokes 6200, t., melons 
350 t., and onions and garlic 2900 t. 

The author deals with the various species of vegetables grown in¬ 
dustrially in Italy. 

[MSj 
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Tomato , — This is the most important garden crop, and is grown 
over the largest area in southern Italy and the island, the first places being 
taken by Salerno, Parma, Naples, and Lecce. The chief absolute produc¬ 
tions are, m descending order, in the provinces of Salerno, Parma, Naples, 
and Genoa The average unit yield in Italy is 153 quintals per .hectare* 
varying from a maximum of 399 quintals m Liguria and 310 quintals m 
Piedmont to a minimum of 72 quintals in Apulia. 

Cabbage and cauliflower. — These cover 9090 hectares the total yield 
being 177 650 tons. The laigest areas under these crops arc in the provinces 
of Lecce Naples, and Salerno, and the highest yields arc obtained in the 
provinces of Lecce, Naples, Turin and Bari. The aveiage unit yield m 
Italy is 195 quintals per hectare with a maximum of 296 quintals in 
Liguria and a minimum of 145 in Campania and 135 m Latium 

Melons and water-melons — These occupy 8510 hectares, which pro¬ 
duce 128650 t The provinces where these crops aic most impel taut aie 
Lecce and Naples. The average unit yield in Italy is 151 quintals per hec¬ 
tare, varying from a maximum of 250 m Latium and a minimum of 88 
in the Abiuzzi and Molise. 

Fresh vegetables . — These cover 83 565 hectares and yield 86 260 t., 
the largest areas of production being in the province of Naples, Lecce, 
and Bari; those where the absolute production is highest are Naples, 
Bari, and Lecce The average unit yield for the whole kingdom is 37 
quintals per hectare, with a maximum of 93 quintals in Calabria and a 
minimum of if in the Abruzzi and Molise. 

654 - Grafting the Aubergine {Solatium Melongena) on ■$. Schoenbrun - 
tiense* — De Gregorio, A , m the Nuow Aminh di J%ruoliin 1 'uuhana, Seneb VI, 
Year VIII, Pi i, p 27 Palermo, hjuj 

Solamtm Schoenbmnn&me (syn. sodomaeum) is a Sicilian weed that 
grows vigorously, attaining almost double the height of the cultivated 
aubergine (S. Melogend ). As it is perennial and not so exacting as the 
cultivated species, the author has used it as a grafting stock for the 
latter, with satisfactory results, even as regards the quality of the 
fruit produced, 

655 - Banana Cultivation and Trade in the Canary Islands. — pyuyvera, m v l ,iwiww 

Culorualc, Bulk tin memucl du Jauhn Colomtil , New Series, Yuu IV, xgkmgjo, No 28, 
pp no-113. Paris, Jan-Peb, 1920 

Banana cultivation is progressing in the Canary Island, especially 
at Teuenffe and in the Grand Canary, the total area under the ciop being 
from 2500 to 3000 hectares. The tendency of the plantations to expand 
is limited by the lack of water. The value of a hectare planted and in 
full bearing is about 80 ooo fr., and the price of a banana stock is now 
5 fr. In a banana plantation m full bearing, there are 1300 to 1500 plants 
per hectare yielding from 1600 to 2000 bundles a year. 

The price per hectare of land suitable for banana growing varies 
between 30 000 and 50 000 fr., whilst 25 000 to 30 000 fr. are required 
to plant it, etc. The time required for a plantation to attain a good 
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production is from 2 to 3 years. To obtain an average production, two 
years must elapse and it must be remembered that the first crop usually 
consists of small or medium fruit. The production is normal at 
3 years. 

The ordinary working expenses are from 5000 to 7000 fi. per hectare 
per annum, including the cost of manuring, watering, gathering, etc 
The average quantity of irrigation water required is 12 000 at. metres 
per hectare per annum; for the months from November to July 7000 
cu metres is required and 5000 cu m for the months from July to Octo¬ 
ber. The water comes lrom springs or from tunnels driven into the 
mountain to tap impermeable strata, or from laige reservoirs fonued by 
dams built between two mountains to retain the rain water On an estate 
of I to 2hectares, 2 men suffice to ensure irrigation throughout the year; 
the day wage is 4 to 5 fr. The water is distributed by concrete channels, 
utilising the natural slope of the land ; water is rarely raised. The 
water required to irrigate 1 hectare costs from 1000 to 1600 fr a year, 
but this varies as most plantations own their water-rights. Owners who 
have no water, or have not enough buy it by the day or the year at the price 
of 0.14 fr. per cu. metre, which gives annual cost of f6oo to 2100 fr. for 
irrigation water. 

Farmyard manure and fertilisers are used for impioving the soil. 
The average composition of the fertiliser used in the island is as follows: 
Sulphate of ammonia 35 %, superphosphate of lime or bones 35 %, sul¬ 
phate of potatsh (containing 48-50 % of soluble K a O) 20 %, sulphate 
of iron 2 %, and gypsum 8-10 %. 

The life of a banana plantation when well cared for and manured 
appears to be almost without limits. The soil of the Canaries is of poor 
quality and as it is of volcanic origin, it requires to be supplemented 
with fertilisers, particularly nitrogen, phosphoric acid, and lime; the 
soil containg, naturally, a certain amount of potash. 

The banana is considered to be the best crop m the island, especially 
as the sale of the fruit increases every year. Only fresh bananas arc 
exported, but, during the war-time lack of shipping, large quantities of 
banana flour had to be made. Since a normal tonnage has become avail¬ 
able, there has been no necessity to make the flour. 

The full, green bananas are exported just when they require 20 days 
or so to ripen. Their chance of keeping and the methods to keep them 
as sound as possible depend on the cutting, the packing and the storage 
on board ship. The bunches of Canary bananas are of two classes, market¬ 
able and suitable for export, and waste or unsuitable for export. The 
bunches for export comprise at least 8 volutes or “ hands ” (8, 9, xo, xx, 
xx, 12, 13) and bunches with 7 hands or less are considered as waste. The 
saleable bundles are to day dassified in the following way: — 

x. — On the plantation, the price of the hare bunches is: —■ Giant 
21 fr,, extra x8 fr., firsts 12 fr., seconds 8 fr., and discarded bunches sell 
at 2 to 4 fr. m 

2. — On the quay, the prices are 28, 24, 18 and 15 fr., respectively. 
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Name of the bunches 


Weight 


Giant, with 250 faults and over. . * 
Extra, with 200 fruits and over 
Firsts with 160 faults and over 
Seconds, with 125 fruits and over . 


28 kg and over 
about 25 kg 
20-22 kg 
12-20 kg. 


3). — On the boat — The above prices have to be increased by o 50 
fr. for loading on board ship. 

On a good plantation, the discarded bunches are in the proportion 
of 6 to 10 %. 

The bunches are packed in crates, at the rate of two bunches a crate. 
The crate costs 2 20 to 2 50 fr , labour o 50 to 2.50 fr , wadding o 60 fr.- 
paper o 25 fr., nails o 25 fr, straw 0.60 to 1 fr., handcart for transport 
0.20 to 0.50 fr. The total cost of the crate, packing, and transport to 
the quay is from 5 to 7 fr 

In the Canaries, the average cost of investing money, guaranteed 
by mortage, is usually 6 %. 

The total export from the Canaries is probably over 4 million bunches 
a year, of which France takes just over a million and England about 3 
million. 

656 - Researches on the Harvesting and Storage of Pears, carried out in the Rogue 
River Valley, Oregon, U. S. A. — 1 3 ;ewis, 0 j , Kagness, j 11 , and Cate, c C , m 
the Oregon Agricultural Colic e Experimental Station , Bulletin r 54, pp 2 \. Corvulhs, Oie, 
gon, 1918 —II nEWis, C J, Murneck, A E, aud Cate C C, Ibid , Bulletin 162, 
pp 39- Figs 12 July, 1919 

I. — Researches carried out on 8 orchards in soils of vaiions types and 
cultivated in different ways. In each orchard, the fruits of 6 varieties 
were gathered at intervals of 4 to 5 days during the whole harvest season, 
beginning slightly before the period of commercial maturation for all the 
varieties The fruits were stored under the following conditions :— Or¬ 
dinary fruit-loft, diy or ventilated ,* ordinary damp fruit-loft; storage at 
the temperature usual in railway waggons: cold dry storage ; retarded 
storage, i. e., the fruit placed in store some time after the harvest; damp, 
cold fruit-loft. Samples were taken from each group and determinations 
made of the specific gravity of the juice and the content in starch, sugar, 
acids and moisture. The results, relating to the year 1917, arc summarised 
in tables and discussed at length. 

The experiments show that, when the fruit can be left on the tree 
for a longer time than usual, the harvest is greater both m volume and 
weight. Thinking out the fruit by successive harvests has no influence on 
the fruit remaining on the tree, but fruit treated m this way and those not 
treated, increase in size if left on the tree till the end of the period of harvest. 
Tins increase in size is less marked in Orchards jphose soil is lacking in 
coolness. 
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A great pait of the Rogue Valley JLurit is gathered too ciuickly to al¬ 
low them 1o attain their he*-! flaiour, although flint gathered before ripe 
keep better under ordinary conditions of stoiage "When Bartlett pears 
are gathered too early then flavour is ha lined less than when \arieties kept 
a long time on the tree, mch as Cluugeau, Aniou and Bose, are gathered 
eaily. 

With all types of stoiage, except the oidinaiy loft, i. c., with storage 
at the usual temperatuie of railway waggons, m a cold loom, 01 in a cold, 
damp room, flint gatheied eaily does not keep as well as that gatheied 
later 

Theie is apparently no relation between the size of the flint and keep¬ 
ing properties as regards pears gathered at the same time fiom the same 
tree Both small and big fruit ripen and d< cay together 

The authors attempted to O'-certain the right moment for harvesting 
by estimating the staich content but with negative results, the same 
effect was obtained as icgards the specific gravity It was not possible to 
establish any direct emielation between the period of gathering, the 
property of keeping, and the flavoui of the fiuit on the one hand, and 
the content in sugar, water, and acids on the other. Small fruit contains 
a little more sugar and, in the case of the Bartleit, much more acids than 
large fruit from the same tree. 

II. — Report of the chief results obtained dining the 1918 season. 

The authors examined the iuciease in volume of Bartlett pears from a 
statistical point of view. The results, given in tables and diagrams, show 
that these pears gradually increase m size and volume with a rapidity that 
increases up to complete ripeness, independently of climate or cultural 
conditions The inciease m transverse diameter is proportionately more 
rapid than that in longitudinal diameter The number ol grains that de¬ 
velop (i. e., do not abort) probably has an influence on the shape of the pears. 
No important change was observed m the average length and diameter 
of the petiole of the fruit. 

Seeing that a storage experiment is of little value as an index of the 
best time fm harvesting, a new “ pressure test ” was employed to measure 
the degree of ripeness of the pears at harvest time. The test consists m 
pressing a steel ball half sunk in a block of hard wood against the central 
part of the side of the fruit until the wood touches the pear ; the pressure 
required is lecorded. There is apparently a definite relationship between, 
the degree of ripeness of the peais and the resistance to pressure of the tis* 
sues of the cortex and epidermal regions. This resistance and, consequently, 
the degree of ripeness, was measured at intervals of 3 or 4 days. With 
Bartlett pears, there was a gradual average decrease of resistance amounting 
to half a pound every 24 hours, using equal surface of pressure during all 
the ripening period. Experiments carried out 6 hours after gathering are 
safer than those made about 24 hours after, owing to a change in the de¬ 
gree of ripeness in the fruit after it is gathered There was no correlation 
between the transverse diameter of the fruit and its resistance to pressure 
ou the same date. Pressure tests applied to Bose pears gave similar, if 
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less obvious, results, for Bose is g, variety that ripens much more slowly 
and has a thicker epidermis. 

Storage investigations with Bartlett pears showed that the size of the 
fruit is related neither to the degree of ripeness nor to the rapidity of 
decay. Pears gathered half-way through or at the end of the season 
kept in a cold store a little longer than those gathered early. 

Fruit gathered early is distinctly inferior in quality to that gathered 
later. A relatively high tempeiature, combined with a high degree of 
humidity, prevented Bartlett pears gathered early from ripening to best 
advantage. Within the limits of a temperature conducive to ripening, no 
difference was observed m the speed with which stored Bartlett pears ri¬ 
pened when a change of temperature of io° to i 5°F was registered, pro¬ 
vided that the degiee of humidity remains approximately constant. 
Pears gathered very late showed exceptional flavour and keeping quali¬ 
ties, and the authors suggest that this maybe due to the late ripening of 
fruit left on the tree a long time owing to the high temperatures that pre¬ 
vailed during the mid-season 

As regards the storage of Bose pears in a fruit-loft, it appears that, 
when they are kept beyond the normal limits of the life of that variety, 
the humidity should be increased to correspond to the decrease in tempe¬ 
rature 

Out of 12 methods of storage tested, the best were.— The ordinary 
fruit-loft; storage at the temperature of railway waggons ; storage, 14 days 
after harvest, at the usual temperature of railway waggons for 12 to 15 days, 
followed by cold storage. It seems especially important that Bose pears’ 
if they are to be cold-stored, must be put in at least two weeks after the 
harvest The higher the humidity, the shorter can be the interval between 
gathering and cold storage, A relatively high temperature with low hu¬ 
midity was as harmful to the proper ripening of Bose pears as was a low 
temperature with high humidity. 

657 - Productivity Of Italian Vines. — Giomale vinicolo italimo, Year XI y VI, No. 13, 

pp. 1x7-127; No. 15, pp. 137-138 Casale Monferrato, March 28, April n, 1920. 

The following averages, extracted from the Bulletin of Agricultural 
Statistics, of the Italian Ministry of Agriculture, are for the 9 years, 1907- 
1917, and relate only to specialised vineyards, as the density of plantation 
of vineyards is extremely variable. The numbers express the quantity 
of grapes in quintals. 

Piedmont. — Alessandria 47, Cuneo 42, Novara 33, Turin 26; regional 
average 40. 

Liguria. — Genoa 46, Porto Maurizio 43 ; regional average 44. 

Lombardy ,—Bergamo 36, Brescia 17, Como 37, Cremona 48, Mantua 38, 
Milan 88, Pavia 42, Sondrio, 33; regional average 33. 

Venetia. — Belluno 19, Padna 35, Rovigo 64, Treviso 42, Udine 30, 
Venice 54, Verona 13, Vicenza 39; regional average 27. 

Emilia. — Bologna 28, Ferrara 30, Forli 42, Modena 15, Parma 43, 
Piacenza 69, Ravenna 23, Reggio Emilia 39; regional average 34. 

[«5*-S5T] 
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Tuscany — Arezzo 42, Florence 48, Grosseto 43, Leghorn 37, Lucca 4, 
Massa and Cairara 38, Pisa 45, Siena 47; regional average 42. 

Marches. — Ancona 63, Ascoli Piceno 38, Macerata 51, Pesaro an4 Ur- 
bino 50 ; regional avciage 50. 

Umbria —Perugia 34 

Latium. — Rome 42. 

Abruzzi and Molise. — Aquila 22, Campobasso 26, Chieti 28, Te- 
ramo 37 ; regional average 28. 

Campania. — Avcllmo 45, Benevento 46, Caserta 47, Naples 6i, Sa¬ 
lerno 27 ; regional average 43. * 

Apulia. — Bari 19, Foggia 25, Lecce 25 ; regional average 23. 

Basilicata. — Potenza 21. 

Calabria. — Catanzaro 22, Cosenza 20, Reggio Calabria 44 ; regional 
average 28. 

Sicily. — Caltanisetta 34, Catania 53, Girgenti 35, Messina 40, Palermo 
44, Syracuse 31, Trapani 27; regional average 39. 

Sardinia. — Cagliari 18, Sassari 28 ; regional average 19. 

General average for the kingdom :— 32. 

Of the 16 Italian regions the productivity of 10 is above the average ; * 
these include all those of central Italy most of those of northern Italy, 
and southern regions such as Campania and Sicily. Amongst the regions 
whose productivity is below the average for the Kingdom are all the remain¬ 
ing southern regions in Sardinia and Venetia. 

There are also considerable differences in the productivity of the 
vineyards in the different provinces even if in the .same region. The 
productivity varies *— 

from 20 to 27 quintals per hectare m the provinces of Piedmont 
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By classing productions not above 20 quintals o£ grapes per hectare 
as poor, those from 21 to 30 quintals as medium, those from 31 to 50 quint¬ 
als as good, and those above 50 as abundant, the 69 provinces of Italy 
can be arranged in increasing order of productivity in the following 
way:— 

Provinces with a poor production. —■ Verona, Modena, Brescia, Ca¬ 
gliari, Belluno, Bari, Cosenza. 

Provinces with a medium production . •—• Potenza, Aquila, Catanzaro, 
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Ravenna, Foggia, Turin, Campobasso, Eecce, Salemo, Trapani, Bologna, 
Sassari, Chieti, Ferrara, Udine. 

Provinces with a good production. — Syracuse, Sondno, Novara, Cal- 
tanisetta, Perugia, Girgenti, Padua, Bergamo, Como, Eeghom, Teramo, 
Massa and Carrara, Mantua, Ascoli Piceno, Vicenza, Reggio Emilia, Mes¬ 
sina, Eucca, Arezzo, Forli, Treviso, Cuneo, Grosseto, Panna, Porto Mauri- 
zio, Rome, Reggio Calabria, Palermo, Avellino, Pisa, Genoa, Beneveuto, 
Siena, Caserta, Alessandria, Cremona, Florence, Pesaro, and Urbmo. 

Provinces with an abundant production. — Macerata, Catania, Venice, 
Naples, Ancona, Rovigo, Piacenza, Milan. 

The major part of the provinces of Italy, consequently, produces from 
31 to 50 quintals of grapes per hectare m specialised vineyards. One third 
of the provinces, however, has either poor or medium productivity and, in 
a few others (8), the production is abundant. 

Amongst the first ones are those belonging to 13 different regions m 
which, however, only Tuscany and Eiguria, as well as Barium and Umbria, 
figure with all their provinces. In 3 regions, i. e , in Basilicata, Apulia, 
and Sardinia, the vines in all the provinces produce less than 20 quintals 
of grapes per hectare. Some of the provinces of 6 regions are abundant 
producers, with over 50 quintals of grapes per hectare 

The average productivity of the specialised vineyards, therefore, va¬ 
ries, in the different provinces, between very wide limits and very large 
differences exist between provinces in the same or adjacent regions. 

The author believes that some of these figures are below the actual 
amount. Thus, the Apulian vineyards produce an average of 35 to 
45 quintals of grapes per hectare and, in Sardinia, the vineyards at Cam- 
pidano easily produce 50 to 60 quintals per hectare, whilst the production 
m the northern part of the island is at least 30 quintals per hectare 

658 - Vines with Small and Large Grapes. —Sannino, e , a , m the Rwtstu di .impel0- 
"tafia (i), Year i. No i, pp 7-8 Alba-Iyivomo, January, lyco. 

Varieties of vines such as Barbera, Freisa, and Sirah have two forms 
equal as regards the external characters of the leaves and bunches, but 
different m so much as one has small grapes and the other large ones. The 
composition of the must is a further difference that also corresponds, as 
that of the sub-variety with small grapes is sweeter The Barbera with 
large grapes is mainly grown at Montefalco, in Umbria, and at Casale, whilst 
that with small grapes is cultivated in the Tanaro valley. The Tanaro 
wanes are much more alcoholic than those of Casale. There is also another 
variety whose forms differ solely in the size of the grapes ; this is the Ver- 


(i) The object of this new Review, edited by Prof, T A Sannino, Director of the “ Regia 
Sctiola <h Viticoitura e& EhiOlogxa ** of Alba, is to make ampelography the basis of viti¬ 
culture, bat other words, the study of each variety of vine, so as to make it possible to choose 
the most productive types for each locality and to make better wines. Ik addition, the Re* 
view win deal with specialised or associated viticulture, cenology, the production of wine, 
etc, {E4} 
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cliso of the province of Treviso which has 2 suh-varieties, the " Veidiso 
gentile ” and the “ Verdiso grosso ” 01 “ Vcidtsaone ” These are grown 
together anel to obtain an abundant production of wine, the Verdisone is 
given prominence, though it is well known that a better wine is obtained 
when “ Verdiso gentile ” predominates. The grapes of “ Verdiso gentile " 
usually contain but one pip, few containing two, with Vcidisone, how¬ 
ever, giapes with 2 and 3 pips predominate. The well-known influence 
of the number of pips has the result that must from “ Verdiso gentile ” 
grapes is richer m sugar than must from Verdisone grapes The origin 
sub-varieties of this kind must be attributed to a bud mutation The 
vines known as Aglianico, Aglianicone, and Agliamchiello, oi the province 
of Avelhno, constitute 3 different varieties. 

The case of the Sangiovcse of Tuscany (that with an oval, fairly large 
grape) is different ; m certain years, it bears bunches with numerous small 
grapes, pipless though ripe, and a small number of large grapes that are not 
so sweet. The formation of very small grapes in the Sangiovcse vine de¬ 
pends on the year, and it seems that, if it rams at flowering tune, bunches 
are formed that have pipless grapes. 

659 - Yellow and Green Grapes. — Sannino, P. a , in the Rimsta di Ampelografia, Yeal x. 
No 5, p 74. Alba-Eivorno, March 1, 1920. 

Some white vines produce fine golden-yellow grapes, while others pro¬ 
duce a grape that is more or less greenish even when completely ripe. The 
geneial opinion is that the greenish colour indicates a small sugar content, 
whilst the yellow colour indicates the leserve. But this is not always so 
and the author mentions several exceptions. Amongst grapes of an intense 
yellow colour, even with orange tones, are those of the following vines: — 
Erbaluce from Caluso (Ivrec, province of Turin), Garganeza from the hill¬ 
sides of Verona and Vicenza, Ribolla from Friuli, Lussuriet front Piedmont, 
and Malvoisy from Iyipari. Ribolla and Imssunet, however, are poor m 
sugar and Ribolla even lacks acidity. The Tussuriet vine giown by the 
author yielded grapes with hut 14 % of glucose and wine of excessive aci¬ 
dity that could still be detected even after blending with other wines. 
Amongst vines with grapes that are more or less green, even when comple¬ 
tely ripe, are Vetduzzo, Verdiso, Verdea, Verdicehio, Verdone (all different 
vines), almost all of which have grapes rich in sugar, especially the Ver- 
duzzo from Friuli, which has small grapes and yields must rich in sugar, 
20 % and more. Another peculiarity of the Vcrduzzo grape is its very 
tannic pulp, a condition which does not occur in the other grapes, even if 
their skin is very rich in tannin. 

660 - The Catarratto Moseato Cerletti Vine. — Sannino, F A., in the Rimsta di Ampelo¬ 
grafia, Year x, No. 3, pp 33-36. Alba-Eivomo, February i, 1920, 

The author describes the cross obtained by Baron A. Mendoia in 
1869 by fertilising white " Catarratto ” with pollen from “ Moscatellone " 
(also called “ Zihibbo ” or " Salamanna ”), and observes that this vine de¬ 
serves to be better known and more largely grown, especially in Apulia, 
where the reconstitution of the vineyards is being undertaken so enthusiast- 
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ically. The vine is of value for the abundance and good quality of its 
grapes, which combine the qualities of the parents and can thus be used 
either for the table or for the manufacture of liqueur wines. Almost all the 
modern muscatels have bare leaves, but Catarratto ” has cottony leaves, 
such as Pliny describes for the “ apiane ” grapes, which, according to 
M Mendola, correspond to the modern muscats. 

661 - The DoleettoVine and its Variety with Red Leaves. — Sannino, f a., in the 
Rivista d% Ampelografia, Year i, No 6, pp. Si-82, Alba-I^ivomo, March, 15, 1920 

The author states that the “Doleetto” vine, grown on the hillsides 
of the Alba district (province of Cuneo) has a form whose leaves turn led 
in autumn much earlier than the leaves of the ordinary form. This is cor¬ 
related with the reddish coloration of the peduncles of the grapes, with a 
lower content of glucose in the grape, and with a shorter period of lipenmg 

66a - Phylloxera in Italy and the Best Grafting Stock. — Sicnorini, ax., m the Giormie 
vznicolo itahano. Year XLVI, No. 5 * pp. 37 - 39 - Casale Monferrato, February x, 1920. 

A good grafting stock should satisfy the following conditions: — 
It must be sufficiently resistant to the phylloxera, it must be adapted to the 
climate and soil of the region where it is planted, particularly to the lime 
content of the soil, and it must have a good affinity with the scion. Start¬ 
ing from these considerations, the author advises the use m Italy of the fol¬ 
lowing grafting stock as worthy of being widely grown and of full considei- 
ation by the vine-grower, particularly as regards their general affinity for 
all the Italian vines *— 

For northern Italy : — Riparia Rupestris 3306, m fresh compact 
soils or in rather dry, but well-manured soils with not more than 25 % 
of lime, and for all Italian vines. 

Riparia Rupestris 101-14, in good, deep, fresh, somewhat light soils, 
with not more than ^5 % of lime, and for all Italian wines. 

Aramon Rupestris Ganzm 1, in all save very arid soils, even if very 
compact, clay or calcareous, but with not more than 50 % Ca C 0 3 , provided 
that the sub-soil is sufficiently cool, for all Italian vines, especially if whip 
grafted. 

MourvMe Rupestris 1202, as the preceding one, but with gieater tole¬ 
rance for lime {60 %) and a greater facility for taking grafts. 

For sotjt&ern Italy: — Rupestris metallica, in arid, compact soils, 
in gravelly soils, in tuffs with not more than 15 % of lime, for all the Italian 
vines, especially those with white grapes. 

Rupestris du Lot , even in arid, compact soils, and in stony, poor soils, 
with not more than 35 % of lime, for all the Italian vines 

Berlandieri Riparia 420 A, even in arid, gravelly, and calcareous (50 %) 
soils, for all the Italian vines. 

Berlandieri Riparia 751-11, like the preceding one, but with less re¬ 
sistance to drought. 

For central Italy :— All the above mentioned vines can be success¬ 
fully grown there. Other good vines are worth special attention for 
vine-growers (e. g<, Riparia ghire de Montpellier), and others have not a 
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good affinity foi all the Italian vines [Ripana gloire de Montpellier, Riparia 
X Rupestris 3309, etc) ; others are particularly stated for special soil con¬ 
ditions, such as Chassclas Berlandicn 41 B for veiy calcareous soils (70 %), 
very arid, poor soils, for all the Italian vines , Solonis Ripana 1616 for 
all very damp soils, and saline soils, with more than 30 % of lime 

The distinction made between vines suited to noithern Italy and those 
suited to southern Italy is not absolute, because there are vines such as 
Berlandicn Ripana 420 A which, although more adapted to southern Italy, 
are successfully grown m northern Italy and vice versa. 

663 - Two Good Grafting Stocks from the Trentino.— Zanottx, e., m the Rimsia <u Am. 
pclo^rafico. Year i. No. 3, p 38. Alba-I/ivorno, Feb i, 1920. 

The Agricultural Institute of St. Michele and the Piovindal Agiicul- 
tural Council of Trentino, have imported into the Trentino Americo-Amer¬ 
ican hybrids, selected in Hungary and Germany, and which were known 
as good grafting stock. They also distinguish themselves in the Trentino 
for their robust growth, their adaptability to most of the soils of the region, 
and by their efficacious resistance to phylloxera. On account of their 
value from these points of view, the author advises that they should be 
tested in other regions of Italy, especially where other grafting stocks 
have not given very satisfactory results. Amongst these vines, mention 
should first of all be made of two hybrids selected by TeeEky in Hungary, 
starting from grapes of French origin, i e., Riparia X Beriandieri Teleky 
No. 5 and No. 8, and Rupestris X Beriandieri Teleky 10A. 

Riparia x Berlandicn Teleky Nos. 5 and 8. — Very vigorous vine, 
with large, trilobate leaves of a dark brilliant green that makes it resemble 
a Riparia rather than a Beriandieri. The buds are light, bronzed, whilst 
the shoots are greyish long, and uniform m colour. The root system is 
well developed and tends to penetrate deeply in the soil It has a good 
resistance to phylloxera, it adapts itself to soils rich in lime, even stony 
soils ; it specially suits cold regions and does not suffer much from diought. 
It stands grafting well and gives vigour to the scion, whose production seems 
improved. The wood matures well, but the cuttings do not root very 
strongly. 

Rupestris X Beriandieri Teleky 10A. — Vine of robust growth, with 
much ramified roots that tend to go deeply in the soil. The large, rounded 
leaves are hke those of Rupestris. The shoots are vigorous and ripen 
tlieir wood well, much being produced, provided that the vines are far 
enough apart to permit of lateral growth. The resistance to phylloxera is 
excellent, as is that to lime, whilst drought is resisted well; the vine is thus 
suitable for stony, dry and calcareous hill soils. It supports grafting well, 
and gives off roots more easily than the preceding stock. The grapes 
produced by the scions ripen normally and are of good quality. 

To sum up, both stocks show the good' characters of their parents, 
whilst being free from their defects. The Riparia x Beriandieri Teleky, 
however, has the disadvantage of taking rarely from cuttings, a disadvant¬ 
age generally found in all the descendants of Beriandieri. 
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664 - The Behaviour of Frozen Vines in North Italy. — Gabotto, l, , m il Collision, 
Year 56, No 5, pp 20-120, fist 1 Casale Konfcnato, l 4 'eb 20, mzo 

1 'he frosts that were rife m upper Italy at the end of April, 1919, en¬ 
abled the author to make observations on frosted vines, and on the effects 
of the pruning usually recommended for such vines. He concluded from 
his observations that, when frost has destroyed most of the opened buds, 
it is radically necessary to prune the vine, especially if it is full grown; 
in fact, it is impossible, even under the most favourable conditions, for the 
vine to repare the harm by producing supplementary shoots on that years* 
branch Even if such shoots, appear, they can not develop to any useful 
extent. Radical pruning, however, concentrates all the vitality of the plant 
on a few latent buds which, once the inevitable arrest of growth due to prun¬ 
ing has passed, are abundantly nourished and can produce shoots which, 
if they bear no fruit, will reconstitute the branch for the next year 

Topping the frozen buds was found to be useless as it did not vivify 
the under buds to any noticeable degree, i e., in such a way as to develop 
normally and produce fruit 

But a doubt remains regarding the productivity of the shoots developed 
after pruning the branch radically for, as they are not borne by second sea¬ 
son wood they ought, so it is generally thought, to be sterile 

665 - Mechanical Cultivation of Vineyards: Ploughing with Two Motor Windlasses 
of the “ fiiablissements Albert Douilhet” and a Chapron Tractor. — See No. 086 

of tins Review 

6 66 - The Forest Resources and Woods of the French Colonies of the Ivory Coast and 

Gabon. — Dxbat, I, , Direcloi General of the Woods and Forests Service Report pre¬ 
sented in the name of the Agricultural Committee on the Colonial Forestry Session of 
Commander Bertist, in the Bulletin de hi Societc d'Encouragement pour VIndustrie Natio- 
mU, Year CXIX, Vol 132, No. x, pp. 17-21. Pans, Jan-Feb., 1920. 

The pre-war production of timber in Trance was well below the needs 
of the country and the annual excess of the imports over exports averaged 
880 000 metric tons, corresponding to 2 000 000 cu. metres of standing tim¬ 
ber. This deficit will have been greatly increased by the war and the 
French requirements will have been considerably augmented because, in 
addition to the normal consumption, provision has to be made for re¬ 
plenishing exhausted stocks, for reconstituting the liberated regions, for 
remaking the railroads and because, to satisfy the needs increased in this 
way, there will only be a production that has been reduced by the extensive 
exploitation and the destruction of forests due to the war. Considerable 
quantities of timber will, therefore, have to be imported. Instead of 
buying the timber in foreign countries that will require payment in gold, 
France has every interest to obtain supplies from her colonies, as these 
possess immense forests. Besides, the exploitation of the colonial forests 
would be equally advantageous both to the home country and the colonies. 
The difficulty is that colonial timber, except for valuable woods f<jf cabinet¬ 
work, is hardly, if at all, known and is neglected by the trade 

During the war, the French Government dealt with the utilisation of 
colonial timber, and a mission headed by Commander Berton, Inspector 
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of Woods and forests. Was sent by the Ministries of War, Armaments, and 
the Colonies to study on the spot the forest resouices of the French colonies 
The fiist woik of the mission, earned out in 1916 and 1917, bore on the 
tmibeis of the colonies ol the Ivoiy Coast and Gabon, and M. Bertin 
published the results m a work entitled Mission forcslicrc coloniale (1). 
This work is m 3 volumes, the first two of which were published m 19x8, 
while the thiul has just appealed 

The tlmd volume, “ T v a Question Foiesticre Coloniale", should, as 
the author himself remarks, logically have preceded the other but, during 
the wai, it was much mote impoi taut to prepare for the future by publishing 
the results obtained than to go hack to the past and show the reasons which 
led to the oiganisalion of the mission. The thud volume, therefore, will 
be considered hist it is divided into 6 books 

In Book 1 , written at the beginning of 1918, there is a copious docu¬ 
mentation, extracted from the best souices, on the pre-war production 
and consumption ot timber in France, on the estimated requirements and 
resources at the end of hostilities — such as could he foreseen at the time 
of writing — on the value of colonial timber compared with that of other 
common timhei, on its cost and pre-war trade. 

M. BKiiTusr comes to the conclusion that the exploitation of her co¬ 
lonial foiests is the only way in which France can meet her increasing 
needs without diminishing her financial reserves and that, consequently, 
the State must place these timbers on the French market, ensure imme¬ 
diate exploitation, mid build up stocks in the colonies to he made use of 
as circumstances permit. 

Book II consists of a study on the tropical forests in the Ivory Coast, 
Gabon, Catneroons, and in geneial of equatorial Africa, where the varied 
flora comprises fiom 1000 to 1200 species, amongst which 200 or 300 axe 
very common. Valuable information is also given regarding the prospect¬ 
ing carried out by the mission. 

Book 1 II is a summary of the technology of colonial forestry and deals 
with exploitation, cutting up, conservation, transport and loading of the 
timber; appendices contain inteiestmg notes on saw-mills in Canada, the 
United tflntes, Sweden, etc. 

Book TV deals with the beneficial influence of foiests on the climatic 
conditions and fertility of tropical regions, with sylviculture and the man¬ 
agement of colonial forests, and with forest regulations in the colonies. 
M. BxvR.'i'in concludes that the organisation of a colonial forestry service 
is nccossaiy. 

In Book V the technical properties and industrial classification of co¬ 
lonial timbers are discussed, and the tests carried out on the timbers 
bronght back by the mission are described. The physical and mechanical 
tests were carried out in the testing laboratory of the “ Conservatoire des 
Arts ct M'tiers ’ the industrial tests at Aubervilliers, Charenton and Vil- 

(1) This report was dealt with in the first part of a general article on the same subject 
Which appeared iu Juue, 1919, No, 74 « ($#•) 
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lers-Cotterets, and the tests for conservation and life, still in progress, at 
the Jardin Colonial at Nogent. 

Book VI reproduces the report by M Berth? on the colonial forest 
question and on the steps required for the immediate intensification of 
the production of colonial timber 

Of the first two volumes, one deals with the Ivory Coast and the other 
with the Gabon, and both are so presented as to facilitate comparison. 

The mission attempted to ascertain which were the commonest trees 
in tropical forests and which of these could substitute European timber for 
ordinary uses ; 300 species were studied out of some 800 and submitted to 
practical tests for resistance to bending, resistance to elongation and split¬ 
ting, and the resistance of assembled pieces Only some 40 trees were re¬ 
tained in each of the two colonies, and it apparently was not possible to 
reduce this number A profitable industrial enterprise requiring the in¬ 
stallation of costly means of transport, is obliged to exploit numerous trees 
contained in a restricted area, a condition that cannot be realised m tropi cal 
stands, mixtures of varied trees, unless a fairly large number of different 
species utilised. The species in question constitute about two thirds 
of the population 

M. Berth? ’s report has the aim of making known these trees and the 
technical properties as much to traders and to industrialists that utilise 
timber as to foresters and those who exploit tropical forests. A vocabu¬ 
lary of the usual woods of the colony is given for the timbers retained after 
examination ; the names have been borrowed from the native languages, 
the most common and easily pronounceable having been chosen from the 
various names, whilst attempting to retain the names already given by 
exploiters or known in the European trade. Hie vocabulary gives for 
each tree its scientific name, the vulgar name suggested, and the name in 
the various dialects. The terminology thus proposed has been submitted 
to the Governors of the interested colonies and approved by the Ministry 
for the Colonies. 

In the second chapter-lists are given of the timbers that could replace 
the common European woods for most ordinary uses and of the timbers 
suitable for special purposes. The first list comprises 27 trees from Gabon 
and 17 from the Ivory Coast, and the second 22 from Gabon, and 17 from 
the Ivory Coast. The lists give the ordinary, scientific and local names, 
possible uses, similarities with the fine timbers used in Europe, and the 
minimum girth at which the tree can be exploited. The last mentioned 
detail is ±0 ensure the conservation of the forests and to prevent the felling 
of trees^that are too young. 0 

The timbers are grouped according to quality in 3 classes :— 

(1) Inferior whitewoods, that can replace inferior poplar, chestnut, etc. 

(2) Superior whitewoods, than can replace choice poplar, pine, etc. 

( 3 ) Hardwoods that can replace oak. 

When there is occasion to do so, the accessory products such as fruits, 
seeds* latex, bark, etc., that each tree may produce are indicated. 

The physical properties of the timbers are described in a third chapter, 

[MS] 
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which gives general information as to appearance, grain, density, hardness, 
working qualities, and the behaviour of cut timber 

Kadi volume concludes with a list of local names to citable the tiees 
to be identified and with an alphabetic list of the scientific names with re- 
feiences to the usual names 

The work is illustrated with photographs of various aspects of tlietro 
pical forest, of exploitation, and of transportation. 

The practical results of the mission will doubtless considerably influence 
the question of colonial timber, on the solution of which the economic fu¬ 
ture of Trance depends to a large extent. In the book m question, besides 
the results of examining the colonial timbers, which are thus placed before 
the public, there is a mass of statistical, economic and commercial inhum¬ 
ation on the production of timber in Trance and the colonies, and mfoim- 
ation on the technical properties of woods, the collection of which in a 
single volume will be of value to all those interested m the exploitation of 
forests and the utilisation of timber and m trade. 

LIVE STOCK AND BREEDING 

0(>7 - Identification of the Trypanosomes of the Italian Colony of Eritrea. —lfeicou), a 

and Furraro G , in La Clinica veterinaria , Rassegna di Pohzia vefcnnctiia ui Jgtcns, 

Year XI,III, No. 4, pp m-123. Milan, Feb, 29, iqjo 

A critical summary of previous investigations on the trypanosomes 
of African animals and a description of researches earned out by the authors 
in ftrythrea. The following conclusions were arrived at:—• 

The presence of two trypanosomes in the Italian colony of Eritrea 
is demonstrated; these are T, Evcmsi of the camel and horse and T. vivax 
uniforme of cattle. 

IL has not been demoustiated that T. Evansi is found in cattle in a 
natural state, nor Unit T. vivax um forme occurs in camels and horses. The 
camel was refractaiy to T.vivax-uniforme midcr experimental conditions. 

66t> - The Fowl Tick and its Riddance from Hen-Houses (i).- minnow, i* c,, iu the 

U, S. department of Agriculture, Bureau of Entomology, Circular No 170, pp. 1 j, figs <>. 

Washington, December, 1919. 

The fowl tick (Argas miniatus, syn, A. fiersicus) is extremely widely 
distributed; it is an important pest of poultry in Rumania, Southern Rus¬ 
sia, Persia, Lidia, North Africa, South Africa, Austialia, Brazil, British 
Guiana, Panama, West Indies, Mexico and the United Slates (2). It is 
a serious pest in the last-named country and causes losses estimated at 
millions of dollars annually. It is specially abundant in the worm areas 

(1) For further information on the fowl tick and the diseases it may propagate, see R> 
1913, Nos. 42 and 823 ; 19x6, No 318, regarding ccto-parasites of poultry in genera 

see R * 19x5, No, 1313 , A, 1917, No 830 ; R , 1918, No, 779 ; # > 19 * 9 * No 49G * 1920 

Nos, 338 and 339 

(a) In Europe, the most important tick of poultry is Argas reflexus, but it appears to be 
rare in England and Germany, whilst it is common in France and Italy. — Pesos, A*, Di¬ 
seases of Fowls, p. 248, Milan, Hoepli, 1912. (Ed.) 
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of the arid and semi-arid region, viz , Western Texas, the south of Nc w 
Mexico and Arizona, and Western California. It has also been reported 
m Florida aDd Iowa, but it will probably never become of continuous im¬ 
portance as a parasite m the states to the east of Texas, owing to the 
damp climate 

Although fowls are the host most frequently attacked. A mi- 
niaius also attacks ducks, geese, turkeys, ostriches, pigeons cananes, 
and wild birds It has been recorded as an occasional parasite of cattle 
and horses, and, m experimental cages, it has attacked rabbits and other 
small rodents, though it does not appear to attack rats and mice under 
natural conditions. It is said that, m certain countries, esptcially Persia, 
the tick attacks man, causing serious disturbances, but thcie is 1 o authentic 
record of such a case m the United States. It may cause the death of 
fowls directly through exhaustion and by continual irritation 01 indirectly 
by transmitting spirochetosis. It may cause other lossts by decreasing 
the vitality of the fowls, by rendering them more liable to contract disease, 
by seriously diminishing the capacity for laying eggs, by disturbing sitting 
hens and by causing pullets to grow more slowly. 

The eggs of Argas mimains hatch in from io to ioo days. The lar¬ 
vae, furnished with 3 paired appendages, attach themselves to a chicken 
and feed on its blood for from 3 % to 10 days, then they fall to the ground, 
particularly at night time and hide in some crevice In 4 to 7 days, the 
larva becomes a nymph, with 4 pairs of appendages and again attaches 
itself to a host, gorges itself with blood in a few hours, drops off and hides. 
The nymph moults after each of the 3 meals of blood, and the sexual 
organs appear after the last moult. After a fresh meal of blood, the fe¬ 
male is ready to lay, and can lay 8 separate times, each laying being fol¬ 
lowed by a fresh meal of blood. Each female lays from 500 to 900 eggs. 
The tick can complete its life cycle in about 40 days, but the number of 
generations in a year has not been determined ; theie aie, however, pro¬ 
bably six in the southern part of its zone of distribution. 

The tick has remaikably few enemies ; the small black ant ( Monomo - 
Hum minutum) and certain spiders that live in houses destroy its eggs and 
larvae, whilst rats and mice also destroy them. Fowls tat ticks greedily, 
but the ticks are largely protected by their habit of hiding during the day 
and coming out for food at night. 

Regarding preventive measures, any fowls from another her -house 
must be rigorously quarantined before allowing them to mix with poultry 
free from the parasite. If the hen-honse is not of much value, it should 
be burnt; in other cases, any unnecessary boxes, planks, etc., that might 
shelter ticks should he removed and the hen-house sprinkled with pure 
kerosene, crude petrolepan, carbolineum, milk of lime containing carbolic 
acid, a strong kerosene emulsion, boiling water, or with a fluid used to < 
destroy ticks on cattle (1) 

(1) Seefi, xgn.Nos. 2198, 2425, 1753 ; R-, 1912. Nos. 146, 359, 810, 934} R-, X 9 i 3 , 
Nos. 4*, 43, 69X, 8x5, 126+; R , 1914, No. 1019; R. 1915, No. xijro; R., 19x8, Nos. 541 
1376 . {&&) 
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Boding tP i 'hotild be. uted, to fillup the ciacks, and kill an y licks hidden 
m them. The lowl tick, however, is a parasite which is most difficult 
to destroy, insecticidal powders and fumigations with hydrocyanic acid 
being quite useless. 

The fowls can be cleared of the ticks on thfcir bodies by dipping them 
in gasoline, bat tlus treatment is too hard on the fowls to be recommended 
A simple and cheap method of pievention consists m hanging the roosts 
fiom the roof with wnes, m such a way that the fowls do not come in con¬ 
tact with the sides of the lieu-house , the roosts should be quite smooth 
and free from bark and cracks. 

Applications of insecticides also destioy chicken mites ( Dennanyssus 
gallinae) and chicken fleas (Echidnophaga gallmacea). The fowl tick can 
be kept away from the hen-house by means of scrupulous cleanliness and 
constant attention. In Texas, the pest has been avoided by using all- 
metal hen-houses, made of gorrugated iron. Such hen-houses, however, 
cannot be used in hot climates as they are not cool enough. Nesting- 
boxes that aie easily cleaned are very useful; those consisting of wire 
gauze on which the straw is placed can easily be freed of parasites by 
passing the wire basket through a flame. Metal boxes, through which 
ticks cannot pass, placed on legs standing in saucers filled with kerosene 
could r,l c o be mcd. 

669 - The Tropical Fowl Mite ( Liponyssus bursa) in the U. S. A. ; Biology and 
Control. Wood, H P., in. the United States Department of Agriculture, Department 
Circular 79, pp, 8, figs. 2. Washington, Jan., 1920 

Up to the present, two cases of infection by the tropical fowl mite 
(Liponyssus bursa) have been recorded, one from Madison, one from Illi¬ 
nois (at Raymond). The risks that this fowl ectoparasite may become 
established m the United States has made it necessary to study its biology 
and means of control, the work being carried out by the author at Raymond 
Ill. Mr H. Hirst, of the British Museum (Natural History), has recorded 
L. bursa foi Africa, China, India, Mauritius, the Comoros Islands, the 
Bahama Islands, South America, countries wheie the ordinary fowl mite 
(Dertnanyssus gallinae )) does not occur. Apparently, L . bursa transmits 
spirochetosis and, besides fowls, it attacks wild birds (particularly spar¬ 
rows) and, so it is said, man. On the contrary to Dermanyssus gallinae, 
it attacks its host both day and night. 

The author found, in the course of his work, that L. bursa lays its 
eggs either on its host or in the nest. Many of the eggs are stuck to the 
basal, softer portion of the feather by a sticky material. The eggs, ob¬ 
served away from the host, hatch in 3 days. The tiny larva does not feed 
at first, but it moults in about 17 hours, after which it is ready to suck 
Hood. The nymph resulting from the first moult again moults in 102 hours, 
after winch its history is uncertain. 

The most effective remedies are :— (1) A bath containing sulphur 
H50 gm-, soap 75 gm., and water 10 litres ; (3) dusting sulphur and pyre- 
thrum under the feathers ; (3) bath composed of a teaspoonful of 40 % 
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nicotine sulphate in 4 litres of water containing about 10 gm. of soap. 
At Raymond, these treatments were followed by thorugh deeming and 
disinfection of the hen-houses, etc, and finally the fowls weie carefully 
dusted with sulphur and exposed to the 1am No ill effects woe noticed 
after the treatment and the author considers that this curative method, 
combined with a continual war against sparrows, which harbour the same 
parasite, would completely suppress the piesent infestation 

C70 - Variations and Mode of Secretion of Milk Solids. — Goutn, t w , m the journal 
of Agricultural Reseatch. Vol XVI, No 3,pp 79-10A, bibliogiaphy of |o woihs Washington 
D C Jan jo, lino 

Work carried out in the Biological laboratory of the Maine Agricul¬ 
tural Experiment Station, utilising data from the registers of the Hol¬ 
stein-Encsian Association and relating to piue-bred Holstein -Encsian cows. 

The author gives the means deviations and the variation coef¬ 
ficients of the annual registrations. The mean annual production of 
cows at a mean age of 4 years was 15417 lb., of milk, 528 lb. of butter fat 
and 1303 lb. of solids not fat. The standard deviations were 3742 lb. 
of milk, 134 lb. of butter fat and 260 lb. of solids not fat (at 2 years) and the 
coefficients of variation were, respectively, 24, 25,20, and 50 %. In a table, 
reproduced herewith, Holstein -Friesi an milk is compared with that of other 
breeds, and in another table comparison is made with that of other spe¬ 
cies. The author then considers the coirelations that exist between the 
following variables:— Per cent of butter fat and quantity of milk produced; 
per cent of butter fat and age ; per cent, of solids not fat and quantity of 
milk pioduced ; per cent, of solids not fat, and ago. From these correla¬ 
tions the following conclusions were drawn :— 

(1) With the increase of the quantity of milk pioduced, the per¬ 
centage of fat m that milk decreases. The value of Ibis decrease, mea¬ 
sured statistically, is very significant, but, in practice, the decrease iu fat 
content would he discerned with difficulty in small samples. 

(2) The correlation between the age and the butter fat content is 
not significant. 

(3) The correlation between the quantity of milk produced and the 
percentage of solids not fat is not significant; m other words, tin quantity 
of milk produced in one year is independaut of the concentiation of the 
solids not fat. From the genetic point of view, this fact signifies that the 
hereditary factors for high or low milk yield are separate and distinct 
from those which determine a high percentage of solids not fat. 

(4) The correlation between the age and the solids not fat is 
—0.2191 ± 0.0351, that is, with increasing age of the cow, the percen¬ 
tage of solids not fat decreases. 

(5) AD. the regressions are linear, i. e., they take place uniformly. 

(6) There are thus two variables that have a divergent influence 
on the conce ntration of butter fat and solids not fat. This difference in action 
proves that the fat and solids not fat cannot be derived from single 
chemical compound. 

[«MU] 
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The autlior also gives the conflations that exist between the varia¬ 
bles •— Weight of milk, butter fat, solids not fat 


Avem^e of the mnslilttenls of the milk of eni ions heed s of entile 


eds 

MoUlaler. 



Total solids 

Per cent. 

13 22 

Fat. 

Per cent 

3 S 6 

Solids 

not fat 

Pei cent 

9 39 

Blondvich . . . 



*2 75 

1.67 

9 09 

Angler, . * . , . , 



X 2 51 

3 5X 

9 OO 

Jeverland * . . 



XI 80 

3 oq 

8 77 

Dutch ... - . 



** 54 

3 05 

8 04 

JESast Frisian • * 



11 80 

3*09 

8 71 

Dova Rhive . . . 



12,12 

3.3* 

8 Sx 

Breitenbtug. 


» 0 

12 34 

3 3 G 

8 98 

Red Holstein. 


« • • 

X 2 07 

3*27 

8 80 

Wcsermaicli ... 


• * 

ir 85 

3 24 

8 Ox 

Schwyz. 



12 76 

3 .O 0 

9 16 

Sxmmenthal , . . 



*3 27 

4 05 

9.22 

Wester wood. 



12.99 

3*79 

9.20 

Gian «*••*•*.* 



*3 57 

4 16 

941 

Alderney. 



13 ho 

3*8* 

9.79 

Jersey ...... 



j 14 39 

5.12 

9 27 

Guernsey. 



13 .OX 

4 53 * 

9.08 

Holstein* Friesian . . , 



12 02 

3 44 

8 60 

Ayrshire. 



X 2 46 

3 62 

8.84 

Shorthorn ...... 



X 2 6 l 

3 70 

8 91 

Polled Jersey ..... 



13 93 

4 h7 

9.26 

French Canadian . , . 



I3>32 

4 00 

9 32 

Dutch Belted. 



X 2 31 

3.40 

89 * 

Brown Swiss. 



X^. 6 l 

3 <52 

8.99 

Red Polled. 



T 2.66 

3 67 

8.99 

South Devon. 


0 9 * 

X2.93 

3*73 

9 < 2 X 

Kerries, ....... 


* * 0 

13 .xo 

4.02 

t 9 08 

Deader. . *. 


m m m 

12.58 

346 

9 IX 


RdLtlO of solids 
not fat 
to butter fat 


2 • I 

2 j8 . I 

2 56 I 
2 83 I 
2 03 . I 
2 8i.I 
2 OGil 
2.67 : x 

2.69'1 

2 (>5 * x 
2 52 : x 
2.28:1 
2.4 2 : x 
2.26; x 
257‘x 
r 8r : x 
2.00:1 
2.50; x 

244 ** 
241 :1 
1.9S * x 
2.33 * 1 

2 62 * r 
2.48 : x 

2.45 • 1 

2.47: x 
2 26: x 
2,63 :1 


* This percentage h less than the seal one as the average content of the milk o f \ poo 
Guernsey cows was 4.9 % of fat. 


All the variables are ixi a close correlation, which ranges from r « 
0*8644 db 0*0093 to f » 0*9497 ± 0*0036* The regressions are linear in 
every case* The partial correlation between the butter fat and the solids 
not fat for a constant value of the milk is 0*5635 0,0252. This 

correlation, with those quoted above, provides the necessary data for 
establishing the conclusion that certain of the factors on which high fat 
content depends are also responsible for the high concentration for some 
of the solids not fat in cow's milk. From this correlation can be deduced 
the important practical conclusion that if, in a given herd, the concentra¬ 
tion of fat or of solids not fat is improved, the increase of one of these 
constituents will also lead to a concomitant increase of the others 
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In conclusion, the author gives a c eries of data showing the diurnal 
variation m the composition of cow’s milk, from which it is seen that the 
morning mi Ik contains an average of o 678 to 0 723 % less butter fat than 
evening milk, there being no appreciable difference between the morning and 
evening milk as regards solids not fat These data fnrusli uituia for 
choosing between the theories advanced to explain the ‘•ecidior of the 
milk solids. According to the theoncs which postulate that the milk 
solids are derived from cellular disintegration, the cell must contain a 
fixed amount of solids not fat. The butter fat, howevc 1, vanes in such a way 
that, m long intervals between milkirg, the cell accumulates less iat than 
in shorter intervals ; that is, the etll contains relaimly more piotem and 
sugar than fat if the interval between milking is prolonged. Tins docs 
not agree With what is known as to the foimation of flic fat, became it 
is generally admitted that the cells, composed mainly of protoplasm, are 
formed first, and that, with time, the cell becomes more and more charge d 
with fat at the expense of the piotoplasm Unless these mammaly cells 
behave m an entirely different way from the other cells of tin organism, 
the variation in the fat content with the variation of the inteival between 
milking should suffice to discredit the hypothcvsis of cell dismtegmlion and 
make it quite unacceptable. On the contrary, m as far as regards the 
variations of the secretory glands, the variations m the milk correspond quite 
well with the hypothesis that its solids arc the products oi secretion. 

671 - Tea Leaves as a Feeding Stuff. — aruch, e , m uituha cn^moia, Yuai 57 , No 1, 
pp. 17-19 Piacenza, January, 15, 1920 

The composition of tea varies according to its quality, oiigin, manner 
of drying and fermentation, tic , but it is alwa ys rich m uitioguious matter, 
varying from 18 to 38 %, tannin (10 to 18 %), and water-soluble matter, 
which varies from 34 to 44 % for black teas and 39 to 43 % foi gneu teas. 
The following percentages are given by Konig (Lehrbuch der Nahntngs. 
fmttdchemie , Leipzig, 1913), as an avtragv of 70 analyses, and by Villa- 
vecchia (Dizionano di Merceologia) •— 


kOnig 

Per cent 

VILLA VLCCH 1 

Moisture . . , 

3 1) to lC» 2 

Moisture. . ... 

Nitrogen. . . 

2 5 to 6. 

Nitrogenous matter 

Caffeia 

• O 9 to 4 5 

Caffein . . . 

Essential oil. . 

0.5 to I 

Essential, oil, fats, 

Fat, chlorophyll, wax. 

05 to xo 

chlordphyll 

Crude fibre . « , 

- 9 9 to 15 7 

Gum, dextrin 

Ash ... 

3 8 to 8 4 

T&nnin . . 

Water-soluble matter. 

. 2,4 to 40 

Peptic matter . * . 
Ligneous matter . . 
Mineral matter 


resins, 


P01 tent 

0 50 
44 5° 

6.30 
Ml 
15 f >5 
10 02 
11.58 
5-05 


’Tea teates have lost practically all theii tanra'a and caffdn, but 
letala most of their protein. 

fw*-**»l 
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Samples of black tea examined by the author and Dr. Puezoni were 
found to contain 2.10 % of caffein before infusion and 0.129 % after in¬ 
fusion* A sample of black tea, examined by Dr. L. Bellucci, contained, 
on a dry-matter basis, 37.95 % of nitrogenous matter before infusion, 
after which it had lost 12.95 %. In addition, tea leaves retain part of 
their fat and dextrin, and have thus a certain food value. 

The author, using rabbits, found that dried and powdered tea leaves 
could replace quite well a third, or one half, or even the whole of the ra¬ 
tion of meal and bran, and give satisfactory increases of weight. The 
rabbits liked the new food, which would probably be eaten by other do¬ 
mestic animals. 

Tea leaves might constitute an important by-product for certain coun¬ 
tries, as is indicated by the following figures from the Atlas of the World's 
Commerce , showing the annual consumption of tea, m metric tons, in 
various countries : — England, 115 600 ; United States, 36 900 ; Russia, 

57900; Holland, 3600; Germany, 3100. In Italy, however, the annual 
consumption only amounts to 200 metric tons, 

672 - Castor Cake as a Cattle Food — Trivelloni, in the Rivisia aU Ampelografia, Year 
1, No, 4, p. 59 . Alba-Eivomo, Feb. 15, 1920. 

Up to the present, castor cake has only been used as a fertiliser, as 
it is poisonous to stock. But Dr. Teivelloni has earned out a series of 
experiments (at the Agncultuial Chemistry laboratory of the R. Scuola 
Supenore of Milan) which have shown that castor cake becomes harmless 
when heated to at least II5°C for 90 minutes. In practice, stovmg can 
be replaced by a slight roasting which is more certain to destroy the poi¬ 
sonous -niinciple in the castor cake 

<673 - Fattening Steers on Summer Pasturage in Alabama and Mississippi, U. S. A. — cattle 
Ward, W, F , Gray, D. T. and Lloyd, E E., in the U S Dept, of Agriculture, Bui* 

777 > pp. 24. Washington, July 10,1919. 

The Bureau, of Animal Industry of the United States Department 
of Agriculture has carried out expenments on fatteiung steers on pasture, 
collaborating with the Alabama Agricultural Station since 1908 and with 
the Mississippi Agricultural Station since 1915. 

Results reported refer to 4 different experiments, 2 in Alabama (in 
1912 and 1913, respectively), 2 in Mississippi (in 1915 and 19x6, respec¬ 
tively), and concludes with a summary of the results obtained during 
the four years. The most important data are reproduced in the ap¬ 
pended Table. 

On comparing the averages of the 3 methods of fattening, it will be 
seen that there was but a small difference in the average length of the 
periods of feeding and pasturing. 

The average increases in live weight per head per day, which are pro¬ 
bably the best data to use in judging the efficiency of the rations, weie 
149 lb., forsteers on pasture only; 1.831b., for steers which, besides pasting,, 

. were given cottonseed cake; 1.53 lb., for steers which received supplementary 
pasture with a mixture of cottonseed cake and maize meal. 


6 
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The initial cost of the steers per 100 lb., was the same for each of the 
3 groups respectively, in each of the years of the experiment, but in every 

the steers in Group I (pasture alone) were sold at the end of the 
trial at a lower unit price. The difference between the unit prices for 
the sale of the fattened steers and the purchase of steers for fattening 
was always in favour of those that received supplementary foods in 
addition to pasture. This difference was, on an average, 24 Va cents per 
cwt. for Group I, go cents per cwt. for Group II, and 81 x /a cent, for 
Group III. « 

The data on the yield on slaughtering are incomplete, but they suffice 
to show that steers receiving, in addition to pasturage, cottonseed cake or 
a mixture of this and maize meal gave higher percentage yields on slaugh¬ 
tering t han those which had pasturage only. 

The steers m Group I (pasture only) made an average profit of $5.78 
per head, against $6.23 for those receiving pasture plus cake, and 
$6.48 for those that had pasture plus cotton cake plus maize. The average 
profit made by the group that received cotton cake as a supplement 
would have been much higher had not the average been reduced by the 
loss that occurred in 19x6, the poor result in that year was due to 
various circumstances and to the use of steers of low value. 

Valuable information can be extracted from the appended Table, 
which shows that the steers in Group I gave a very cheap gain in live 
weight, the total gams, however, being low, whilst the steers were not 
highly finished. This lack of finish resulted in a lower unit sale price and 
a lower percentage yield on slaughtering, so that the gain made by this 
group was less than that made by the other groups. 

The steers in Group II gained weight more rapidly than those in 
Group I, but the gam cost more. They attained a better finish, howevi, 
gave a greater percentage yield on slaughtering, and were*sold at a higher 
unit price, thus compensating for the rather high cost of producing a unit 
of gain in live weight and leaving more profit per head than the steers m 
Group I. 

Group III only contained two sub-groups of steers, one of which received 
besides pasture and cottonseed cake, maize meal, whereas the other 
was given cob meal; the results are not as conclusive as those given by 
the first two groups. However, they show that replacing half the ration 
of cottonseed cake by an e qual weight of cob meal gave a smaller gain in live 
weight at a higher cost. But the steers in this group increased in weight 
more rapidly, attained a better finish and a higher price, as well as leaving 
a wider margin of profit per head than those of Group I. On an average, 
the gain per head was greater for Group III than for the other 2 groups, 
but, m 1912 and 1913, Group II surpassed Group III in this respect. 

Concxjtsions. —The use of cottonseed cake as a supplement to summer 
pasture in the southern United States results in a quickei gain in live 
Weight in steers, and these finish off better and more laptdly. On account 
of their higher finish, steers fed also on cottonseed cake sell at a hi gher price 
per unit than those fed on grass alone. The difference between the price 

[«?*) 
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Results of 4 years experiments on the summer fattening of steers. 


Group, ration 

and years of trial 

N of steers per group 

Duration of trial 

1 

Average total gam 1] 
m live weight 1 

per head, ‘j 

Average daily gam 
m live weight 
per head, 1 

1 

Is 

Z g 

IS 

M-t '“ H 

*3 3 

II 

§ § 

S 3 £ 

;|8 
JS & 

i 

u In t2 

&1B s 
•slh 

0 

1 Difference between [ 
buying and sale price, . 

1 pel 100 lb 1 

Per cent J 

Yield on slaughtering j 

«§ 

M 

ft 

I. Pasture alone : 

X912 . - 

29 

XI2 

Z *b 

1 11 7 

Wfc 

1 04 

$171 

$3 *>7 

$•4 

1 

■ 

$0 

% 

48,68 

$3 47 

* 9*3 

26 

147 

240 

i 63 

1 09 

5*25 

5 00 

2 5 

— 

6 bo 

1915 

1 20 

107 

xBo 

1 GS 

1 ot> 

5 00 

5 75 ! 

*75 

— 

7 18 

1916 

! 3 ° 

134 

214 

1 60 

1 12 

5 50 

5 85 

i 35 

5 i,i 7 

5 88 

Average 

— 

135 

189 

1*83 

1,35 

4,90 

3.15 

*345 

49 ,»gj 

5*18 

II. Pasture and 
cottonseed cake ; 

1912 . . . 

36 

XOI 

129 

1*28 

$ 5.32 

$5 *>7' 

4 75 

$0 88 

51,62 

! * 4 -<u 

X 9*3 * 

26 

147 

3°9 

2.10 

3 27 

5 25 

6,00 

-75 

— 

11.33. 

19 X 5 

20 

107 

214 

2 00 

3 44 

5 00 

6 35 

| 1 35 

50,80 

9.61 

1916 . . 

30 

134 

257 

x 92 

4 54 

5 * 5 “ 

0 xo 

.bo 

54 ,I 

*05 

Averages . . 

— 

13 J 5 

m 

1*83 

4*14 

4.90 

5.80 

•90 

S£,*l 

«*£& 

III. Pasture + cot- 
tonsetd cake and 
maize flour m 
equal parts . 

19x2 (maize 
meal) * . . 

25 

X06 


; 

i 35 

$ 5*1 1 


4*75 

©88 

5 i, 9 I 

4 ^9 

1913 (cob 
meal) . - . 

25 

147 

252 

1.71 

3-51 

5 25 

6 00 

| -75 

— 

8.27 

Averages . , 

— 

135 

1$8 

1*53 

4 , 3 * 

4*36 

5.31 

8*15 

51,01 

6*48 


per unit of live weight of the fattened animal and the animal before fat¬ 
tening is nearly always increased when the pasture is supplemented with 
cottonseed cake or with cottonseed cake plus maize meal. 

Steers that are not of selected quality may yield a higher profit when 
fed on pasture alone than when given supplementary foods as well as past¬ 
ure, especially if kept on good pastures that are not expensive. 

The cost of increasing the unit of live weight of steers on pasture 
becomes much higher when cottonseed cake is fe d, but the higher price fetched 
by steers thus fattened compensates for the increase in cost due to the 
cake and leaves a higher average profit than that yielded by steers fed 
solely on pasture. 
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The substitution by maize meal of half the supplementary ration of 
cottonseed cake given to steers on pasture gave an increased live weight and 
a finish comparable to that given by cake alone ; but if maize meal does 
not cost less than cottonseed cake, it should not be used as a substitute, 
A mixture of equal parts of cake and cob meal, as a supplementary 
ration for steers cm pasture, is less effective in producing the unit increase 
in live weight than cake alone or a mixture of maize meal and cake. 
When maize is cheap, it should preferably be given as grains or maize 
flour rather than as whole cobs. 

When animals on pasture are given cake, the pasture utilises a large 
quantity of fertilising material that passes into the dung. 

One of the distinct advantages of supplementing the pasture with 
concentrated foods is that the animals thus treated finish more rapidly 
and can be sold sooner than steers fed solely on pasture ; i. e., they can 
be sold before so man y are placed on sale that the market price is affected. 
Moreover, when stock is sold quickly, the pastures have time to recover 
and will furnish good pasturage for other cattle m the autumn. 

Steers of inferior quality do not respond quickly to the use of choice 
foods and, even if well fattened, do not fetch as high a price as well-bred 
animals of the same degree of fattening. Again well-bred or pure-bred 
cattle make better use of the food, fatten more quickly and always fetch 
better prices than inferior animals of the same weight. The better the 
quality of cattle, the more they should be given high-priced foods. 

When bulky foods such as silage, hay, straw, cotton pods, etc., are 
available and when steers are to be fattened on summer pasture, it is 
advisable to buy the animals in autumn and winter them on roughage 
plus a little cotton cake rather than buy them in spring for fattening dur¬ 
ing the grazing season. 

674 - Winter Feeding of Cattle in Montana, U. S. A. — arnext, c. n., in the University 
of Montana Agricultural Experiment Station, Bozeman* Montana* Circular 83* pp- 7. Bo* 
zeman, August, 1929. 

In 1916-17, 1917-18, and 19x8-19, the Montana Agricultural Experi¬ 
ment Station carried out experiments on the winter feeding of adult 
cattle ; the winter was very short and mild in the third period. The 
experimental anima l s were full-blooded descendants of Shorthorns and 
Beiefords. They were kept on pasture during summer and on stubble 
during autumn. In the winter they were protected from the weather and 
thus required less food for maitenance. In addition a salt lick and re¬ 
latively lukewarm drinking water were always available. The average 
results of the three winters are given, those of the first two being kept 
separate from those of the third. 

Con’Cx,xtsions. — Cheap roughage such as straw can be used to advant¬ 
age in wintering breeding beef stock. In mild winters and when the ani¬ 
mals have a fair amount of flesh by autumn, straw may constitute the 
sole food during wintering. A ration of straw supplemented with 5 lb., 
of hay per head per day will enable good, strong animals-that are not milk- 
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ing to pass the winter m good condition The difference in condition 
at the end of winter between animals that were given a supplement of 
5 lb., of hay and those that received double this amount was not suffi¬ 
cient to justify feeding the larger quantity of hay. 


Results of hibernating cows on different rations 




Duration of 

No, of 

Average 

Average 

Average loss 

Ration pel head i 

experiment, 

head 

initial 

final ] 

per head 



(days) 

weight, in lb 

weight, in lb 

m lb. 


Averages of the winters 1916-1917 

dnd 1917-1918. 


Straw alone 

. . « 

155 

24 

1 1229 

1035 

194 

Straw - 1 - 5 lb 

hay , 

155 

24 

1 1229 

1*34 

95 

Straw j- 10 lb 

hay 

155 

24 

j 1229 

1166 

58 



Winter 1918-19x9, 




Straw alone 

. » « 

132 

12 

1132 

1006 

66 

Straw + 5 lb, bay 

132 

12 

1155 

1143 

12 

Straw -f 3 b cottonseed cake 

132 

12 

114b 

113b 

JO 


In the 1918-19 experiment, lb., of cottonseed cake was found to be 
roughly equivalent to 3 lb., of a good mixed alfalfa and timothy hay as 
a supplement to oat and barley straw in wintering breeding beef stock. The 
cattle that were given cottonseed cake as a supplement consumed relatively 
more straw than those that received hay as a supplement. 

675 - Experiments on the Feeding of Draught Oxen, in the Philippines.— eago, f. *>., 
ini The Philippine Agriculturalist, Vol. VIII, No. 3, pp. 79-91. Eos Bafios, Oct., 1919. 

The experiments, carried out at the College of Agriculture, Tos Banos, 
lasted two years and had the aim of ascertaining the foods best suited as 
supplements to the pastures in the Philippines for draught oxen. The 
oxen used in the experiment belonged to the Chinese, Indo-Chinese, and 
native breeds, their ages varied from 6 to 13 years, and they weighed 
about 375 kg. The native pastures contain the following species :— 
Jmperata cylindrica, Paspalum tonjugatum, Saccharum spontemeum, An - 
dropogon halepensis, Rotiboellia exaltata, Mimosa pudica, Pamcum spp., 
Cynodon dactylon , Leucaena glauca, Dtgitana consanguinea, and Dromo- 
dium tnflorum. 

Five experiments were carried out :— (1) Comparison between past¬ 
ure alone and pasture supplemented with maize cobs ; (a) Comparison be¬ 
tween pasture supplemented with sugar-cane tops and pasture supplemented 
with maize forage ; (3) omparison between native pasture supplemented 
with Guinea grass {Panicwn altissimum) on the one hand, and pasture 
with maize forage on the other ; (4) Comparison between native pastime 
supplemented with Japanese cane and pasture with maize forage; (5) 
Comparison between Japanese-cane and maize 'forage. The results of 
these experiments are summarised in the following table :— 
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Comparison between supplementary rations given to oxen on pastine 


Experiments 

Foods 

11 

0 

43 *« 

all 

Hi 

I s 




Kg 

I : Aug. 25 - Oct 1 9, 1 917 

Maize ~r pastuie . . 

5 

262.24 * 


Pasture alone . . 

5 

1 1 1 

1 

I : Od. 20 - Bee 14 1917 

Pasture alone . . . . 

5 

__ # 1 


Maize -4- pasture . . . . 

5 

211 46 

I : Bee. 15,19x7— Jan 14 

Pastuie alone ... 

5 

_ * 

191 & 

Maize — pasture . . . 

5 

I70 OO 


I 



56 


56 


30 



99 

99 


96 

96 


54 

54 


II:Max 16 - Apr 261918 

Sugar-cane tops 4 - pas- 


1 



ture . .... 

5 

612 15 

42 

1 

Maize-forage 4 - pasture 

5 

1190 71 


III :Aug. 17- Sept. 28 1918 

« Guinea grass » 4- pasture 

4 

] 

944.48 

42 


Maize-forage -t- pasture . 

4 

1314 9 

IV: Nov 9 -Dtc 14 1918 

Japanese cane 4 - pasture. 

5 

498.3 1 

L 3 : 

i 

Maize-forage 4 - pasture . 

5 

1245 8 1 

V; Jan 6 - Jan. 3119x9 

[ Japanese cane . . . 

5 

2853 19 

1 26 


j Maize-forage .... 

5 

3826.39 

* Gram 






88 

88 


88 

88 


75 

75 


77 

77 


zu 

«|-3 


l£i 


a* 

Kg 


— 2004 

— 20 20 


-864 

— 42 I 


4 25 32 
1 1645 


I 14 7 
+ 25 5 


-1 23,3 
~ I 9 


- 26.6 
r 3*6 


— 2 29 
I 5-05 


The author has concluded from these results that feeding maize cobs 
in quantities corresponding to 0.2, 0.3 and up to 0.5 kg. of maize per day 
to draught oxen ■weighing about 375 kg., had no particular advantage as 
a supplement to natural pasturage (the supplement was only given when 
the oxen were working). It is possible that the small differences in favour 
of the group which was given maize might have been due to insufficiency 
of the pasture and that the animals given no supplementary ration might 
not have been given sufficient food. 

Maize forage was a better supplement than sugar cane, the difference 
being mainly due to the relative tenderness of the maize, as this enables 
the animal to make a complete meal of it. The sugar-cane tops, although 
pal at a bl e, were so hard that the animals could not consume enough to 
make a complete meal. 

Guinea grass was slightly better than maize forage as a supplement to 
pasture. 


(«*] 
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Maize forage was better than Japanese cane (entire plants were used 
which were, at the beginning of the experiment, 75 cm high) as a supple¬ 
mentary food. One group of oxen was given Japanese cane exclusively 
for 26 days and another group was given maize forage exclusively, both 
groups gained slightly in weight, the latter a little more than the former 

The author bases the following advice on these facts :— (1) When the 
grass of the natural pasture is abundant and succulent and when the 
animals have sufficient time for eating and resting, a supplement need 
not be given , (2) animals doing hard work must be given supplementary 
foods if they are not left long at pasture ; these foods may be maize forage, 
Guinea grass, or sugar-cane tops ; maize forage being preferable because 
it supplies more assimilable food ; Japanese cane should be reserved for 
the dry season, during which it remains gieen and juicy , (3) maize for use 
as forage should be sown somewhat thickly. This develops finer and smaller 
stalked plants, softer in texture, with few or no cobs, whilst the food 
materials are more evenly distributed throughout the plant* 

676 - Fig Feeding Experiments with Various Fodder Plants, in Montana, U. S. A. 

— Arnett, C. N aad J,os>eph W E,m —I University of Montana, Agricultural Experi¬ 
ment Station, Bulletin No. 12 8, pp. 61-106, figs 7 Bozeman, Feb., 1919. — II Cticu- 
iar 83, Jan , 1919. 

The Bulletin 128, of which the circular is largely a summary, consists 
of two parts, the first of which deals with the economic utility of feeding 
different amounts of grain to weaned piglets put out to pasture. The 
following experiments are described :— (1) Comparisons of rations consisting 
respectively of 1,2 and 3 lb, of barley per 100 lb. of ground live weight given 
to piglets put out to pasture on alfalfa during 104 days of the year ; (2) a 
similar comparison with 29 piglets during J78 days in 1915, followed by a 
complementary period with barley, feed wheat, and tankage (75 : 25 : 8) 
until each one had attained an average weight of 200 lb , (3) comparison 
between a ration without gram, the barky being given in a pig feeder, 
and rations of I, 2, and 3 lb, of barley per 100 lb. of live weight given to 42 
piglets pastured on red clover for 90 days in 1916, followed by a transition 
period of 30 days with pasture and a complete barley ration, and a com¬ 
plementary period without pasture and with barley and tankage in the 
ratio 25 : 2 ; (4) a similar comparison with 43 piglets in 1917, a year in 
which the pasture season lasted ixo days and Ihe transitional period 20 
days; (5) comparison between a ration of 1 lb. of barley per 100 lb. of live 
weight and a ration of lb. per cwt. of barley per head per day, made with 
18 piglets at pasture on clover for 90 days in X918, followed by a transition, 
period of 20 days and a complementary period. In the second part of 
the Bulletin comparisons are made between various forage plants for 
weaned piglets which were also given barley at the rate of 2 lb. per 10c 
lb., of live weight; the comparisons were :— (1) Between rape or barley, 
or rape with oats, or oats; 28 pigs were used in the experiments in 1915 ; 
(2) between red clover or sweet dover pasture or rape ; these experiments 
were earned out m 19x7 with 33 pigs. 
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In another experiment carried out in 19*8, the pigs were kept in a 
meadow consisting of meadow-grass and white clover, and given lb., of 
barley per head per day. The results, given in Tables I and II permit of 
the appended conclusions. 

Alfalfa pasture is better for young pigs than led clover pasture ; it 
was the only satisfactory annual fodder plant out of all those tested. When 
1 lb. of barley is given with tankage as pait of the supplementary ration, 
the best economic results are obtained. 


Tabt.v, I. — Results of feeding different amounts of barley to weaned 
pigs at past me on alfalfa (137 days) and clover (roo) days. 


Barley ration 


Alfalfa pasture : 

3 lb per 100 lb, live weight. 

2 lb per 100 lb, » » 

3 lb, per 100 lb » >i 

Clover pasture 
Without gram ... 

x lb. per 100 lb. live weight. 

2 lb per 100 lb. » » 

3 lb. per 100 lb » » 

Self-fed ... 





X,b, of forage 






consumed 




length 

Gain 

per lb. 

Cost of 

Pro¬ 

Pigs 

of the 

m 

of gam 

forage 

fit 

comple¬ 

weight 



and 

per 

mentary 

pei 



pasture 

per 


penod 

head 


Tank¬ 

per too lb- 

acre 

without 

per day 

Barley 

of 

head 


pasture 

age 

gam 



days 

_lb 

lb 

lb 



*4 


°.43 

X.23 

! 

$6 26 

$1,89 

15 

— 

0 60 

2.09 

— 

800 

1,08 

17 


0 73 

2 84 


9.78 

; 

0 8x 

lb 

103* 

| 

0 Si 

3*29 

0.24 


$2,XS 

*9 

xox 

0,84 

3*32 

0 22 

** *39 

2.59 


95 

0.E8 

3 48 

0.20 

IT 67 

2.01 

25 

81 

0.04 

3*57 

0 16 

11,76 

X.SO 

30 

7°j 

3 Ol 

3*87 

_ 

0 32 

X2.4X 

H 

0.S2 


Favourable results were obtained by giving lb. of barley per head 
per day and, although the pig is small, this quantity is sufficient. The 
average of two experiments with alfalfa pasture (neglecting the com¬ 
plementary period) and the averages of two experiments with red clover 
pasture are given in table I. 

In working out the costs, the following prices (taking the dollar at 
par) were used Barley, $3 per cwt.; tankage, $2.75 per cwt. alfalfa 
pasture, $20 per cwt, initial cost; clover pasture, $25 pear acre in 1916 and 
$20 per acre in 1917; initial cost of pigs, $20 per 10O lb. of live weight ; 
cost at end of pasture season $13 per 100 lb. cost at end of comple¬ 
mentary period, $14 per 100 lb 

Table II gives the averages of the results of the two experiments 
Vfith tape pasture and those of the experiments carried out in 1915 with 
iJasturage on barley, oats, rape associated with oats. The receipts ate 

!•»«! 
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all calculated on the basis of the increase in live weight of the pigs, which 
was taken at 148 52 fr. per quintal. 


Table II. — Comparison between different past mages for weaned piglets 
also receiving 2 lb. of ground barley per 100 lb. of live weight 


Pasture 

Pigs 
per acre 

Duration j 

of pasturage, j 

gl 

8 A 

a 

Si 

g $f a 

B <u 

5 * 

< s 

Barle> consumed 
per lb of increase 
in live weight. 

Cost of forage 
and pasture 
required fo. 100 lb 
gam 

Lost 

of pasture 

Returns pei lot 

i 

Profit ]| 

per head ^ 



days 

ib 

lb. 





Rape , . 

35 

IOO 

054 

2 65 

$1036 

$ 925 

$0 82 

$ —0 12 

Rape + oatb 

35 

100 

043 

3 14 

X293 

lo 50 

—10.66 

—I.52 

Oats . 

35 

77 

°A 7 

2,81 

12.37 

X0.00 

— 9.26 

— I 32 

Bailey . . 

35 

77 

0.42 

306 

X3bo 

xo 00 

—12 16 

—I 74 


677 - Influence of Feeding Bucks with Rice and Maize on their Growth and Egg-Pro- poultry 

duction.—A kasid, E. E., in The Philippine Agriculturist, Vol. VII, No 8, pp 255-266. 

Los BaBos, Match, 1919. 

All the domestic breeds of ducks are considered to be derived from 
the wild Mallard, Anas boscas. It is believed that the domestic duck of the 
Philippines is of Chinese origin and has been introduced comparatively 
recently by Chinese immigrants. Generally speaking, the Philippines offer 
favourable conditions for breeding ducks, and, at certain places, e. g. at 
Pateros((huz6n) and district, duck breeding is a well established industry. 

The author has examined: — (1) The effect of various foods on the 
growth and egg-production of the duck; (2) the effect of castrating the 
drake and the reaction of the castrated drake to various qualities of food ; 

(3) the possibility of rearing ducks in places where a pond to swim in and 
abundant animal food are not available. 

In the Philippines, natural incubation, by means of hens, is used 
and it is believed that the ducklings hatched out in this way are stronger. 

Artificial incubation would give equally good results, but it would have to 
be in charge of competent persons. 

Experiment I. — A group of 9 ducklings aged 67 days was fed on a 
mixture of 3 parts of rice meal + 2 parts of rice bran + 135 gm. of snails 
per day; in a second group of 9 ducklings, of the same age, lie rice meal 
was replaced by an equal weight of maize meal. Three meals a day were 
given during the first 41 days of the experiment and, during the remaining 
83, two meals were given, the weight of snails being increased to 200 gm. 
per day. At the beginning of the experiment, the average weight per 
head of Group I was 392.44 gm.; the weight at the end of the experiment, 
which lasted 32 weeks, was 1024 87 gm, the average gam per head per 
Week being 23.84 gm. In the second group, these figures were, respect¬ 
ively, 426.55 gm., 1080,00 gm., and 23.91 gm. There was thus hardly 
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any difference between the two groups in respect of the quickness of 
growth 

The age at which the ducks in Group I laid the first egg was •— Maxi¬ 
mum, 193 days, minimum, 189; average, 191, fur the second group the 
ages were, respectively, 207, 191, and 199. These ducks were hatched 
on February 2, i. e., in the rainy season, which is considered to be unfavour¬ 
able for the growth of the duck. According to breeders in the Philip¬ 
pines, well-kept ducks lay their first egg, that is, attain sexual maturity, 
in the fourth month; if not treated properly, however, this may be de¬ 
layed until the ninth or tenth month. 

During the first laying period (August to February), three ducks in 
the first group laid in all 78 eggs of an average weight of 50.50 gm , and 
3 ducks in the second group laid 39 eggs of an average weight of 52 34 gm. 
As regards the number of eggs laid, feeding with nee meal was clearly supe¬ 
rior to feeding with maize meal. 

Experiment II. — This was a repetition of Experiment X, with the 
difference that the ducklings were only 14 days old at the beginning of 
the experiment; the results, which confirm the first ones, are therefore 
more pronounced for the vanous groups During their first 12 weeks 
of life, the ducklings in Group I (fed on rice meal and nee bran) made an 
average gain in weight of 17.72 gm. per week per head. From the 13th 
to 45th week, the average gams per week per head were, respectively, 
26.33 gm- and 14 52 gm. For this second period, a third gioup was also 
formed, half of it being ducks from Group I, and half from Group II; 
besides rice bran, maize meal and rice m equal parts were fed. The third 
group made an average weekly gain m weight of 19 01 gm. per head. Sexual 
matunty was attained in 215, 298, and 287 days for each of the three 
groups, respectively. 

The nature of the food had a marked effect on the colour and taste 
of the eggs. Ducks fed on rice meal and rice bran laid eggs, of a dear 
yellow colour, whilst those fed on maize meal and rice bran laid eggs with 
yolks that became of a dark orange colour when fried and a light orange 
when boiled. The eggs of ducks fed on rice meal and rice bran had a 
slightly greenish shell and had a somewhat putrid flavour when cooked ; 
those of ducks fed on maize meal and rice bran mostly had a white shell 
and had a normal flavour when cooked. 

The ducks which had a pond at their disposal laid eggs with a higher 
degree of fertility than those of ducks that had no pond ; the first method 
is thus preferable for eggs that are to be incubated. 

678 - Ostrich Rearing in Sardinia, — Ottolini, R , in Basso. CorU (j), Year 1, Part. 3 

pp 109-112, figs. 4. Piacenza, Feb 3, 1920 

An ostrich farm has been established at Baccarasa (in the Tortoll 
district, province of Cagliari), a locality situated to east of the Tortoli 

(1) According to the first number published (Jan. 3, 1920) of the periodical, Bassa CorU, 
-the Object of this publication is to further the rearing of farm animals such as pigs, sheep, 
etc., as well as Use smaller agricultural industries, so as to help to increase the production of 
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Arbatase railway, in a wide plain bounded on one side by the sea and 'on 
the other by the Ogliastra mountains. The site, covering some 50 hec¬ 
tares, consists mainly of a deep, very permeable, sandy soil, covered with 
bushes of rock-ioses and cork oaks The birds are kept in enclosures in 
pairs or m groups, according to their age and the temperature. The 
enclosures are made by stretching iron wires 30 cm apart on reeds planted 
vertically every 25 cm., and on juniper stakes spaces 3 cm. apart. The 
height of the fence is about 2 5 metres and the endosuie has an area of 
So X 80 m. for pairs and more for groups The enclosures are separated 
by paths planted with trees and oach enclosure is provided with a house 
where the birds can shelter during bad weather and lay their eggs. 

The houses are divided into two parts by a temporary partition , 
one part has a concrete door, and the other is covered with a thick layer 
of sand in which the birds can dig a hole 50 or 60 cm. deep. The hen lays 
its eggs and hatches them, helped by the cock, in this second part. The 
cribs and watering places are placed around and inside the houses. A 
separate building contains the incubator room and that for rearing the 
chicks, both rooms being provided with means of heating and outside runs 
where the chicks can go during the warm hours of the day. The staff 
includes 3 agricultural labourers and 2 men who prepare and distribute 
the food. The incubator room and the chicks aie looked after by the di¬ 
rector's family. 

A pair aged at least 2 years is chosen and isolated in an enclosure ; 
the hen begins to lay at about the end of February and continues to lay 
until the end of June, one hen laying from 12 to 20 eggs m a season. 
Artificial incubation begins as soon as the first eggs are laid, as the season 
is still cold and renders natural incubation difficult. Towards the end of 
May or beginning of June, the eggs are left entirely to the care of the pa¬ 
rents, who hatch out the eggs themselves. 

About 60 % of the eggs hatch, whether the incubation is natural or 
artificial, the former having no advantage over the latter, even as regards 
the strength of the chicks. Incubation lasts between 40 and 45 days 
The most difficult period is that following 011 hatching, after which the 
ostriches arc not subject to any disease, even of an infectious nature. 
They are affected by sudden changes in temperature, however, and they 
are consequently kept in their houses on rainy days or nights. They 
rarely suffer from indigestion, except when the temperature drops sud¬ 
denly ; the remedy consists in administering purgatives, particularly sul¬ 
phate of magnesia dissolved in water. 

The food varies according to the age, season, breeding and brooding 
time. The first meal is given 5 days after hatching, and consists of a mash 
of chopped raw meat, bone powder, and lucerne. The meat is gradually 

meat in Italy. The following subjects will foe dealt with in the periodical:— Economic pro¬ 
blems of rearing; pig breeding 5 sheep breeding; rabbit breeding; poultry keeping; bee keep¬ 
ing ; sericnlture; hunting dogs; fish breeding; snail breeding, mushroom growing; smaller 
agricultural industries; review of the chief Italian and foreign periodicals; market reports. {Ed,) 

imi 
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replaced by grains (wheat, barley, oats, maize), acorns, beans, chopped hay 
(especially lucerne), all kinds of grass, fruits of cactus ( Oprntw ), gourds, 
turnips, tubers, mulberry leaves, elm leaves, etc. During brooding and 
ovulation, a richer and more concentrated ration of forage is given. Dry 
or green forage must always be chopped up before being fed to the birds. 
The weight on hatching is about 1.5 kg., whilst the adult ostrich weighs 
about 100 kg., and stands 2 8 to 3 metres high 

At hatching, the plumage on the body is grey and striped in the di¬ 
rection of the length, with alternate light and dark bands, on the head 
and neck. The feathers at first aculeate, have longer vanes at 3 months. 
At one year, the male colours can be distinguished from those of the fe¬ 
male •— the upper half of the neck and legs loses all the plumage or only 
retains a slight down ; the black feathers grow on the body and the white 
feathers on the wings and tail. The females retain their grey colour. 
Gathering the feathers can be begun at an age of one year and a few months 
and is repeated each year m September and October. The method is as 
follows:— The ostrich is taken by the neck by means of a special iron hook, 
and 2 men hold it taking care to avoid kicks (the only dangerous defence 
possessed by the ostrich), whilst another man cuts off the feathers 3-5 cm. 
above the skin; 3 months after, the stumps are removed without pain by 
the ostrich itself and a month later, new plumes begin to appear. 

The cock furnishes some 40 white and 40 black feathers, and the hen 
an equal number of grey ones. The first feathers that cover the body 
are not cut, but are collected when the bird moults. The largest white 
feathers are 30-60 cm. long and 20-25 cm. wide, and the tail feathers are 
about half as long and wide as the wing feathers. The grey feathers of 
ike female are the same length and breadth as the corresponding feathers 
of the male. 

bee-keeping 679 - Aluminium Honeyeo'mbs. —■ Westbrooke, G. V (Apiary Instructor, Auckland) 
iaTke New Zealand Journal of Agriculture, Vol.XX, No. a, pp. 118-119, fig.i, Welling¬ 
ton, Feb. 20, 1920. 

The Horticultural Division of the New Zealand Department of Agri, 
culture has made experimental use in its hives at Tauranga and Ruakura- 
of the aluminium honeycombs now in use in the United States. In Eng- 
gland, thin sheets of aluminium are on sale which can be given the honey¬ 
comb shape by means of the roller used to stamp the sheets of wax. 

The trial in New Zealand showed that the bees at once made use of 
the metal honeycomb which can serve both as brood chamber and honey 
store. As a larger proportion of nectar is converted into honey, the yield 
is greater. It remains to be seen whether the metal honeycomb would 
have disadvantages for wintering under a severe climate. 

mmcovtam 680 -Tile Improvement of Sericulture in Jugo-Slavia. — Bulletin des a de» Sole- 
Ha, Year XLIV, No. 2236, p. 3. Lyons, April 3, 1920. 

A conference has been held at the Jugo-Slav Ministry of Agriculture 
at Belgrade for the improvement of sericulture m Jugo-Slavia. In conse¬ 
quence of the resolutions passed at the conference, the Commissari at for 
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political economy convened a meeting of the owners of sencultural esta¬ 
blishments, i. e, the representatives of the Croat Agricultural Bank and 
of the Association of Syndicated Serbian Peasants, in order to outline a 
scheme for the improvement of sericulture m Croatia and Slavonia. Af¬ 
ter a long discussion, the following resolutions, inter alia, were passed:— 
(i) To make a census of all the mulberry trees m the country, (2) to plant 
mulberry trees m meadows; (3) to enforce the regulations concerning the 
protection of mulberry trees; (4) to raise mulberry trees in the hoiticul- 
tural schools; (5) to buy silkworm eggs; (6) to establish local commissioners 
to inspect and direct sericulture, m the place of the present district inspec¬ 
tors ; (6) the organisation of a collaboration with the central administra¬ 
tion, which should be established on behalf of whole State and be centred 
at Novisad ; (8) to ask the expert women workers at Cjevgjelija to instruct 
the peasant women in the rearing of silkworms , (9) the foundation of as 
many Sericultural Associations as possible; (10) in the order to be issued 
regarding this subject by the Ministry of Agriculture, the interests of se¬ 
riculture m Croatia and Slavonia must be safeguarded. 

681 - The Use of Fertilisers in Rice Fields and Fishing. — bekn-ardi, js., in n Gtormie 

di Risicoltura, Vol X, No 3 , pp. 24-28 Vercolli, Ecb. 29, 1930. 

As fishermen have stated more than once that the use of fertilisers 
on soil leads to a diminution of the fish population in watercourses and 
basins into which the irrigation waters from such soils (rice fields and 
“ mardte ") flow, the author has investigated the question. 

Neglecting basic slag, which of late years has been almost entirely 
lacking on the Italian market, the fertilisers used in rice fields are :— 
Superphosphates, sulphate of ammonia, calcium cyanamide, sulphate of 
potash, sulphate of lime; these are respectively applied at the rate of 
3-4.5, 1-2, 1-2, 0.5-1 quintal per hectare. 

The fertilisers are usually applied after the last ploughing and shortly 
before the first seeding, with the exception of sulphate of ammonia, half 
of which is applied at sowing time and half after the first weeding. Ridged 
rice fields may be given an average depth of water of some 15 cm., which 
corresponds to 1500 cu. m of water per hectare. Consequently, even 
»on admitting, which is absurd, that the fertilisers incorporated in the soil 
by hoeing undergo no changes, fertilisers applied in the proportions men¬ 
tioned above would give, per litre of water:— 

Supetphosphate. o.soo — 0,300 gm. 

Sulphate of ammonia. 6.066 — 0,130 gm. 

Cyanamide.. . . - 0.066 — 0.130 gm. 

Sulphate of potash. 6.033 — 0.066 gm. 

Sulphate of lime. 0.330 gm. 

The question is, whether the fertilisers can harm fish in these concen¬ 
trations. To ascertain this, the author kept trout and carp in water 
containing each of the fertilisers separately, beginning with the lowest 
concentration and ending with the highest. 
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The observations on superphosphate were made with the liquid ob¬ 
tained by lisciviafctng 50 gm. of the fertiliser (content 14-16 %) with half 
a litre of spring water ; the liquid was afterwards diluted with various 
amounts of spring water. No signs of disturbance were shown by fish 
placed m water containing 2-4 % of the liquid, but in water containing 
at most 6 % of the wash water, the trout showed a certain agitation and 
finally died. 

Sulphate of ammonia begins to be harmful at the strength of 0.26 gm. 
per litre, whilst cyanamide, harmless at strengths of 0.13 and 0.26 gm. 
per litre, is harmful at a concentration of 0.52 gm per litre. Sulphate 
of potash does not harm fish, even at greater strengths than those mentioned 
above, i. e, even at strengths of o 93 and 1 8 gm. per litre. 

In another experiment, the cumulative effect of the various fertilisers 
was tested, using solutions with concentrations that corresponded to the 
maximum rates mentioned above. Fish and even shnmps lived in them 
in excellent health for long periods. 

Sulphate of lime, even at a strength of 2 per 1000, is known to have 
no injurious action on fish. 

It can therefore be concluded that the irrigation water from rice fields 
has no injurious action on fish and shrimps, and this is supported by the 
fact that, owing to its absorption power, the soil retains a large proportion 
of the fertilisers and that the water from the rice fields becomes diluted 
in the waters of streams, etc 

All that can be suggested is that the irrigation water from rice fields 
to which fertilisers have been applied may induce less favourable conditions 
of life for fish in the ponds into which they dram and that the fish may 
be forced to seek more favourable surroundings. Again the possibility 
that the fertilisers may act mechanically on the gills of the fish and prevent 
them from functioning normally can be excluded, because they are not 
carried away in the irrigation waters, which remain clear. Nor can it be 
thought that, owing to incorporation of the fertilisers m the soil, products 
more toxic than the fertilisers themselves are produced. 

682 - The Purification of Waste Waters. — c««£. Prof, in the Bulletin Suisse de Piohe 

eldePisciculture, Year XXI ,No. 1,pp 4-6. Neucliatel, Jan., 1920. 

The known methods of purification are either useless or not generally 
applicable in practice. As manufacturers cannot be forced to use a prac¬ 
tical method for purifying waste waters, legislation is without effect and 
even irritating. The author believes that human methods for purifying 
waters should correspond with the mechanism by water spontaneously 
purified under natural conditions. 

Colloidal clay is a natural purifier of water, the purification being due 
to the simultaneous precipitation of flocculated day and the fermentable 
organic matter which is the essential cause of the contamination of water. 
The day is flocculated only m water in which small quantities of salts 
of sodium, calcium, etc., are dissolved. If sufficient liquid manure is added 
to a test-tube containing water to colour it distinctly, and the tube is then 
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filled up with water containing a little suspended clay, the addition of a 
few drops of a solution of common salt will, after shaking and allowing to 
stand for a few moments, precipitate the clay which will drag down with 
it all the suspended matter as well as the organic colouring matter. This 
process could be used practically in the following way •— 

(i) The waste water is run into purifying tanks after been treated 
with an amount of colloidal day that is mechanically proportional to the 
volume of water requiring purification ; (2) it is next passed into settling 
tanks where the water becomes dear on standing ; it is finally run off 
through sluices into adjacent watercourses; (3) the fermentable deposits 
can be made into composts, nitrification being assisted by mixing with 
plenty of lime or marl 

683 - Young Fresh-Water Stages and Biology of the Lamprey {Pteromyzon mari¬ 
nes'). — X,6ger, I,., in Comptes rendue de VAcadirme des Sciences, Vol. CEXX, No. 4 
(Jan 26, 1920), pp. 251-254. Paris, 1920. 

Contribution to the study of the life cyde of the lamprey, which is as 
yet almost entirely unknown The author has been able to distinguish 
3 periods in the normal life of the lamprey which swim up the watercourses 
of central Trance, particularly m Vienne and the Indre ; these periods are 
as follows •— 

(1) Larval period in fresh water lasting at least 4 or 5 years, with 
mixed food (vegetable and animal micro-organisms) and ending by meta¬ 
morphosis, from which emerge young lampreys, 16-20 cm. long, already 
showing adult characters ; these go down to the sea at the end of autumn 
with eels accompanying their descending migration. 

(2) Period of growth in the sea, on an animal diet j this period is 
apparently shorter, judging by the rapidity of growth of other potamotoctic 
fish such as salmon, and leading up to sexual maturity. 

(3) Sexual period, with decreasing and finally no food, marked by 
the beginning of the letum to the rivers, often with shoals of shad and 
salmon; this period is still shorter if it is admitted, with the author and 
many other observers, that the nuptial journey m fresh water is the last 
stage of their existence. 

684 - The Minimum Quantity of Watei required to a Few Salmon at a Constant Tern- 
* perature Of 12 ° 0 .— IIesse, E., in the Bulletin Suisse de Picks et de Pisciculture, Year XXI, 

No i, pp. 6-8. Neuchcitel, Jau., 1920, 

From observations made in the Piscicultural Laboratory of the Uni¬ 
versity of Grenoble, the author draws the following conclusions, which are 
of importance for xearing in a limited area •— 

(1) Renewal of the water at the rate of 2 litres aminute is necessary 
and ample for succesfully rearing a hundred odd trout, of 1, 2 or more 
years, m an aquanum containing 400 litres of water kept at a constant 
temperature of 12 0 C., and with a free surface of about 1 sq. metre, but 
this is a minimum quantity, below which there is a chance of mishaps. 

(2) In water kept at this temperature, fountain salmon resist as¬ 
phyxiation better than rainbow trout. 
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(3) In these conditions of limited space and low renewal, Salmo 
salvelinus gives the best yields up to the beginning of the second year if 
it is not mixed with other species; then come rainbow trout and fountain 
salmon. Apparently, the native trout does not grow nearly so well as 
the preceding species 


FARM ENGINEERING 

685 - Colonial Power Farming (1). — Basest (Head of the Agricultuial Service of the Ins- 
tit Saenttfique of Indo-China), in the Bulletin de VInstititi Saentifique de Saigon, Yeat II, 
No 3 > PP 65-68, fig. 1, Saigon, Harch, 1920 

Power farming is perhaps more necessary in the colonies than m tem¬ 
perate countries, for if the latter possess powerful farm animals, this is 
not so in hot climates. Moreover, epizootic disease is infinitely more 
frequent and severe in tropical than in temperate regions, as hygienic 
conditions are not as good and inspection is not so efficacious. 

Indo-China is favourably placed for power farming as the Annamitos 
have a remarkable gift for mechanics. Thus, when the author gave a 
power-farming demonstration in Indo-China, on January 30 and 31, 1920, 
using a Caterpillar tractor, a Bajac plough, a Tracford, a Norwegian har¬ 
row and a scarifier, it was found that the Annamites, after only 5 or 6 
days' training, managed the machines quite well. 

Besides, without mechanical aid, it is impossible to work the ground 
properly in the colonies, as, the average type of oxen available cannot 
draw a plough cutting at a depth of 20 cm. This is so true that the ad¬ 
ministration of the Belgian Congo organised, in 1912, a power-farming com¬ 
petition for 1913 in Belgium that was extremely successful. 

Cost is a secondary consideration and, in fact, the author calculated 
that ordinary ploughing under average conditions required some 36 litres 
of petrol, costing about 7 piastres per hectare, so that if au extra loo kg 
of paddy or 7 kg. of rubber per hectare are gathered, the fuel will be 
paid for. 

The author has studied the existing types of tractor and has arrived 
at the following conclusions:— 

In most cases, cultivation can be divided into 2 phases: ploughing and 
complementary work. Two types of tractor should correspond to these 
two phases, i. e., 30-40 H. P. tractors with great gripping powers for plough¬ 
ing, and light 15-20 H.P. tractors for complementary work. With cer¬ 
tain permanent crops, however, such as rubber, coffee, etc., which do not 
require deep ploughing, tractors of only 15-20 H.P. will be required for 
ploughing, the harrowing being done by oxen. 

It has been claimed that a powerful tractor can simultaneously draw 
ploughs, harrows, etc., over a width of 8 or 10 metres; this may be true in 
countries with immense stretches of very homogeneous soil, but it is im- 


(1) See tbe trials on the mechanical cultivation of nee earned out in Cochin-China in 
19 X 9 , Md summarised in R., 1919, No. 308 {Ed) 
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piaetieafole m rubber or cottee plant at ions 01 in rice fields split up mto 
plots of 4, 5, 01 10 heetaies at the mod 

A type of tractor should be chosen that is best suited to Ihc conditions 
and the crop which is under consideration 

bS 6 - The Spring Power Farming Week (r), — pa^luSoto, ft , m the journal#A jtmHute 

pratique. New Series, Vol 33, t 020 9 Vol T, Nos 12-13, pp car -223 Pans, Match 18-25 
1920 

The “ Chatnbre Syndicate de Motoculture ” of Trance organised an 
international power-farming exhibition, which was held on March 4-14, 
i()20 on the Terrasse des Tcilleries at Paris. 

Only 39 machines wore exhibited, including 19 Trench, 15 American, 
1 English, z Italian, x Swiss and 1 Czecho-Slovak. A cursory account 
is given below. 

CABT.lv Systems. — 1>K Dion-Bouton Co two 50 H P. motot-wiiul- 
lasses 

The A. Douiehet Co exhibited the ploughing set with two motor- 
windlasses, formerly shown by Eieeet ET Cm. Each windlass, weighing 
750 kg., is actuated by a r z H.P. internal-combustion engine running on 
petrol The drum has three different ladii, so that the cable can be wound 
at i, 1.5 and 1.8 metres per second, according to the part of the drum 
on which the cable is being wound. The machine can be used in a vineyard 
by fitting a crutch on the implement being drawn so that the cable is un¬ 
rolled between the vines m the space that is to be worked next. 

Soeicle frangaiw de s trade urs-lranh I)oizy: a 25 H.P. windlass 
tractor. 

Materiel de culture moderne : a 40 H P. Tn/rz-G ki voras haulage trac¬ 
tor that is designed so as to diminish the couple resulting from attaching 
the implement laterally. The same company exhibited a 2-furrow dou¬ 
ble brabant, which they described as a plough with differential eai thing 
and automatic lift; the stanchions of the axle are articulated with the 
beam and the drive acts through the axle, so that when the pull ceases 
at the end of the furrow as the tractoi stops, the axle is pulled towards the 
mould-boards by two strong springs, thus automatically lilting the ploughs, 
so that the attendant has less to do. The company also exhibited a new 
j-furrow balance plough which has automatic steering. 

Tractors with one driving where. - - Agrtci t/i'erar Co. : 24 H P. 
Taiwan tractoi 

American Tractor Co • 40 H P. Oiay tractor, which has been suc¬ 
cessfully used for cultivating 1 ice-fields, the steering wheels being fitted 
with iron sheets to cover up the spokes. 

Tractors with two driving wheers. — Agrestic Machinery Co : 
Whitney tractor with an 18 H.P., 2-cylinder horizontal engine running 
at 750 revs, per minute, and with 3 speeds : 2.8, 4 and 6.4 km, per hour 


(1) See U , March, 1920', No. 354. (Ed.) 
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and a reverse. It weighs 1300 kg and the driving wheels have tyies 
25 cm wide Angle-irons are fitted to give grip on the soil. 

Agricultural Co 16 H P Happy Parmer tractor 

Beauvais & Robin Co 30 H P Amanco tractor, also known as tlie 
John Deere tractor 

Bekna Co. . 40 H P Berna tractor. 

Ch. Blum '& Co 35 H.P Tourand-Datil tractor In previous mo¬ 
dels the plough was rigidly attached to the ti actor, thus constituting a 
motor plough As this practice had defects, a more supple attachment, 
consisting of a chain, has been provided. The manufacturers took some 
time before they devised this improvement on their first models, although 
the question had been settled long before by M. Ringelmann m his stu¬ 
dies on Mechanical Cultivation 

Trench Case Co. • 18 HP Case tractor. 

M Chapron has provides his vineyard tractor with a more poweiful 
engine and higher wheels, whilst the gripping strakes are fixed on to an 
extra tyre which is in two pieces and attached to the wheel by wing-boll s 
The grip of the steering wheel is obtained by weighting the end of the frame 
with cast iron. 

Compagme Internationale ties machines agricoles (C I M. A): 16IIP 
International tractor, 20 H P Titan tractor, and 20 H P. Mogul tractor. 

Dens'& Co. ■ 25 H P. Sandusky tractor 

M. R. Dubois, of Keuilly 10 H.P. vineyard tractor. It is <)% cm. 
wide and can turn in a radius of x 40 m. There is no differential, but 
a special device automatically brakes one of the wheels when turning 
The engine runs on either petrol or paraffin and has two speeds, one at 
500 revs, per minute, producing 6 H.P., is used to drive stationary farm 
machinery, whilst the other, at 800 revs, is used when running on the toad 
or m the fields. The machine can be run as a locomotive on a ttack of 
60 cm. gauge by fixing a flange on the tyres of the back wheels and 
placing the fore-carnage by a bogie 

Sociite Fiat : 25 H P Fiat tractor. 

Maleville & Pigeon: 22 H.P Fordson tractoi. 

Th. Pxlter . 10 H.P. Avery tractor, and 25 H.P. Austin tractor. 

Sociite Rip . 18 H.P tractor. 

Sociite de construction ct d’entretien de matiricl industnel et agricole 
(S.C.EM.I.A) . 14 HP. E-10 tractor, and 25 HP.IT.-20 tractor. 

Wallut & Co.: Maccormick tractors of 16 and 20 H.P., the same as 
the 20 H.P. Titan tractor of the Cte, Internationale des machines agricoles. 

Tractors with 4 driving wheels. — Ateliers Atlas . 18 H.P. mo¬ 
del Picardie tractor. 

Sociite auxihaire agricole: *25 H.P. Agrophile-Pavesi tiactor. 

Chain-track tractor . — Peugeot C. : model 3 tractor ; the shoes 
of the track are separated from each other by about 6 to 7 centimetres. 

The Renault Co., exhibited an 18 H.P. tractor that is heavier than 
previous models and has a wider chain track. The suspension of the 
frame has been slightly modified, as has the transmission. 

1 
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Motor Ploughs — Amiot Co • jo HP motor plough known as 
La Gerbc d’Or 

Society dc s automobiles UelahayE jo HP Tournesol motor plough 
The device for lifting the gang has been modified by the introduction of 
2 windlasses fixed obliquely to the axis of the machine , the method ol 
attaching the plough bodies to the frame has also been changed 

M A Ravaud • 40 H P Excelsioy inotoi plough 

Fore-carriage tractors — M I, Dubois, of Asnieres • 20 H P 
fore-carriage tractoi 

A£ohnc Plow & Co 18 PIP. foie-cairiage tractor 

Motor Tillage Machines — 31 Bauche '& Co 7 H P inotoi til¬ 
lage machine 

Rotary Cultivators — Petard & PkEjean • 8 II.P. lotaly cul¬ 
tivator, fitted with shafts for a hoise to draw it 

S O M.U A 5 H.P. model A Motoculteur and 35 H P. model C 
Motoculteur. 

3'he general tendency is to simplify self-lift ploughs by placing the 
bearing of the cam on the hub ot the lifting wheel. 

Maeeviege '& Pigeon showed an Oliver plough with lift mechanism 
consisting of a toothed, eccentric sector that meshes with a lantern pin¬ 
ion keyed on the hub of the wheel, thus lifting the frame 

Messrs Peugeot showed a French-made self-lift plough. 

It is to be regretted that other P'lench makers who have specialised 
in the construction of good ploughs do not make self-lift ploughs for trac¬ 
tors, as these have to be imported. 

Most of the above tractors run on paraffin, which is cheaper than pe¬ 
trol Considering the rise in the prices of petrol and paiaffin, it is to be 
hoped the makers will study the use of “ pool gas ”, as this has already 
been used in motor lorries. 

Many of the exhibitors and othei makers took part in public demons- 
tiations of powei-farming machinery, held from March 30 to 14, at Gaily 
farm, in the Parc de Versailles. 

687 - Tillage with Rotary Machines. — it&sakixm, a ,fc» v/udustna, Voi. xxxiii, 
No. at, pp 750-75 i. Milan, Dec. 31, 1919 

Rotary tillage machines can be made much lighter than ordinary motor 
ploughs and can thus be used 111 fields of small size and irregulai shape. 
Consequently, during the last few years, tillage machines have been in¬ 
vented with all kinds of rotary appaiatus. The “ fraise " type, however, 
is the most popular and it has been used as a model for several machines 
known as motocultivators, which differ according to their engine. 

The chief objections to this type of tillage aie as follows •— 

(1) The layer of soil that has furnished the crop is not replaced 
by that which has remained untouched, a change which takes place in 
ploughing. 

(2) T11 most soils, a fine tilth should not lx* produced solely by 
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machine^, but also by the slow actiou of ualuial agencies such as heat, 
frost, air, etc. 

(■’,) The rotary cultuatoi does not wmk the soil <is deeply as the 

plough 

{4) When day soils aie worked with a rot,ay cultivator thcj easily' 
crust over after ram, and this is haimful to land that has been seeded 

{5) In damp soil, rotaiy cultivation leads to the foimation of small 
lumps which aie penetrated with difficulty by plant roots 

(6) With rotary cultivation, excessive oxidation of the oiganie 
matter is to be feared and, consequently, hyper-mtnticatioii and loss ol 
nitrogen 

On the contrary, however, experience shows that • 

(1) The uniform mixing of the components ol the whole amble 
layer of soil, obtained with the rotary cultivator, should yield bettei insults 
th an the simple substitution of layers brought about by the plough ; it 
should also distribute the fertilising principles more evenly 

(2) A fine tilth can be produced entirely by mechanical means, 
i. e , apart from the preponderating help of natural agencies, without 
harming crop production ; what is required is that the soil should be in 
the right physical condition: at the moment of sowing, etc , m addition, 
the rotary cultivator incorporates air in the soil m a proportion much 
greater than that produced by ploughing 

(3) Systematic rotary cultivation of the soil diminishes the need 
for deep cultivation with the object of conserving lain water, because 
it acts on the soil capillaries and thus hunts the loss of water by evaporation 
from the deep layers. 

(4) Deep cultivation can be carried out by attaching a plough to 
the tractor in place of the rotary organ 

(5) To avoid the formation of a crust on clay soils, the speed of the 
rotary organ or the number of books must be regulated so that too fine 
a tilth is not obtained. 

(6) As with ploughing, the light time must be chosen loi lotaiy 
cultivation. 

(7) Many cultural practices have the object of favouring the nitri¬ 
fication of the organic matter of the soil; nitrification could hardly be¬ 
come so active as to lead to the loss of nitrogen because, in most eases, 
the content of organic nitrogenous matter in the soil is very low; moreover, 
if seeding is carried out immediately after rotary cultivation, the seedlings 
will at once benefit from the nitric nitrogen whose formation has been fa¬ 
cilitated by rotary cultivation. 

Tests of rotary cultivation, carried out recently m Italy under the 
most divergent agricultural conditions, have convinced Italian technicians 
and practical men that the method will rapidly spread. Dor example, it 
can replace the shallow cultivation given m summer with the object of 
destroying capillarity and thus avoiding 1h<± evapoiation of water that 
has risen from the deeper layers of the soil. 
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688 - French Types Of Farm Buildings, — Dabat, I,. Report presented on behalf of the 
Agricultural Committee, on the collaboration ofM.M. Vignerot and Maitrot m the pu¬ 
blication of the c * Hod^les-types de Constructions Agncolcs ” of the Ministry of Agricul¬ 
ture, in the Bulletin de laSooiiU d' Encouragement pour V Industrie Natiomle t Year CXIX, 
No. 1, pp. 31-24. Pans, Jan-Feb 1920. 

The French Ministry of Agricultuie has published a work entitled 
u Modeles-types de Constructions Agricoles ” with the object of assisting 
both farmer and builder m the improvement of rural buildings The 
types dealt with result from work carried out in various parts of France 
by the engineers of the “ Corps des Ameliorations agricoles ” (which has 
since become the “ Corps du Genie rural ’*) who, by their constant contact 
with the rural populations, have been able accurately to gauge local needs. 
The types also take into account the data furnished by piojects that gained 
prizes 111 competitions opened by the “ Service des Ameliorations agiicoles ” 
for architects and builders who have specialised 111 rural buildings 

In deciding on these model types, recourse has been had continuously 
both to the most recent and practical information furnished by agricultur¬ 
al science and by hygiene, and to the results acquired by experience. The 
science and experience have been directed not towards the elaboration 
ot entirely new models, but towards the improvement of regional types 
studied on the spot with their local characteristics derived from the soil, 
climate, customs, and economic life of each region. 

The result is that these regional model types of agricultural buildings 
represent a combination of the precepts of treatises on agricultural build¬ 
ings with a monographic documentation and model projects of a concrete 
character. They are applicable to the most varied kinds of buildings :— 
Farms, bams, stables, cattle-sheds, sheepfolds, houses for farmers and of 
labourers, co-operative works, etc. Each model type includes an intro¬ 
duction explaining and justifying any general or particular arrangements 
adopted, as well as the economics of the scheme, general and detailed 
plans, specifications for the work, a detailed estimate of the cost, a me¬ 
morandum of such regional prices as could be ascertained easily, and a list 
of charges and conditions for the undertaking. 

Farmers who wish to build or restore farm buildings will find in the 
work in question all information necessary for choosing the arrangements 
that are best and most suited to their particular region Builders, archi¬ 
tects, contractors, local workmen will be able to find the characteristics 
of all types of agricultural buildings as well as the basis for any special 
work they have to carry out. 

The work is published in two forms: — (1) The work, text and plates, 
is bound m a royal-quarto album for each part; (2) each pioject separately 
with large plates. The complete work comprises 4 parts including 80 mo¬ 
del types from all the regions of France ; a fifth part will be published 
later dealing with co-operative factories for dairying, cheese and butter 
making, distilling, oil extraction and cider making, and with co-operative 
warehouses, etc. The work was ready ioi publication, but the advent 
of the war delayed it so that preparations for publication could only be 
begun 111 1916. 
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The first two parts, corresponding with the North and Bast regions 
of France, have already appeared and will be of great assistance to those 
who have the heavy task of reconstructing the villages destroyed during 
the war. A considerable number of these model types of agricultural bmld- 
ings has been distributed in the devastated agricultural regions by the 
Ministry for the liberated Areas, and agricultural societies and other aso- 
ciations interested in the renaissance and development of agriculture in 
these regions have been supplied with the documents, which are kept by 
architects and contractors. In this way, the devastated regions in the 
North and East of France will be the first to benefit fiom this interesting 
and original work of the Ministry of Agriculture and, eventually, the other 
regions will be able to begin the work of improving rural buildings on sound 
and methodical lines, whilst avoiding the equally bad extremes of super¬ 
fluous luxury and misguided economy. 

The work of preparing and supervising the publication of the model 
types of farm buildings was confided m 1916 to M. Vignerot, a technical 
official of the Ministry of the liberated Areas, who edited the whole work 
and gave homogenity ot the vaiied contributions from his colleagues. 
As M. ViGNEROT was sent abroad on a mission m 1918, the work was then 
placed under the direction of M Maitrox, who succeeded to M. ViGNEROX’s 
position m the Ministry. M. Maixroi has mainly been occupied on the 
diffusion of the model types in the devastated legions, particularly amongst 
the 2534 co-operative building societies that have been established. 

689 - Royal Prize for a Competition for the Reconstruction of Farms in Belgium. — 

Minist£re de 1 *Agriculture Concours de Reconstruction de fermes, 1920 • Prix dtt Roi, 

pp. i~3- Impranene du R01, Brussels , 

By Royal Decree of April 8, 1920 a “ Prix du Roi ”, worth 25 000 fr., 
has been established, in Belgiun for the best example of a group of farm 
buildings, including the provision of farm machinery and of furniture for 
the house, which shall be declared by a Royal Jury to satisfy most fully 
the requirements of hygiene, modem agricultural science and aesthetics, 
whilst respecting local peculiarities of style. All the farms situated within 
the area laid down by the Royal Decree of January 23, 1920, and which 
are completely built by December 31, 1920, can take part in the compe¬ 
tition. In case that not more than 5 farms compete, the Ministry of 
Agriculture is authorised to extend the area to which the competition is 
limited to the full extent allowed by the Decree. Farms of over 
xo hectares are excluded, as are those built by the State or for collective 
bodies. 

The owner of the winning farm can place a tablet above his front 
door bearing the inscription " Concours de reconstructions de Fermes, 
X920. Prix du Roi ”. Entries can be sent, in to the secretariat of the 
jury (M. Pa u WEES, Agronome de l’Et&t, at Poperinghe) up to November 30, 
X920. Each competitor will receive a copy of the Decree and the conditions 
of the competition as laid down by the jury and approved of by the Mi¬ 
nistry of Agriculture. 
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690 - The Chemistry of Concentrated Grape Juices and their Derivatives. — garino 

Canina, in the Rivtsta di Ampeelografia, Year I, No. 5, pp 65-73 Alba-Iivomo, 
_ March, i, 1920. 

Signor E. Martinotti, director of the Royal Experimental Station 
for Oenology at Asti described the preparation of grape honey and the 
machinery tor this purpose m Nos. 31 and 33 of the Giornale vmicolo ita- 
liano of 1917 (1). In Nos 30 and 32 of the same periodical (1917), Si¬ 
gnor E Ottavi described the refrigerating plant at the above-mentioned 
station, a plant which is also used for the manufacture of various grape 
products. The chief products obtained by concentrating grape juice 
are :— 

Grape syrups — Red 01 white, resembling liquid honeym appearance, 
with a density of about 1.3 at I5°C , and the aroma of the fruit itself. The 
first concentration is earned out m the cold and results in the separation 
of about 25 % of the water. The second concentration is earned out 
under reduced pressure, the water being evaporated at 35-40° C. until 
the density given above is reached. At this density the syrup keeps well 
without nsk of fermentation. These syrups are used m the ^prepaiation 
of liqueur wines and as beverages. 

Grape honey. — This is made by concentrating the juice to a density 
of 1.38 to 1.44, when first the dextrose and then the levulose crystallise 
in the form of micro-crystals, whichgive the product the appearance ofsolid 
honey. It can be eaten as a preserve. By addrag yolk of egg, of milk, 
or blood to the syrup and concentrating to the right degree, products can 
be obtained that Signor Monti calls ampeloplastme, ampelogalactine, and 
ampelohaematine, respectively. 

Integral extract of marc. — This is prepared by systematically exhaust¬ 
ing the residue left after pressing grapes with a slightly sulphurated water 
at 35-40° G. The liquid thus obtained, with a density about equal to that 
of the must, is concentrated to the density of the syrups. These extracts 
contain sugar, colouring matter, adds, and tannin and can be usedm blend¬ 
ing, to give body and colour to weak musts or wines, or in the preparation 
of preserves, jams, etc. 

The author gives a table showing analyses of grape syrups, integral 
extracts, concentrated juice, ampeloplastine and ampelogalactine made 
by various authors, as well as the results of an analysis of honey made from 
the white grape “ Favorita " by th author and which furnished the data 
reproduced in Table I. 

Tabie I. — Composition of honey from the " Favonta ” grape. 

Density at 15 0 C. gm per cent 1.4025 

Extract. » » » 79-86 

Reducing sugars. » » » 75 < 7 a 

(1) See R., Sept, 1917, No, 857. (Ed.) 
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3 KDUSTRIBS DEPENDING OK PI/AKX products 


Dextrose . . 

» 

» 

» 

42 47 

Bevulose. .. 

Total acidity in terms of tartaric 

» 

» 

» 

33.05 

acid 

» 

» 

» 

0.82 

Total tartaric acid 

» 

» 

» 

0.54 

Malic acid 

» 

» 

» 

0 79 

Ash . . . 

» 

» 

» 

1.10 

Total phosphorous 

» 

» 

» 

0.085 

Organic phosphorus 

» 

» 

» 

0 009 


In addition the author has determined the degree of proteolysis of 
concentrated products analysed m 19x9 and has obtained the results 
shown m Table II, from, which it appears that the proteolysis varies from 
4 % in media very rich m protein to a maximum of 56 % in very poor 
media, the average value being 25 %. 


Tabte II. — Degree of proteolysis undergone by concentrated grape 
products analysed m 1919. 


Year 

of 

prepara¬ 

tion 


Percentages of nitoogen 

Products 

total 

total 

soluble 

amino - 
acid 

| amidic 

amom- 

acal 

1915 

Ampeloplastine. 

2 69 

0740 

O 060 

: 

O-O4O 

O 049 

19*5 

Ampeloplastme from whey and 







from the grape-marc extract. . 

* 75 

O 460 

O 030 

0.023 

0056 

* 9*5 

Ampelohaetnatine. 

4 9 o | 

O 196 

— 


—«* 

* 9*5 

Ampeloplastine . . 

164 ! 

0 57 

0052 

0.028 

O 070 

* 9*5 

Ampelogalactme ...... 

2 24 ! 

0.490 

0 049 

O.OI6 

0.028 

1918 

Ampelogalactine. 

* 36 

0.308 

O.029 

0.002 

O 008 

1918 

« Tavorita » honey. 

0036 

0 021 

—- 

— 

0.0008 


691 ~ Disease Ferments In the Vinegar Industry. — Mezzai>roli a. (Babomtono iectuco 

fermentazicmi industrial! Mezzadroii, S-ovigo), yi Ulfaha vimcala ed agraria ) Year X, 

No* PP< ioa-104; No. PP 164-154. Casataonferrato, March 7, April n, xgzo\ 
Cases of infection by eel-worms {Rabditis aceti) arc common m the 
vinegar industiy, but infection by bacteria is rare because there arc few 
bacteria that can withstand even a moderate degiee of alcoholisation of 
wines, which, in addition, are protected against bacterial action by their 
natural tartaric or tannic acidity. Usually it is not a case of bacterial 
action in the strict sense so much as of acetic bacteria that have beco me 
parasitic or too active. The author records a case like this which occur led 
in a vinegar works in the “ Foleslna ” ; 2 bacteria were isolated from the 
liquid in the acetifying vat, one of which was a slow acetifier, and the other 
acetophagous. The latter causes a considerable rise in temperature and, 
instead of stopping the action at the acetic acid stage, prolongs to the car** 
bon dioxide and water stage. These two bacteria are quite distinct from 
taie acetic ferments, not only on account of their chemical behaviour, 
but also of the pigmentation produced in culture media. The cause of 
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these infections lies either m the bad quality of the wianes available for 
conversion into vinegar, or m the acetification of fruit wines that still 
contain considerable amounts of suspended organic matter and are liable 
to be invaded by disease-producing organisms. 

The only remxdyis to pasteurise wines that are to be acetified, whilst 
vat$ that are already infected by parasitic, inactive, or acctopliagous 
organisms should be steamed or treated with sulphur dioxide followed by 
washing with pure water; after this the vat is charged with good vinegar 
and with cultures of acetic ferments that have been selected and tested, 

692 - The Entzymes in Germinated Barley.— Maestrini, r >.,m the Am della Reale Acca . 
demia del Lincei> Sens Qmnta, Rendiconti, Classe di Sctenze fistche , mail mcitiche e natumli, 
Vol XXVIII, Part 12, pp 509-511- Rome, Dec , 1919 

The author has investigated the various enzymes present in germinated 
barky and has found amylase, protease, lipase, invertase, catalase, and 
oxydase to be present; he found no maltase, lactase or “labfernient 9 \ 

693 - Milling and Baking Value of Sprouted Wheat. — Birchard, f. j (Chemist, 
Federal Gram Research Laboratory), m The Agricultural Gazelle of Canada, Vol. 6, 

No. la, pp 1026-1027, Ottawa, Dec 1919. 

The value of flour made from sprouted wheat is being studied at the 
Federal Grain Research Laboratory, Department of trade and Commerce 
Winnipeg. The samples examined had mostly been classed as No grade. 
No. 3, Northern, Rejected, tough or damp. The quantity and deve¬ 
lopment of the germs m the different samples showed great variations, 
and as there were considerable differences in the characters of the ori¬ 
ginal wheats before sprouting, it was necessary to be very cautions in 
drawing conclusions from the tests. The general conclusions given below, 
however, were deduced from the completed series of tests. 

As far as regards the milling value of wheat, sprouting can he con¬ 
sidered as a disadvantage as the scouring loss is increased and the 
yield of flour decreased, the loss generally mcicasing with the quantify 
and degree of sprouting. 

As regards the baking value, the most striking chaiacter is the 
greatly increased volume of the bread obtained by using ordinary 
methods This was observed in every case when Ihe original wheats 
were hard, even when spronting was very advanced. The large increase 
m volume, however, was found to have a very bad effect on the 
texture 6f the loaves; when the bakmg methods were changed so as to 
obtain a smaller loaf, there was a corresponding improvement in texture. 
The bolour of bread made from sprouted wheat that had simply been 
milled was more or less bad according as the pioportion of sprouting 
was greater or less ; however, when wheat flour classed Northern x, 
2 and 3 was mixed with different percentages (up to 25 %) of flour from 
sprouted wheat containing a large proportion of hard wheat, the colour 
and texture was always improved, but this improvement could not be 
obtained when the original wheat was of inferior quality. 3 h each case, 
the absorption was slightly less. The general appearance and shape of 
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the loaves made from mixed flour were m every way excellent, and the 
improvement obtained by mixing flour from sprouted wheat with flour 
from normal wheat was very marked in respect of these characters. 

The best method, then, of utilising flour from sprouted wheat is 
to mix it with hard wheat flour. The sole use of flour from sprouted 
wheat (No Grade, Rejected, No. 3) Northern, is not advisable, but it may 
be very beneficial to mix it with hard wheat flour, even m relatively 
large proportions. For example, it was found that 20 % or more of flour 
made from samples of germinated wheat can be nuxed with flour of the 
Northern No. 1 wheat, and that the mixture produces a loaf equal in 
baking quality to that made from Northern No. I wheat alone. When the 
original sprouted wheat is of high quality, this percentage can be consi¬ 
derably increased. 

The baking value of the Rejected (because of the sprouts) wheat No. 3 
Northern, cannot be easily decided, because of the wide variations in the 
quality of the original wheat as well as in the degree and quantity of sprou¬ 
ting. However, when the original wheat was of poor quality and contained 
a large percentage of starchy kernels, the baking quality was bad ; but, on 
the other hand, hard wheat could carry a greater percentage of sprouted 
kernels without its bakmg value deteriorating to the same extent. In 
this case, only when the percentage was very large and sprouting far 
advanced did defects in texture and colour become evident. 


694 - The Extraction and Utilisation of the Textile Fibres of Mulberry Bark. — Re- 
portbyM. J. Dantzer, on behalf of the *■ CoxnxtAdesartsmechaniques ”,in theButietin 
de la SociiU pour l’encouragement Ae VIndustrie nationale, Year 1x9, Vol 133, N. x, Pa¬ 
ris, Jan,-Eeb, 1920. 

The pre-war requirements of France in vegetable textile fibres were 
considerable, the chief being as follows :— 


Carded, long-staple flax . 
Blax tow . .... 

Carded long-staple hemp 

Hemp tow. 

Jute. 

Haw cotton. 


about 51 000 000 kg. 
» 50 000 000 » 

» 23 000 000 » 

* 14 000 000 » 

* no 000 000 » 

* 275 000 000 » 


These materials, which played an important part m the economic ac¬ 
tivity of the country, were almost entirely of foreign origin and vtfSre never 
lacking. To day, the conditions have changed, the world’s production 
becomes ever more scarce, and certain French industries that are now 
painfully reconstituting themselves are finding the greatest difficulty in 
obtaining even part of their requirements. The linen industry particularly, 
which depended on Russia for 90 % of its requirements, faces the future 
with the greatest anxiety and searches for some way out of the critical 
situation. 

Stax S?S frora tfais standpoint, M. Pol Paxion (8, Boulevard du 14 
Jmllet, Troyes), had the idea of reexamining the question of utilising 
the mulberry bark fibres known as “vegetable silk”. It has long been 

[ 84S-04] 
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known that mulberry bark, particularly that of young branches 1 or 2 
years old, contains strong, supple, silky fibres of an average length of 
25 to 35 mm. and even 40 mm. The extraction of these fibres had, 
however, not been put on such a practical and economic basis as would 
make it susceptible to industrial application (1). 

Practically all the suggested methods, based on the use of caustic 
soda, soap, chloride of lime, etc., certainly bring about degumming, but, 
judging from the patents that have been filed, the greatest difficulty is 
to isolate the fibres after degumming so that the> can be spun. This 
means that, as soon as the gum is removed, the chemical action must 
be stopped and prevented from going further. But if degumming is not 
carried far enough, the fibres stick together in straps when they are dried 
and yield a hard material that is refractory to spinning. If, however, 
the degumming is carried too far, the fibres are attacked, becoming too 
short and of no use for spinning. 

M Poi, PaxiOn who has had a long experience of spinning, took up 
the work where his predessors left off and, in collaboration with M. J. 
Dufour, discovered a process for extracting mulberry bark fibre after nu¬ 
merous experiments. In this process, after having freed the raw material 
by decortication and treatment to make it supple, the raw material is 
degummejd m a waim bath of carbonate of soda, and then washed in a 
bath of cold water containing some neutral powder such as talc in suspen¬ 
sion. M. Paxion found that the fibres then are easily separated and, 
after drying and beating, spin quite well, provided that they are gametted 
before carding. 

The inventor claims that the decorticating machine will deal with a 
branch 2 metres long in one second ; the machine is about 30 cm.wide, 
60 cm. long, 50 cm. high, and has a capacity of about 2 metric tons of 
wood in xo hours with a consumption of under 2 H.P. It is very simple 
and consists essentiallyin (1) a pair of feed cylinders, (2) a pair of dividing 
rolls, (3) a mobile double board bearing decorticating knives, and (4) a 
pair of extracting cylinders. 

The small samples of the raw materials degummed and treated with 
talc, as well the strips and pieces of tape submitted to the author of the 
report by M. Paxion in illustration of his process represented laboratory 
tests rather than industrial results, but they sufficed to verify the claims 
made by the inventor, though they didnot warrant the conclusions he would 
have wished. The author of the report will be glad to see whole bobbins, 
ribbons, etc., as a proof of the applicability of the invention, which is ap¬ 
parently quite sound and worthy of attracting attention m the industrial 
world, especially as it renders available a new raw material abundant 
supplies of which are available in silk-producing countries. In any case, 
the author believes that M. Paxion's process, though not yet capable of 
industrial application, can be recommended with confidence. 


C«*I 


(x) See R., Sept., 1918, No. 1040. (Ed.) 



790 INDUSTRIES DEPENDING ON HANT PRODUCTS — TRANSPORT — TRADE 


695 - Tomato SHo and Moulds on Concentrated Tomato Juice. — Bertarelu, e in 

La Riforma agrana, Rivista mens tie illustrata delle Orgamzzazioni agrane parmcsani ( 1 ), 
Year 1, No 1, pp. 18-19, Fauna, Jan, 1920 

In considering the industrial preparation of preserved tomato juice, 
the author brings forward several points that require experimental in¬ 
vestigation. The critical stage of the modern industry is the preservation 
of the whole fruit. The silos consist of refrigerated tanks with brick 
bottoms (which may be painted), usually rectangular m shape and .sloping 
towards the median axis where is placed a small canal (with the endless 
screw that conveys the juice and tomatoes) with walls part biickpart 
wood. The tomatoes are pushed towaids the canal by their own weight 
and by pressure applied by sticks, boards, etc. 

The author demonstrates that the silos should have a smaller surface, 
a greater height, a circular section, walls that are air-tight, and also shows 
that not whole tomatoes, but those that have been through the evaporator, 
should be put in, so as to avoid the enclosure of air 111 the mass, which 
should be fluid and even in texture. Data for the dimensions of cylin¬ 
drical recipients, the limits of cooling (never below + 5° ot + 4° £.), me¬ 
thods of refrigeration (systems of axial batteries such as are used tor beer), 
are all points requiring discussion by competent persons and, 111 any case, 
they will have to be tested. 
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696 - The Storage Of Tears. — See No. 656 of this Review, 

697 - Canadian Railways and Agricultural Development. — Mac intosh, g. e , m 
The Agricultural Gazette of Canada , Vol. 6, No 12, pp. 1032*1033. Ottawa, Dec; 1919. 

The chief problems now before Canadian producers of fruit and veget¬ 
ables consist m, firstly, the improvement of the quality of their products, 
secondly, the creation of a greater demand for them and, thirdly, the per¬ 
fection of an economically good system of distribution. The first two points 
can be realised by education work carried out on a wide baris, but Ihe 
main point is that of distubution. A satisfactory system of distribution 
can only be obtained by the closest co-operation between the producers 
and the railway and express companies. 

It is generally admitted that, in Canada, where perishable food pro¬ 
ducts have to be transported under severe climatic conditions, the question 
of transport requires very special attention. Practically every branch of 
agriculture, especially fruit, vegetables, poultry, dairy and live stock 
interests are essentially dependent on transport facilities, and agriculture, 
including live stock, famishes about 24 % of the total railway freight 
tonnage. In 1919, the Canadian railways carried over 15000 car loads 
of apples alone. 

Interesting statistics have been published in the United States showing 


(1) This new periodical is published by the agricultural organisations in the region of v. 
Fauna, organizations which are amongst the most advanced in Italy, with the object of deal¬ 
ing with all technical, economic and social questions affecting agriculture and thus helping 
towards improvement. {Ed.} * \ 

* *t* 1 
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what the railways have done to help the agricultural districts that they have 
served. Bel ore the wai, one comp, my had been organising agricultural 
societies for 8 years 111 the districts through which it ran, and to such effect 
that now there h hardly a village oi 300 inhabitants m its area that has no 
active agricultural society dealing with the development of all kinds of 
crops. In 1915, that company earned 3500 cars of firnt and vegetables m 
90 days, as compaied with an insignificant number a few years previously, 
the progress being due to the work of organisation. Another company 
that had taken similar steps stated that the quantity of fruit and garden 
produce had increased by over 100 % in 5 years. Another company, 
thanks to this propaganda, now carries hundreds of cars of fruit and 
Vegetables where it previously carried hardly any. One company publishes 
a monthly magazine and distubutes it to its clients, whilst another has 
opened a locality especially suite d to strawberry growing, and about 8 acres 
has been planted to strawberries m the first year ; this undertaking deve¬ 
loped to such an extent that, in 1918, the railway company carried some 
600 wagons in 19x8 Eight companies have established experimental 
and demonstration farms. 

The Canadian railways have the future of agriculture m Canada very 
much at heart. They have made experiments, organised large numbers 
of agricultuial shows, and provided improved services when any reasonable 
requests have been made. But 111 spite of the progress made, much united 
effort is required to achieve still greater development. 

The transport service of the Fruit Branch of the Canadian Ministry 
of Agriculture has the intention of establishing very intimate relations 
between all the interested parties (producers, carriers, consignees) and to 
receive* complaints from the consignors, and do all that it can to improve 
the transport of fruit and vegetables as much as possible. It is obvious 
that a railway company wishing to be of as much service as possible to the 
producers of fruit and vegetables living near its lmc, must npt limit itself 
to the* construction of tracks, and the provision of trains and transport 
for goods, but it should take an effective interest, whether direct or in- 
dirc'cl, in the work of the producers. The best way to do this is to deal 
with a central representative of the producers, and, in fact, at the pro¬ 
ducers’ re quest a special study has boon made of local questions of 
transport in all the* provinces, in all the districts or at all the shipping 
points. 

The question of safe, rapid and effective transport is to-day of more 
interest to the country than the question of the low cost of transport. This 
perhaps applies more to fruit and vegetables than to manufactured goods. 
The day is not remote when the railway time-table will be ananged for 
the transport of crops rather than of passengers. Even now, there is a 
low charge for collecting, the privileges of mixing have been extended, joint 
commodity rates have been established, good minimum rates are provided, 
preference is given to producers in allotting wagons, and, in many other 
matters, every help is given to the producer to enable him to dispose of his 
products. 
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The feet that, in Canada, the annual production of fruit and vegetables 
is valued at $50 000 000, and requires 500 000 cars or their equivalent 
for transport, and that the value of the fruit production will probably 
be doubled in to years, indicates that the transport and distribution of this 
immense crop of perishable goods constitute one of most serious problems 
that Canadian producers have to face. It is estimated that Canadian 
railway cars, at an average distance of carriage of 2x6 miles per car 
will be used 4 times in an ordinary season to transport the fruit crop. 
This illustrates the intimate relationship that exists between transport and 
agriculture, the fruit and vegetable industries particularly, and shows 
that the interests of all the branches of agriculture and of the railways 
are identical. 



DISEASES OF PLANTS 


DISEASES NOT DUE TO PARASITES 
OR. OE UNKNOWN ORIGIN 

698 - The Mottling Disease of Sugar Cane at Porto Rieo (1). — Stevenson, j a , m the 

Journal of the Department of Agriculture of Porto Rico, Vol III, No 5, pp 3-76, figs. 7. 
plates 3. San Juan, P. R , 1919 

A serious epidemic disease of sugar cane has for some years bear, 
and is still, spreading 111 Porto Rico. Of the different names proposed 
for the disease, the author prefers that of *' mottling disease ’. 

The disease appeared at first 111 the north-western area of the island 
(Arecibo-Aguadilla) and has since spread rapidly towards the east, so that 
only a part of the eastern and south-eastern coastal regions still remain 
free from attack; the spread of the disease still continues. Elevated 
ground, generally speaking, is usually affected most seriously. 

In 197:8, a loss of $2 500 000 was caused by the disease which has the 
main effect of lowering the crop or the quantity of sugar in the cane juice 
There are often difficulties m extracting the juice from infected -canes. 

Mottling disease has been observed on several varieties at San Do¬ 
mingo, where, however, the infection was not epidemic in character. An 
infected region at St. Groix (Eesser Antilles) has been reported. The 
white variety (" Blanca ”, or " Otahcite ") was the first to be seriously, 
attacked at Porto Rico, but, later, the striped (” Rayada ”) and other 
native varieties were attacked. The numerous foreign varieties that 
have been introduced into the island vary very greatly in their resistance 
to the disease, as some are very subject to it, whilst others are apparently 
resistant. 

The disease is characterised at first by the mottling of the leaves ; 
in the advanced stages the whole tuft of canes wilts and grey depressed 
lesions appear on them. The appearance of the marbling vanes greatly 
according to variety attacked. The disease approximately follows a 
course of 3 years, becoming mdre serious at each successive production 
of shoots, and finally causing the death of the clumps of cane. So far, 
the disease has not been observed on other plants. 

Observations made m the plantations confirm the opinion that the 




(1) Cf. R-, May, 1919. No. 655 and R., June, 1919, No. 785. {Ed ) 
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nature of the soil, the number of years for which the soil has been culti¬ 
vated, the method of preparing the soil, the drainage and other cultural 
factors have no direct connection with the appearance of the disease. 
Observations carried out in the field and in the greenhouse as well as ex¬ 
perimental work show that fertilisers, liming, the treatment of the cuttings, 
the burning of the cane residues, the dampness of the soil, etc., have no 
direct influence. 

The disease has not yet been transmitted artificially Chemical exam¬ 
ination of the juice has not revealed the presence of an abnormal proportion 
of glucose or of any constant difference between the juice from normal 
or diseased canes. The bacteria and fungi found on the leaves and stems 
cannot be considered as causal agents of the disease The cankers ob¬ 
served on the cane are due to the general weakening of the plant and are 
not produced ab origins by fungi, though these may attack the plant when 
weakened by the disease. 

The experimental planting of stems with partially mottled leaves 
has only shown that the infection is present throughout the diseased plant. 
The disease is transmitted by diseased cuttings used in new plantations, 
and probably also by other means that are not yet ascertained It does 
not persist in the soil and, consequently, infection does not take place 
through the root system ; this suggests that insects may be concerned m 
the propagation of the disease. 

The disease is considered to he an infectious chlorosis due to a virus 
or an ultra-microscopic organism The theory of the degeneration of the 
cane has now been completely abandoned. 

I/sroN considers that the yellow stripe disease of sugar cane in Java 
and Hawai is the same as this one. In fact, there are many points of 
similarity, but the author thinks that Tyon's opinion is not acceptable, 
at any rate for the present. Sereh is a disease of sugar cane which has 
occasionally assumed an infectious character in Java and, though similar 
to mottling in certain respects, it is, however, quite distinct from it. It 
is considered that the causes of the two diseases are of the same nature. 

There are certain diseases or anomalies of the sugar cane which have 
been or can be easily confused with mottling. Degeneration of the cane 
is due to the uninterrupted cultivation of the same variety over too long 
a period, to the lack or shortage of fertilisers, to unfavourable atmospheric 
conditions, or to other factors of a non-parasitic nature It is distinct 
from the yellowing of the leaves and the withering of the clumps of cane. 

There is also a disease of the roots caused by parasitic fungi which has 
not been definitely differentiated. Chlorosis is a yellowing or whitening 
of the leaves of whole tufts over limited areas due to the fact that the 
excess of lime in the soil prevents the plant from assimilating sufficient 
iron. Yellow spotting is characterised by the presence of spots on the 
leaves that resemble those of mottling, but are of a more intense yellow 
colour j it is due to the lack of cultivation or to drought. 

- white stripes are liable to appear on the leaves of certain vari¬ 

eties of sugar cane and, in greenhouses, mites may cause the appearance 

s 
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of stripes on the leaves that are almost indistinguishable from those of 
mottling. The grey pustules that appear on the .stems are probably 
due to sunstroke or to the presence o£ fungi. 

A very serious epidemic disease of sugar cane appeared in Porto Rico 
in 1872-80 and was studied by a Commission, without, however, its cause 
being ascertained. In certain respects it resembled mottling, but could 
not be said to be the same disease. It was controlled by natural agencies 
and by the use of resistant varieties. A late stage of the disease was 
found to be due to the attacks of insect larvae. Again, mottling has no 
connection with the rmd disease (Melanconium Sacchan) or with the gum¬ 
ming disease [Bactevium vasculantm) 

The control of mottling is based on the use of healthy cuttings and 
the elimination of diseased canes either by ploughing in seriously diseased 
crops or by removing diseased tufts. In addition, active co-operation of 
all the cane growers is necessary The most resistant varieties must be 
used and susceptible ones eliminated, whilst research should be continued 
with the object of finding varieties with greater resistance or, if possible, 
complete immunity. 

699 - The Behaviour of Frozen Vines, in Upper Italy. — See No. 664 of tWs Review. 


DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER LOWER PLANTS 


700 - Bacillus Lathy rt (?) injurious to the Tomato in England. — Paine, S. g. aud 
Bqweey, W. F., la The Journal of the Ministry of Agriculture, Vol. XXVI, No 10, pp. 998- 
xooo. X,ondoa, Jan, 1920; 

The stripe disease of the tomato is common in English tomato beds 
and sometimes causes considerable loss. During the first half of 1919, 
about 25 % of the crop gathered in the greenhouses of the Experiment 
Station at Cheshuut (Herts) was so seriously affected that it could only 
be sold as refuse, and the whole crop was lost in greenhouses where the 
disease was very severe. In 1921, some plants affected, with stripe di¬ 
sease were sent to Eew from two localities where the disease was nfe. 
Although the disease mainly appears in forcing houses, it has been observed 
in a garden where the plant were grown in a part with a southern exposure 
and protected by a high wall. A disease thought to be identical with 
stripe disease has been recorded from the United States and Canada and 
had once been observed near Toronto on tomatoes grown in the open field, 
1 % of the plants being attacked. 

The chief symptoms of the disease consist of brown stripes on the stem, 
brown sunken spots on the tout, and wrinkled brown areas on the leaves. 
The stripes on the stem may he scattered at intervals or may be so nume¬ 
rous as to cover the stem completely in severe cases. In some cases these 
are replaced by small brown spots and in others there are long furrows 
which sometimes extend from the base of a leaf to the nearest node 
below. 
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The disease frequently appears in vseed beds, rapidly destroying the 
young plants and making a fresh sowing necessary. 

The plants are usually attacked m their subterranean parts, the in¬ 
fecting micro-organism penetrating the bark of the roots and stem through 
wounds made by sucking insects. The aerial portions of the plants are 
also subject to infection through wounds produced by sucking insects, 
whilst an infected pruning knife may inoculate the plant with the parasite. 
The causal agent of the disease is an organism closely related to, if not 
identical with, the Bacillus Laihyri of Manns and Taubenhaus. 

The Kondine Red and Comet varieties are much more susceptible to 
the disease than the Ailsa Craig variety when grown in the same ground 
and under the same conditions. Varieties which grow rapidly and have 
soft tissues in their early stages are usually more subject to infection. 

Excess of nitrogen and lack of potash in the fertiliser employed, tend 
to reduce the resistance of the plant to the parasite, but the effect of 
excess of nitrogen can be largely compensated for by giving a larger quant¬ 
ity of potash. 

Seeds from fruit gathered on infected areas should not be used for sow¬ 
ing. A variety resistant to the disease is required. Wherever the disease 
has appeared, the soil should be sterilised by means of heat. In applying 
fertilisers, an excess of nitrogen and a lack of potash should be avoided. 

Special attention should be given to pruning wherever the disease 
has occurred. Once an infected plant has been pruned, the knife should 
be sterilised by rubbing it with rag soaked m 2 % lysol or any similar 
disinfectant, particularly when passing on to prune a healthy plant. The 
prunings from an infected plant should be carefully collected and burnt. 

In cases where the infection has appeared on the upper part of a plant, 
the suppression of the infected stem and the development of a lateral 
shoot often suffice to re-establish completely the health of the plant, which 
then produces a healthy product. 

When young plants are seriously affected, the further extension of 
the disease may be stopped by modifying the conditions of heating and 
humidity in such a way as to favour more vigorous growth. 

701 - Phytophihora sp., injurious to Papaver nudi cattle in Victoria, Austra¬ 
lia. — Britoxkbakx C. C., m The Journal of the Department of Agriculture, Victoria , 

Australia , Vol. XVII, Part II, p. 700 Melbourne, 1919. $ 

During recent years, Pafaver nu&tcaule D. has been subject to a disease 
which, in certain cases, kiJled 80 or 9° % of the specimens of this plant 
in a garden. Usually, the period of attack or, rather, the moment when 
the disease first becomes perceptible, is just when or just before the buds 
form ; but the plants are subject to attack at all stages of growth. 

Diseased specimens at first appear slightly wilted and then the basal 
portion of the leaves and the floral peduncles become brown and rot. 
When the attack is slight, only a few leaves are attacked, and as these 
die they give the plant an untidy appearance. Many of the pjants that 
are slightly attacked bear leaves slightly smaller than normal ones, so 
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that the plant becomes close and bushy. Such plants rarely flower and 
the dense foliage retains the damp and this in turn favours the develop¬ 
ment of the disease. 

The cause of the disease was unknown till, in the beginning 011919, 
a species of Phytcrphthora was isolated from diseased plants. 

The disease can be completely elimmated by spraying with copper- 
soda wash. 

INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

702 - On the Presence in Prance of the Injurious Ant Iridamyrmex humilis (1). — 

Marchai,,P and Poutieks.N , Vie>ae, Haller, Bouviers, m Comptes rendus des siances 
de VAcadetme d'Agriculture de France, Vol. VI, No 12 (March 24, 1920), pp 315-323, 
fig Ban 1 ?, 1920. 

MM. P. Marchae and R. PotjtiERS draw attention to the presence, 
in the south of France, of the ant Iridomyrmex humilis Mayr., known as 
the Argentine ant, which has become famous in various parts of the world 
for the damage it does to human habitations, rabbit-hutches, hen-houses, 
hives and, directly or indirectly, to crops as well. 

The first record of the insect in France came from Tamans, near 
Toulon, where it had probably been brought on plants from South Amer¬ 
ica and its colonies now extend over an area of at least to hectares. In 
the Cannes district a still laiger centre has been discovered, extending 
over some 150 hectares from Croix-des-Gardes to Bocca, and apparently 
introduced m a similar way to the preceding one. There is no doubt that 
these centres will extend from year to year through the transport of plants 
from an infected to a healthy region, and it is probable that, between 
Toulon and Cannes as well as other points on the coast, the Argentine 
ant has already established numerous colonies. Preparatory to a more 
complete study of the insect, the authors give a summary description of 
the insect, its habits, and the chief methods of control used in other coun¬ 
tries, especially the United States, to pievent its spread. 

MM. Vidae, HaeeER, and BotfviER contribute the following supple¬ 
mentary observations :— 

M. Vedae states that a very simple method is used m the Hyeres re¬ 
gion for getting rid of ants, which consists in soaking a straw in water, 
than rubbing it in crystallised mercuric chloride and inserting into the 
ant heap. In a few moments, the ants come out and, under the influence 
of the poison, fight and eat each other. This remedy would be probably 
quite as effective against the Argentine ant. 

M. Marchae says that in the United States, particularly in New Or¬ 
leans, strips soaked in mercuric chloride are sold for use against the insect. 

M. HalEER quotes BERTHEEOT who states, in one of his works, that, 
wishing to prevent ants from entering into a laboratory, he surrounded 
it with a small trench filled wih tar and this the ants never crossed. 

(t) See R., Jane, 1911, No. *968 and R., Sept., 1913, No. 1x14. (Ed.) 
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According to M. Bouvier, the most important thing is to destroy 
the ant heap containing the queens, the best way to do this being the me¬ 
thod cited by M. Marchal, which consists in making the workeis carry 
into the ant heap some quick-acting, toxic substance. 

703 - The Influence of Bain on the Diffusion of Tomaspis sacchariaa a Weevil 
attacking Sugar Cane in Trinidad (1). — williams, c b., in the Bulletin of the Depart 
ment of Agriculture, Trinidad and Tobago, Vol. XVIII, Part 3 » PP* 153-167, figs II. 
Port-of-Spain, 1919 

The author has shown that the alternation of wet and dry periods 
during the growth of the sugar cane constitutes an important factor m 
the determination of the preponderance of the disease known as frog- 
hopper blight and due to the cercopid Tomaspis saccharina Dist A long 
dry period followed by abnormally abundant ram m June or July is often 
correlated with a wide diffusion of the blight. 

However, the most important climatic condition appears to be the 
nature of the ff Indian summer ”, or dry season of varying length which 
comes on almost every year in August, September, and October. An 
intense Indian summer constitutes a general condition either of the loca¬ 
lities attacked by blight or of years of wide diffusion of the disease in any 
one locality. 

The intensity of the blight can be attenuated, independently of its 
prime cause, by putting the field of sugar canes in such conditions that the 
effects of excessive damp or drought will be felt less. Much can be done 
towards this end by improving the drainage. 

704 - Observations on the Food of the Common Nightjar (Caprimufgus euro- 
paeus) in England. — Collinge, W. E., in The Journal of the Ministry of Agriculture 
Vol. XXVI, No 10, pp. 992-995? fig. 1. London, 1920. 

The nightjar (Capnmulgus europeaus E) usually arrives m England 
from its African winter quarters about the first or second week in May, 
and generally returns about the middle of September. 

Tike other nocturnal or twilight animals, this bird is feared and has 
given rise to many superstitions. During the last twenty years its num¬ 
bers have decreased to such an extent that it no longer returns to localities 
where it was once common. Nevertheless, there aie few birds so useful 
as this to agriculture and fruit growing for the control of injurious insects. 

Although most ornithologists are agreed as to the nature of the food 
of the nightjar, no exact data on the subject are available. To fill this 
gap, the author has examined the stomach contents of nightjars from 
seven widely separated localities. On an average, he obtained for his 
investigations two nightjars each month from May to September. The 
whole food found in the stomachs of the 62 birds examined consisted of 
a n imal matter which was entirely composed of insects. The following 
species oi insect were found: — Hepmlus humuh, H. lupuhnus , Ckdma- 
ioUa Irumata, Mamestra brctssicae, AgroUs segetum , A. exclamationis, 


(1) See 19*7* No f 395 ? Attlg* 1918, No. 939 ; ■&* May, 1919, Na ltd.) 
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Fnpluena pionuha, Mehlontha oitl^uns, Phyllopntha ItoUuoht, Wiivotwgus 
solsfihahs, Geoirupes sp, Tipula olwcuea, and u m tins ol otli i kpidopiem, 
udeoptera an d diptera 

Oi the total food consumed between Ma} and September, 88 % was 
composed of insects injurious to agrieulttue and T2 % oi insects ot a nai- 
tml chaiactei. The injurious insects all belonged to widely di sin buted 
common species and included the gieatest pests with which theiaimci 
and fruit giowci have to contend. 

It is verj r difficult 1 o calculate the actual number of insects dtshoyid 
by the nightjar when JSymg, chiefly between sunset and siiiitm , but it 
will suffice to say that the stomach et a bird killed on an early morning 
m July contained the remains of 15 specimens ol RJuzolrogtis ^olsMialih, 
67 specimens of Uepiahts lupiilmus, 40 specimens ot Agiotib, segeiitm and 
8 adults of Tryphaena pvonuba , anothei night jat, killed m August at about 
10 p. m , had the remains oi i6j specimens and fragment- of umnciout 
h pidoptera and colcoptera m its stomach. 

On account of its great utility, the nightjar and its eggs sh ulel be 
closely protected, by legislative measures if necessary, for the whole period 
during which it lives in England. 

705 - On the Action of Chloropicrin on the Parasites of Wheat and on Bats (1)* — 

Plum, A , in ihe Comfiles rendus dts Stances de VAcademic ties Sciences, First Half-year, 
1920, Vol, CI/XX, No i\ (April 6, 3020), pp 851-£>56 Pans, 1920 

The author states that recent experiments by M G. Bhrtranb and 
life collaborators (19x9-20) on the toxic action of chloropicrin on various 
animals clearly confirm the experimental results obtained by himseli 
and ML R. Bbrnardini and published in 1917 and 1918. 

Regarding the action of chloropicrin on the paiasites of wheat (Ca 
landm gmnaria , Tenebnoides mauntaniuis, Latmophlacus fermgimus , 
Sitotroga cerealetta, Tinea granella, Plodia amoicana), it should be observed 
that the numerous experiments by MM, Piuttt and Bhrnarbini, which 
were always conducted with wheat that was very damaged, were carried 
out at first on a small scale under bell-jars, and then on a large scale on 
tons of wheat stored in a corn mill. All these experiments clearly showed 
that if chlotopicrm acts on wheat for about a week at a strength of 20 ce 
per cubic metre of space (whether occupied by wheat or not) at a tempe¬ 
rature of about I5~20°C., excellent results are obtained as far as the d< ath 
of the parasites is concerned Under these conditions, the paiasitiddal 
action of chloropicrin is gieater than that of carbon bisulphide, which, 
if the same results are to be obtained, must be used in far greater quanti¬ 
ties and has, moreover, well known disadvantages (inflammability). Other 
things being equal, it has been shown that a higher temperature greatly 
assists the parasiticidal action of chloropicrin, as this becomes more vo¬ 
latile. 


(x) See It, July-Sept, 1919* Nos 1049^050 ; H , Jaa„ 1920, Nos. 6 and 148 ; R , Refc , 
1920, No. 274 ; I?*, March, 1920, Nos, 374 and 378 * I?., May , 1920, No. 59 $. (&&) 

[ 704 - 7 ®*) 
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Flour and bread made fiom wheat treated with chloiopierin was 
quite harmless and had lost none of its food value It is remarkable, 
however, that wheat treated with ehloropicrm loses about 30 % of its 
germinating capacity In M. Bertrand's experiments, the amount of 
liquid used per cubic metre was about 10 times that employtd by M, 
PruTTi and Bernardini , m this case, it can be foresun (apait from the 
disadvantages of such high concentrations^ from the practical point of 
view) that the germinating capacity of the gram would undeigo too vio¬ 
lent a destructive action. 

Experiments carried out by MM. Piutti and Bernardini in 1917, 
with the object of testing the use of cliloiopicrm foi fleeing ships from 
rats, were at first made 111 the laboratory m suitable chambcis aiul after¬ 
wards in ships' holds of a capacity of 800 and l< 75 cu. m , tespectivclly. 
When tlie chloropicrin, placed 111 a tin on deck was allowed to fall drop by 
drop into canvas tube containing cotton-wool, all the rats that had been 
placed at varying heights in the hold wete dead in tw r o and a half horns. 
These results were obtained by using only 1 5 kg of cliloiopicrm, i.e , 
900 cc. of liquid Experiments by M Bertrand, with much higher con¬ 
centrations than those employed by MM PiuTTr and Beenardini, con 
firm the results of these authois and also show that the rat fleas weie 
killed as well as the rats, a result which is of vital importance as regards 
the transmission of disease 

700 - Coreyra cephalom’ca, a Mierolepidopteron Injurious to Cacao Beans and 
other Stored Vegetable Products In the United States. — Ctiiwndin, r ir ,uiihe J\.s. 

Jhpt of A^yicultiOL, Bulletin pp i -15, figs plates 5 Wa u linn?ton, I) C, kikj* 

Amongst the injects injurious to stoied vegetable products that have 
be< n observed recently in the United States, the tiny larva of the 
microlepidopteron Corey m ceplmlonica Saint, (fam, Pyrahdae) has attracted 
attention on account of the damage it doe* The insect has not previously 
been recorded as of any great importance and has not even a common 
or English name , but, as it Has been recorded as particularly injurious, 
to stored rice, it can be called the “ xice moth M 

The damage caused by the insect in a chocolate works in western 
Pennsylvania Was only known in October, 19x1 and, a year after, similar 
damage was caused m another works in the same State, but the species 
was not definitely established until 1916 

The first correspondent of the U. S. Bureau of Entomology to leeord 
the insect, wrote that imported beans of Theobroma Cacao were subject 
to attack by the larva of the insect. The moth apparently lays its eggs 
on the brans, which are often stored for several months in tlie country 
of origin During this period of storage, several generations of larvae hatch 
out and destroy or render unsaleable large quanlitie of cacao beans. 

Before this, the Bureau of Entomology had received the adult , chry¬ 
salids and larvae of C. cephatonicn from Porto Rico and California, where 
it was attacking stored rice. 

The origin of the msect is unknown ; it has been introduced into mi- 
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melons places on olhei continents, but i1 cannot be said to be truly cos¬ 
mopolitan It is con mum m England, wlietc it lias been mlioduced on 
rice, mainly irom India, and also on diied hint 

The habit oj feeding of cacao beans has been acqutieri and the insect 
obviously tends to be omnivorous, as it lues in rice, dued traits, vanous 
cacao products (shells, cocoa powdci, chocolate containing sugar or 
not), and sesame seeds and cake However, it shows no preference for 
any one of these food substances 

The entire life cycle on the insect is not known, but apparently it 
breeds throughout the year In the United States the attacks of the pest 
diminish from time to time, although they assume fresh vigour on the ar¬ 
rival of new cargos of cacao beans from Central or South America 

The insect coveis the surface of the substances on which it feeds 
(rice, cacao, etc), with silky threads and, m this lespect, it resembles 
Ephestia lautella Walk, and related species as well as Plodta interpunckila 
Hbn. 

Stores into which the insect has penetrated should be carefully and 
throughly cleaned All the corners and nicks wheie the moth could hide 
should be vigourously swept and the dust, etc , should be burnt. The 
walls and floors should be washed with a solution oi creosote or of kitchen 
salt The same attention should be devoted to the machinery, etc. Sacks 
which contain or have contained food products infested by the insect 
as well as the machmeiy, etc., should be disinfected, either by heat or b\ 
fumigating with hydrocyanic acid or carbon bisulphide. 

707 - Leptops hopei, a Beetle injurious to the Apple Tree in New SouthWales* Aus¬ 
tralia. — Progoatx, W W , in The Agricultural Gazette of New South Wales } Vol XXXI, 
Vait 1, pp 50-60, fur 1, plate 1 Sydney, 1920 

T11 an orchard m the lipping district of New South Wales, a large 
number of apple trees which had been uprooted on account of their unheal¬ 
thy condition were found to be senously damaged by thelaivaeot Lap¬ 
tops hopei The larvae feed on the larget roots, gnawing the bark and the 
surface of the wood ; attacked roots die. The sole record of L. hupoi 
as a root parasite m New South Wales dates back several years and relates 
to au orchard at Mount Pleasant, West Maitland, where, however, the in¬ 
sect lias not been seen for several years since then. 

The adnlt insect as well as other weevils have been found on seveial 
occasions causing considerable damage to the opening buds of the vine and 
other fruit trees In 1918, the author recorded damage caused by adults 
of L hopei to a vineyard near Glenfiehl, where thousands of the beetle 
could be taken by hand and destroyed when they were feeding at night 
on vine buds just about to open 

The eggs are laid on one part of the leaf blade and covered with the 
other part, which is fastened down with a sticky secretion. The larvae 
descend the trunk and enter the soil, where they begin to attack the roots. 
The adults emerge from the soil from the beginning of September to the 
end of November, If they can be prevented from reaching the leaves or 
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taken when they uie ascending the littnk, the loots can l>e sa\ed liom the 
attack ot fuithei larvae A simple method i'oi doing this consists in fixing 
round the trunk, about jo cm abo\e the soil, an inverted tunnel made oi 
metal or coarse oiled paper, and collecting and destioying each week, 
during the period when the perfect insects .appear, all those hidden undei 
the obstacle formed by the funnel To catch the larvae that descend the 
tree, a band o£ paper covered with some sticky material should be fastened 
around the trunk 

I>ad arsenate sprays applied to the topmost foliage will kill any adtill 
beetles that have reached that part of the tree 

^708 - A Dipteron Injurious to the Almond Tree In Apulia* Italy. — vwarutxt, i v ,iu 

La Propaganda Agricola , Series II, Year XII, No 3, pp 26 27 Baii, I^eb 11 ojo. 

In February, 1920, a heavy fall of floral buds and floweis oi the al* 
mond tree was observed, especially in the commune of Andna (pi o vince 
of Bari) , there was no reason for attributing this fall to unfavourable 
weather. 

The author examined numerous flowers that were opened or about 
to open, collected from various localities, and found that, iu every case, 
tiny larvae of a dipteron belonging to the family Ceqidomyidac were pie- 
sent round the base of the ovary 

As far as the author knows, a cecidomyid that is a specific paiasite 
of the almond tree has not yet been studied or described, and even the 
oldest farmers m the district do not remember such an abundant fall of 
flowers caused by larvae similar to those recently observed. The author 
considers that it is a question of a chance paiasite which has chosen the al¬ 
mond flowers as its host. As a lule, cecidomyid flies begin their cycle ot 
active life m if arch, beginning it m southern Italy during the first few 
days of the month if the weather is favourable. In 1920, the season was 
in no way winterly up to the end of January and, according to the authoi, 
the warm days and a Httle occasional ram hastened the hatching out oi 
one or more species of cecidomyid that are parasites of other plants which 
normally flower after the almond tree (pear, apple, cherry, plum, and 
apricot) , as the fertilised females only found the almond in flower, the) 
oviposited on it. 

At the present stage all that can be recommended in the way of coat 10I 
is to gather the flowers as they fall and burn them, thus giving the larvae 
110 tune to enter the soil and pupate. 
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709 - Agriculture and the Measures Relating to it in the Report of the President 
Of the Brazilian Republic. — Pessoa (President of the Republic), Fensagtm apre- 
sentada ao Congresso Nacional na Abertuia da Terceua Sessao da Decima Iyegislatura 
Agucultuia Republic a dos Estados Uni do* do Brazil, pp 129-172 Rio de Janeiro, 1920 

In the Report which the President oi the Brazilian Republic presents 
every year to the National Congress of Brazil, Dr. E. PRSSOA desciibes the 
condition of agiiculture in Brazil and various measures for its development. 
In the first place the re-organisation of the agricultural services is urgently 
required, especially with regard to the protection of crops against disease, 
and the improvement of the cultivated species with a view to obtaining 
better varieties. § 

Tha centre of all measures of plant hygiene will be the Biological 
Institute for the protection of agriculture, established for the .study of 
diseases and infection of the cultivated and forest plants of Brazil and the 
means for combating them Its establishment is an indispensable preli¬ 
minary to all precautionary measures against plant diseases, which assum¬ 
ing special characteristics due to the climate and soil, require measures 
which can be adapted to different local cases. 

The study of plant biology, which is allocated to the Botanical gardens 
of Rio de Janeiro should act as a control and guide in the organisation of 
all matters dealing with the economic cultivation of plants. An early 
reform will enable the Botanical Gardens, without injury to their tradi¬ 
tionally scientific character, to act more directly and effectively in favour 
of national economies. The result$ of the botanical research carried on 
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there will be utilised by Hie Agucultmal Institutes, win oil 111 their turn will 
make experiments m older to obtain the best kinds of cultivated plants. 

These Institutes will save as c xpenmental stations and their duty 
will be to deal with each of the more important crops grown in the districts 
where they are established. As soon as the type of plant to be adopted 
is decided, they will have to face the problem of reproducing on a laTge 
scale the seeds and plants necessary for distributing it over the count!y. 
With this object the trial plots already in existence will be convertc d mto 
nurseries, but the Institutes wall not abandon their original objective, 
i. e. the demonstiation of the best methods of cultivation. In order to 
guarantee the superior quality of the seeds a technical seed testing station 
will be set up which will control the foimer trial plots or others which will 
be established at government Institutes. 

With the assistance of subsequent reform the Department of Prac¬ 
tical Agriculture (inspection and agricultural development) will institute 
in every state m Brazil, and m the Federal territory of Acre, 21 agricultural 
inspectorates entrusted with the application of prophylactic measures of 
plant hygiene for the control of plant diseases, as well as with the distri¬ 
bution of seeds and plants selected in consequence of the improvement of 
the local varieties. 

The seed Department will also attend to the distribution of agiicul- 
tural machinery and fertilisers as well as insecticides and fungicides re¬ 
commended by the Biological Institute and depdts will be established 
in land which will facilitate purchase by the farmers. 

There will also be distributed during the piesent year 446.5 metric tons 
of various disinfected seeds whese germinating capacity has already been 
tested. This quantity is sufficient to sow 38 1x4.5 acres. There will also 
be distributed 33 288 fruit trees, grafted for the most part, for the planting 
of 131 acres. From 1910 to December 31, 1919, the Department distributed 
1 2000 metric tons of seeds, or sufficient for seeding 131739aa.es and more 
than 200,000 fruit trees for 822 acres. Of the seeds distributed, 548 m. tons 
represented grain fodder crops, for the sowing of 102 359 27 acres. 
The distributing Department furnished moreover 7.5 m. tons of fertilisers 
and 16 m. tons of insecticides (for ants) as well as ^aris green. 

The great assistance which chemistry renders to agricultural operations 
has encouraged close co-operation between the different departments 
and the already existing Institute of Chemistry. The geological mmc ra- 
logical departments, also will co-operate with the departments of in¬ 
spection and agricultural development. Owing to the special needs of the 
present moment, measures will he taken to encourage the cultivation of 
cotton. The application of these measures will be entiusted to an auto¬ 
nomous Board of Superintendence (Cotton-Service). Similaily, as the 
need is felt and financial conditions permit, special Boards of Superinten¬ 
dence will be established for the protection and development of the .select¬ 
ed crops. Autonomous experiment Stations for sugar-cane, cacao, tobacco, 
flax, barley, and wheat, already in existence or under contemplation, 
will form the nucleus of the future se-rvices. The encouragement of the 
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development and improvement of cotton growing is particularly important, 
especially in the North-Eastern States which are regal ded as the chiet 
pioducmg centres m Brazil and which offer specially favourable conditions 
of soil and climate. The sugar industry also requires the mtroduction of 
modem methods, and should be re-orgamsed as has been done in Cuba, 
Hawai, and the Philippines. 

It is also necessary to develop the production of industrial alcohol 
and of tobacco for the growth of which, Brazil offers most favourable con¬ 
ditions. 

The persistant decrease m the production of rubber shows the need 
of employing suitable methods of cultivation. The uninterrupted 111- 
ciease in the production of live stock necessitates the re-organisation of the 
Zootechmcal Departments both as regards the supply of bleeding stock 
and prophylactic measures. The importance of bleeding in Brazil is 
revealed by the fact that whereas Brazilian expoits increased by 40 % 
during the last 6 yeais the export of animal products shows an increase 
of 200 %. 

But the breedeis need to learn the importance of impioving stock and 
in this they will be assisted by the Zootechmcal Services of the Ministry 
of Agriculture. 

Preventative measures against epizootic diseases will also be developed, 
but government action must be supported by sanitary regulations. Prizes 
and grants will be given by the Federal government foi the production 
of thoroughbred horses. The Third National Cattle Show, which will 
be held from July 4 to II, 1920, will help to stimulate the development of 
the animal wealth of Biazil. The Higher Agricultural and Veteimary 
School will be re-organised, and the courses will be improved a*s regards 
both the theoretical part and the practical and experimental side. More 
over, new chairs of agricultural zoology, applied biology, bee keeping 
and sericulture will be created. The teaching of agriculture will be sub¬ 
divided into general agriculture, agrology, soil miciobiology and specialised 
agriculture, forestry, the cultivation of fodder and food crops. In like 
manner, there will be subdivisions of general zooteehnology, special zootech¬ 
nology, feeding, inspection of foods, and cold storage industry; courses in 
industrial chemistry will be added and the practical side of the agricultural 
courses and related industries will be extended. 

The sending abroard of students anxious to perfect their scientific 
knowledge has been attended with most satisfactory results. In the year 
1919-1920, 19 students were sent to the United States, England, France 
and Switzerland. 

One of the effects of the war has been to increase the expoit of cereals 
and pulse crops. The export of haricot beans and maize which has assumed 
special importance, has necessitated the study of measures for preserving 
these products. The Superintendence Board created for this purpose last 
year had to sterilise 13 858 bags of haricot beans and 6 361 bags of maize. 

As it was advisable to amalgamate and simplify the'services dealing 
with national production, comprised in two different departments, viz., 

F"] 



8o6 


DEVELOPMENT OP AGRICULTURE 


the Department of Practical Agriculture and the Iixtculive Delegation 
of National Production instituted m December 1917,1 he latte 1 was abol¬ 
ished. It had distributed in the two preceding yeais 2 508.416 metric tons 
of seeds of wheat, barley, rye, oats, haricot beans, manioc, cotton, iicc, 
various kinds of fodder, maize, flax, castor oil, ground nuts, peas, hemp, 
lentils, garden plants, tobacco, onions, and eucalyptus 

It also supplied 268000 kg of insecticides and fertilise is and cnculateel 
270 467 pamphlets dealing with agricultural propaganela. The Board oi 
Superintendence of cereals is authorised to sell agricultural machines at 
cost price, and the Department of Practical Agricullrite, will undertake 
the distribution of seeds, insecticides and fertilisers as well as agricultural 
propaganda. 

The regulations dealing with the trade in Xeitilisers have also been 
elaborated and will shortly be ready, whilst measures for the contiol of 
insecticides and fungicides are in preparation. The chief difficulty lies 
in the lack of analytical laboratories, but this has in part been overcome. 
The precarious economic and financial condition in winch the Brazilian 
Government has been for several years has led it to consider a system of 
agricultural credit and co-operation by means of local syndicates foi the 
protection of agricultural interests, and co-operative societies dealing with 
credit, consumption, production, purchase and sale of ciops, and agricul¬ 
tural implements and machinery. The Agricultuial Schools for the c duca- 
tion of foundlings have been re-organised ; 6 are self supporting, and 3 
receive grants. 

Forestry regulations (1) will be drawn up for the purpose of protect¬ 
ing the Brazilian forests. The Forecasting Sex vice so important for Brazil¬ 
ian Agriculture, is at the Meteorological and Astronomical head office. 
The meteorological section has 235 stations at its disposal and requires 
at least 400, or one to every 20 000 km. 

Finally, the National Museum has displayed the greatest activity 
through its various sections and laboratories. 

710 - Economic Wealth of Alsace-Lorraine. — Com pies remtus de VAcmhmn * d\\ neui» 

ittre do Prance, vol VI, N. 14, pp. 154-3O0 Pans, April 14, iyio 

M. MAi,ine presented to the academy M. Kdmoni) Tin>Rv's book, 
Richesses Sconomiques de VAlsace-Lorraine, the chief object of which is to 
give a complete inventory of the resources of these de partment s. M. TrrimY 
lays special stress on the wealth of the soil and subsoil of Alsace-IVoirainc- 
and sets forth the immense progress attained in agricultural production 
by the use of highly perfected methods of cultivation. He shews how, 
from 1903-1912, the average yield had risen, for wheat, from 14.75 cwt. 
to 16.6 cwt. per acre, for barley from 18 to 26.6 cwt., for oats 14.75 to 17.7 
cwt, potatoes 110 7 to 127.2 cwt, alfalfa 56.4 to 68 6 cwt. 

To these general crops must be added special ones foremost among 
Which 1 comes that of the vine, which has placed Alsatian waits in the first 
rank; they havbm flavour and bouquet equal to that of the best Rhenish 

{ 1 ) See No. 773 of this Review, (Ed.) 
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wines. The Alsatian vineyards, 111 spite of the ravages of phylloxeia, cover 
an area of about 64220 acres, and produce some 180 000 hectolities of wine. 

To the cultivation of the vine must be added that of the hop, which 
covets some 9 880 acics, repiesenting ncaily 8 % of the world's pioduction. 
The Alsatian hops ate of Hist class quality. The cultivation of tobacco 
occupies about 9000 plauteis and produces 92 080 cwts 

Bleeding has made considerable progress m Alsace Tor tame , flora 
1883 to 1912 it has steadily increased. Buimg this period the number 
of cattle rose fiorn 429000 to 523 000 head, the number of pigs from 
322 000 to 431 000, but that of horses alone remained stationary and slicep 
had decreased II is estimated that during this interval the value of the 
Alsatian he ids had increased from 200 million to nearly 320 million marks, 
but this capital had been seriously encroached upon by the war. 

The value of the forests had risen still highei. Inspector-General 
TafossE estimates the value of the demesnial forests of Ahace-Torrame 
at not le<~s than 406 million marks, with an average value of 2 542 marks 
per liectaie, but these are the pricc\s of 1917 and the present value of the 
forests would he more than 800 million francs* 

The subsoil of Alsace Torrame is perhaps, considering its small aica, 
the richest in the world for the importance and value of its deposits. The 
priucipal mineral is iron ore in the celebrated basin of Tongwy-Briey, which 
enables France to add to the 18 million tons of iron ore liomthe basins of 
Briey and Tongwy which she already possessed and 20 million metric tons 
from Torraine and thus to become with the United States the richest 
country m the woild as regards iron ore. The deposits of potashm Alsace 
are estimated to contain 250 million metric tons, 

711 - Agricultural Monograph of the Region of Urundi, a Former Province of Ger¬ 
man East Africa. — l>n Oxltx, G (Vetetuuay tfunyeon 111 ilic Helgiai 1 Congo), 111 
Bulhhn tt jiudc da Con^o Jhl^c, Vol X, Nos, 1-4, pp 20 pilot, x map Brus¬ 
sels, MaiUi-IXc , iui<) * 

Urundi is a piovincc of the former German Hast Africa, occupied by 
Belgium. It is borde rc. d on the north by the Ruanda, on the oast by i he 
Ussuwi, on the South by the territory of Udjidji, and on the west by the 
district of tlie Kivu At its greatest breadth it is hounded by natural 
frontieis founcd by the rivers Rusizi, Akanyaitt, Nyavarongo, Malagatasi, 
and Take Tanganyika. It is a country which, although situated in the 
tropical zone, is temperate on account of its high altitude, which varies 
from 820 metres (altitude of Take Taganiyka) to 2500 metres (Mount 
Musumbwa). 

In Chapter I the author deals with general headings : — Agrology, 
hydrography, oiography, vegetation, composition of the soil, and climate. 

In Chapter II, he studies native agriculture : — A) cultivated food 
plants ; B) plants for various uses, European vegetables, fruits, bee keeping. 

Chapter III deals with methods of cultivation.: Chapter IV with the 
choice of gicund, crops, etc.; Chapter V with population, oust urns occupa¬ 
tions ; Chapic r VI with local breeding, and Chapter VII.with the hygiene 
conditions of the live stock. 
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7x2 - The Nitrogen Balance and Lack of Vitamines. — desgrez, a and Biwry, ir, m 

Cumptcs rcndus de VAcad&mie des Sciences, Vol 170, No 20, pp 120') 1211 I’.uis, 

Nay 17, 1020 

In order to determine the balance ration m adults it is usual, at 
any rate as regards nitrogen, only to take as criterion the maintenance ol 
■weight and chemical composition. Although quite legitimate, this method 
is not of absolute value, for though the nitrogen equilibrium expresses a 
fundamental condition this is but one condition only of the total equi¬ 
librium. 

From this point of view there is reason for investigating the question 
as to whether the nitrogen equilibrium is not liable to be influenced by the 
nature of the food, and also if, in a crude ration of sufficient calorific value 
containing the indispensable materials, it is not necessaty for the consti¬ 
tuent elements to be present in certain proportions varying aecoiding to 
theii structure and chemical functions, in order that the animal may obtain 
an adequate supply of the required constituents This implies the inves¬ 
tigation of the extent to which isodynamic food principles may be isotro- 
phic This equilibrium can be obtained, for a tune at least, m an animal 
. living on food which is rich or deficient in vitamines, and the authors exa¬ 
mine the latter case. 

In their experiments, adult male rats were put on a diet composed 
of salts, water, egg albumen, pure sugars (saccharose, lactose, and f ructose), 
and prepared fats free from nitrogen Account was taken of the quantity 
of sugar supplied by the albumen itself. 

The salts remaining fixed in amount, the proportion of the 3 dements 
albumens, sugars, and fats, was varied, in a ration of about the same eneigy 
value so as to maintain the weight at the same level, and to ensure the 
nitrogen equilibrium. Firstly, if the rat is suddenly changed from or¬ 
dinary diet to a synthetic one containing a large proportion of albumen 
and fat as compared with sugar, the animal rapidly loses weight and ni¬ 
trogen. 

If the quantity of albumen and fat is then leduced and the pioportion 
of sugar increased, the nitrogen equilibrium is soon recoveiod. The 
functional chemical action of sugar is rapidly manifested, especially in the 
case of levulose. 

By allowing the rats to adapt themselves by degrees to the synthetic 
food containing the dements m suitable proportions, it is possible, avoiding 
constipation however, to keep the animals in mtiogen equilibrium for 25 
or even 35 (lays before the results of lack of vitamine become marked. 

Conclusion — Rats can be maintained for a certain time in ni¬ 
trogen. equilibrium on a diet deficient in vitamines, with variable proportions 
of albumen, fat and sugar in a given ration of sufficient heat generating 
value. 

The minimum of each of the 3 dements is dependent on the chemical 
nature and ratio of the other 2 elements. 

The minimum of nitrogen is reached when a certain proportion of 
sugar is present in the ration. 

[TWJ 
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713 - Agricultural Education in Belgium. —i MinistLre de l’agiuculture, Situation de 
VEnseignement a^ncolc, Rapport tnennal , avec annexes, ptlscnte aitx Chcimbres U^tslatms, 
par M le Mmisire de VAgriculture, yeais 1912, 1913, 191 {., 1915, igr6, 1917, xxvi 
pp 412 Brussels, 1919 — IT JLoyaume de Belgique, Minis tere de l 5 Agricul¬ 
ture, Institut Nowial Superieur d'Economie mena&re a^ncolc Brussels, 1920 

In Belgium Hie organisation of agricultural education is not solely 
in the hands of the Ministry of Agriculture. The Law of April 4, 1890, 
which supplemented that of July 18, i860, permitted the promoters of 
this branch of education to spread over the country a wide netwerk of 
classes and schools of all kinds, which are still working This Law mod¬ 
ified the functions of the Institut de Gembloux, amalgamated the agncul- 
tural sections with the Horticultural Schools of Vilvorde and Ghent, 
created a State School of Practical Agriculture (now established at Huy), 
and allotted grants to agricultural schools and courses attended by at 
least 15 pupils, taking the official sjdlabus and satisfying the State Inspec¬ 
tors. When the Bill was passed, the Diiectorate of Agricultural Education 
endeavoured, by its administrative regulations, by its permanent staff 
of inspectors, and by the allocation of grants, to organise various institu¬ 
tions on the right lines. The results weie such that after 12 yeais' expe¬ 
rience it was possible to diaw up a general Code of official regulations deal¬ 
ing with agricultural education 

This code, which is contained in 22 pamphlets, each applying to a 
type of agricultural school or course, now serves ao a valuable guide to 
those who are interested m the diffusion of agricultural knowledge. The 
regulations thus drawn up are observed by all the institutions which are 
under State Inspection, which are as follows * 

A) SCHOOLS FOR BOYS. 

(a) Higher Grade (Degre Superieur): Institut agricole de 1 ’Etat 
at Gembloux. 

(b) Higher Intermediate Grade (Degre Moycn Supeiieur) : 
Agricultural Sections'. 

(c) Higher Primary Grade (Degre Primaire Superieur): attached 

to these Grades are. • 

(1) Primary professional sections. 

(2) Travelling, professional agricultural sections, organised and diiected 
by the State agronomists. 

(3) Schools, sections and courses of agricultural mechanics, whose number 
increases yearly, and which may be considemd as profcssion.il 
sections with a specialised syllabus. 

(4) The Agricultural courses organised in the State “ athenccs ” and In¬ 
termediate Schools and in free “ Colleges ” and intermediate schools 
might, as regards their scientific standard, be consideied as belonging 
to Lower Intermediate education. But the shoit amount of time al¬ 
lotted to this subject would rather class these couises, which do not 
aim directly at the professional training of farmeis, with primary 
agricultural education 
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(rf) Lower Primary Grade or Instruction for adults A laige 
number of lectures on various subjects given to adult fanners and to 
soldiers during the winter. 

B) SCHOOLS FOR GIRLS. 

(а) Higher Grade - Agricultural Training Colleges at Hoveile 
and at Wavre Notre Lame ; Higher Training Institute of Domestic and 
Agricultural Science at Laeken (Brussels). 

(б) Intermediate Grade . Permanent Schools anil Sections of 
Domestic and Agricultural Science 

(c) Lower Grade * (i) Travelling schools of Domestic and Agri¬ 
cultural Science 

(2) Primary professional Sections for girls. 

(3) I ectnres for farmers’ wives 

The organisation of these different kinds of institutions is as follows : 


A) AGRICULTURAL .EDUCATION FOR BOYS 

(a) Higher agricultural education. — The Institut agricole dc 
1 ‘Etat a Gembloux, as well as the Institut agronomique dc V XJnivcrsite 
de Louvain, trains the heads of lai^e agricultural enterprises, the directors 
of agricultural industries, landowners, professors of agriculture. State 
agronomists, the higher officials 111 the Department of Woods and Forests, etc 
The regular students, Belgians or foreigners have to furnish a ccrt'fieab 
d’etudes moyennes completes (secondary school ceitificate) and pass an exam¬ 
ination in mathematics The only pupils exempted from these formalities 
are those who have entered the Military School, or a technical school of a 
university leading to an engineering degree. 

The period of study last for 3 years, and the syllabus includes the fol¬ 
lowing courses: — Cultivation, rural engineering, general chemistry, 
mineralogy, analytical chemistry, zootechnology, botany, zoology, book 
keeping, rural economy, social economy or legislation, technology, draw¬ 
ing and physics The teaching comprises lessons, repetition, experiments 
an excursions A model farm is attached to the Institute which serves 
both for practical teaching and as an experimental farm. 

(b) Higher intermediate education. — This system of education 
is represented in Belgium by the free schools of Carlsbourg, La Louvrierc, 
Leuze, and by the State School of Practical Agriculture at Huy. The last 
mentioned school is run on special lines, and it is supported by the State. 
The object of these schools is to train the heads of the smaller farms, direct ors 
of secondary agricultural industries, farm managers, etc. The period of 
study lasts for 3 years, except at Huy, where it only lasts two. 

Pupils are admitted after finishing their higher primary or lower 
intermediate education. The number of hours allocated to agricultural 
studies (the minimum of which is fixed by ministerial decree) may not be 
less than 40 hours per week , 6 hours of theoretical and 6 hours of practical 
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work, in the third year The syllabus includes the following compulsory 
essential courses and optional courses: — Compulsory * physics, chemistiy, 
botau}^ zoology, agiouomy, agricultural chemistry, zootechuology, special 
crops and book keeping, Optional — Analytical chemistry, fruit growing, 
market gardening, forestry, poultry keeping, entomology, bee keeping, 
agricultural mechanics, rural buildings, and technology 

The 3 fice schools mentioned above have added to their syllabus, m 
addition to the compulsory couises, the greater part of the optional courses, 
and the free time m the week (which comprises 28 to 30 hours of lessons 
each yeai) is devoted to the study of genet al knowledge 

(c) I v OV ER INTERMEDIATE AGRICULTURAL EDUCATION - - The “ To¬ 
wer mteimcdiate ” agricultural sections are established throughout the 
comatry They are attached to tree institutions, of geueial education 
(colleges, mleimediate schools), and generally comprise a 3 years' comse 
taken by pupils of from 14 to 17 years of age The minimum syllabus 
requited by the Ministry of Agncultuie includes the following:— physics, 
chemistry, botany, zoology, agronomy, agricultural chemistry, zootechno¬ 
logy, and book keeping 

The greater part of the schools and intermediate agricultural sections 
therefore do not teach what is usually known as " practical agriculture/' 
i. e*, they do not teach the pupils to plough, harrow, sow, etc* But it must 
be observed that the pupils are mostly fanners’ sons, living at home and 
thus m close contact'with the work of the farm It is there that they ac¬ 
quire the practical side of agriculture and professional ability much better 
than m the best of schools, as the naturally heavy scientific syllabus takes 
up all the time The object of the Intermediate School of Agriculture 
is to teach the pupils the scientific basis of agriculture 

(d) Higher Primary Grade 

(1) Primary sections of professional agriculture — - These sections 
Weie started tentatively m 1901-TQ02 They may perhaps be compared 
to the winter schools of agriculture which exist in certain countries They 
are, indeed, open during the winter season which is a slack time for the 
worker in the fields At first all these sections were attached to the Pri¬ 
mary Rural Schools ; the teaching there was given by a master holding 
a Diploma for the teaching of agriculture Afterwards their scope was 
enlarged and at the piesent moment there are in existence indopendaut 
sections of the Primary Schools. * 

, The Syllabus of the primary professional agricultural sections comprises 
general agriculture, agricultmal chemistry special crops, some knowledge 
of animal anatomy and physiology, the feeding and management of animals 
(cattle, horses, pigs, poultry), agricultural societies, and book keeping. 

This syllabus is not enforced ne varietur It con be adapted to re¬ 
gional requirements, and in practice, the greater number of the sections 
have modified it according to the needs of their students. 

These winter professional agricultural sections have met with great 
success as is proved by the figures of the attendance registers. 

At first sight these Winter sections may he confused with the agrono- 

inz) 
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mic lectures given during the same season, m a laige number o£ Belgian 
communes However, these two systems of education are quite distinct as 
regards their duration, their syllabus, their methods and their examina¬ 
tions; the agronomic lectures comprise io or 15 lessons ot about an hour’s 
length, 6 to 10 of which are given to the study of fertilisers and of cattle- 
feedmg 1 or 2 lessons deal with hygiene, rural law', agricultural associa¬ 
tions, etc The development of these vauous points is naturally limited 
'to facts capable of being applied practically, and the teaching is in the form 
of a lecture, the piofessor endeavouring to place himself m the level of his 
audience, but generally speaking he does not ask questions ; those present 
reserve their difficulties and remarks for the discussion which usually 
terminates the lecture. 

(2) The travelling professional sci/ions. — These constitute a very 
interesting variety of the preceding sections. Whereas the latter are held 
every year in the same place, the travelling sections travel about from 
year to year, establishing themselves wherever they find a suitable locality 
and a sufficiently large audience (a minimum of 15 pupils) These travelling 
sections were started in 1904-1905 111 the province of Namur. 

Afteiwards they increased, and at the present moment, the State 
Agronomists have organised them in the provinces of Namur (2 schools), 
Brabant, Limbourg (2 schools), Liege (2 schools), Hamaut (2 schools) 
and Antwerp. 

Their system is based on that of the stationary sections, viz., the 
courses are given during the 3 winter months at the rate of 3 or 4 lectures 
of 3 to 4 hours per week 

The syllabus is fixed by the Minister in conjunction with the Diiection 
of State Agronomy, who takes into account the requirements of local 
agriculture 

The greater number of the agronomists have added to the usual syl¬ 
labus lessons of practical agricultural mechanics (the working, maintenance, 
etc., of agricultural machinery). 

(3) Schools, sections and courses of agricultural mechanics. - By 
reason of the necessity which compels the farmers to have more and more 
recourse to agricultural machinery, or account of the lack of manual labour. 
Schools and courses of agricultural mechanics respond to a ical need and 
their popularity is easily explained 

There are now 3 schools in existence at Mons, Leuze, and Namur, and 
2 sections at Avelghem and Ideurus. Moreorer in the provinces of Brabant 
and Li&ge the State agronomists have established travelling sections which 
are open during the winter and move from one place to an other every 
2 or 3 months. Finally, courses of agricultural mechanics of 10 to 15 
lessons are organised m the provinces of Namur, Limbourg and Luxem¬ 
bourg. 

In the schools and sections the teaching is both theoretical and prac¬ 
tical Theory comprises elementary knowledge of agronomy, natural 
sciences, and legislation applied to agricultural mechanics ; the description 
of agricultural machines steam, petrol, electric tractors, etc. Practiea 

C***3 



ACtRXCUI/TUBAI/ education 


813 


work is chiefly confined to drawing, the fitting, taking down, and running 
of agricultural machinery, driving the tractors and working in wood and 
iron with a view to doing slight repairs. 

To allow of this practical work being carried or under favourable 
conditions the schools m particular and the sections have put up large 
woikshops wh cli suffice for all needs 

Ambulatory sections of agricultural mechanics. — Established in 1912 
hy the State agronomists of the provinces of Biabant and Liege, these 
sections aie financed entirely by the State with the exception of grants 
awarded by the provinces and certain agricultural societies. 

With a S3'ltabus and institutions vSimilar to those of the permanent 
schools and stetsons, though on more modest lines because of their tempor¬ 
ary character these travelling schools, however, render great service. 

Courses 01 agricultural mechanics of 10 to 15 lessons have been organ¬ 
ised by the State on the initiative of its agronomists m the provinces of 
Eembourg, Namur, and Luxembourg, and by some professional sections 
of agriculture (Knghien, Thuiu). They are given up entirely to the study 
of the working, assemblage, etc , of agricultural machinery employed or 
suitable fox mo in the district 

This structly utilitarian syllabus has been gieatly appreciated by the 
large numbers present at these*lectures (an average of 20 to 50 per lesson). 

(4) Agronomic courses organised m official and free establishments ; — 
These courses were organised at the joint expense of the Departments of 
Science, Arts and Agricultuie in 50 State “ athenees " and Inteimediate 
Schools, and at the sole expense of the Depaitment of Agriculture in 50 
free establishments; they compuse 1 or 2 hours of lessons Weekly, given 
by an agricultural engineer or a professor of an Inteimediate School The 
syllabus includes the study of plants, animals, and agricultural associa¬ 
tions. These courses do not afford training for the farming profession and 
that indeed is not their object. They arc intended for young men some of 
whom, after their “etudes nioyeunes ” will return to the paternal farm, 
with at least some notions of agricultural science, whilst others will proceed 
to universities to become notaries, lawyers, doctors, finally settling in the 
country win re they will occupy important posts. It as thus very likely 
that they will have frequent oppoitunities lor taking, to some extent 
expert, an interest in the affairs of the ruial community in which they live. 

(e) Lowrr Primary oraius or Instruction ror Adtti/ts. 

(1) Agricultural lectures for adults. — These have been given for 
a great number of years in Belgian villages by the state agronomists, agri¬ 
cultural engineers, professors and masters holdmg teaching certificates 
for agriculture. They deal with vaiious subjects of interest to farmers, 
such as fertilisers cattle feeding, hygiene, dailies, associations, rural law, 
means of combating the diseases and pests of plants and animals, apicul¬ 
ture, poultry farming, farriery, etc. 

(2) Courses in agriculture for soldiers are regularly organised every 
winter from December to March in the barracks where at least 20 entries 
are received 
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(3) finally for some years past free agricultural associations and 
federations have instituted lectures with the financial aid of and inspection 
by the State, 

(B) AGRICULTURAL EDUCATION FOR GIRLS 

( a ) Higbbr Grade — The Higher Grade of education m Domestic 
Agricultural Science is repiesented in Belgium, since 1918, by the instit¬ 
ution of a fifth year of specialised agriculture in the training Colleges for 
Certificated Mistresses (Eeoles FTormales d'institutrices agreecs) at Wavre 
Kotre Dame and at Heverle I11 October, 1920, the courses of the Higher 
Grade Training Institute ot Economic, Domestic and Agiicultural Science 
will begin at Laeken (Brussels) These Agricultural Training Colleges are 
instituted for the training of future mistresses who teach domestic science 
in ruial primary schools, but they also provide the necessary tiaming for 
professors of professional schools of Agricultural Domevstic Sciences 

Their syllabus comprises all the branches pertaining to woman \s 
sphere oi work in the country. The utility of these higher sections lor the 
progress oi agricultmal domestic science teaching is incontestable 

(b) Intermediate Grade — In the Intermediate Grade, Belgium 
has permanent schools and sections of Agricultural Domestic Science, 

(1) Schools of Domestic Agricultural Science — They are scattered 
thoughout the various provinces of the country and form the Higher 
Intermediate Grade of this form of education. Generally the period of study 
usually lasts c years, and residence is the rule. Their syllabus comprises 
some instruction in natural science and agriculture, market gardening, 
flower growing, elements of zootechnology, dairy Woik, cheesemaking, 
domestic economy (cooking, sewing, etc), infant welfare, hygiene, com¬ 
merce, book keeping, and common law. The teaching staff is generally 
composed of unstresses of primary schools holding a diploma in Domestic 
Agricultural Science. The ministerial regulations prescribe a minimum 
ot xo hours ol theoretical and 20 hours of practical work weekly 111 this 
course (dairy-work, cheese making, gardening, domestic economy, etc.), 

(2) Sections of Domestic Agricultural Science —These constitute the 
Eower Intermediate stage. The essential difference between their organ¬ 
isation and that of the schools is the shorter period of study The syllabus 
extends over a year, and includes the study of the principles of agriculture 
applied to gardening, of dairy-work, cheese making, domestic economy 
and book keeping. Theoretical and practical work is to occupy at least 
4 hours respectively per week 

f t ) Elementary Grade. 

(1) Travelling schools of domestic agricultural science, — These 
schools constitute one of the must interesting features of agricultural edu¬ 
cation for girls in Belgium. For some years past their organisation has 
been adopted in different countries, particularly in France where some 
of the mistresses of the Belgian travelling schools have been appointed 
temporarily to the management of the newly created departmental schools 
These travelling schools correspond to the travelling agricultural schools 
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for boys with, however, the diffeiencc that the latter aie only held during 
the winter whereas the former continue thioughout the yeai 

At the request of the Communal authorities, official or mdependant 
agricultural societies and puvate individuals, the school 1-, installed m suc¬ 
cession in the Communes wheie there are suitable quarters and a sufficient 
number of pupils (15 to 20) It is intended lor girls who have completed 
their pmnary education and arc able to follow the work of the school 
There are no school fees. The school syllabus com puses the study" of 
dairying, cheese making, domestic economy (cooking, sewing, lauudrv, 
work, household management, care of utensils and funutiue, etc ) t hygiene 
infant welfare gardening (market gardening), aviculttue, feeding human 
beings and faim stock (milch cows, pigs, poultiy) 

The teaching is both theoretical and piaetieal. In the winter, the 
practical work is done m the morning (from 8 to 12 a an ) and the theoreti¬ 
cal lessons are given m the afternoon (irom 1 to 3 p. m ). In the summer, 
the working hours are from 7 a m to r p. m (practical from 7 to 8 a m 
and from 10 a. m. to 1 p nu, theory fiom 8 a m to 10 a ni , or theory 
from 7 to g a. m. and practical fiom 9 a. m to x p, m.). Tor the theoi- 
etical study of certain branches, such as domestic economy and dairying, 
the pupils generally use text-books. If these arc not available, the pro¬ 
fessor supplies or dictates a summaiy of his lessons. 

The practical work dealing with the different brandies is carried on 
with the help of the apparatus which all the .schools have. Apparatus for 
dairying and cheese-making (1 or 2 separators, a churn, a kneader, a refri- 
gerator,*uteusils for making cheese, testing milk, etc.). For the practical 
■work the pupils are divided into 4 groups of about 4 or 5 pupils to the group ; 
the first group attends to the testing of the milk and the butter and cheese 
making. The second has charge of the kitchen (preparation of the mid-day 
meal, which the pupils ol the group take at the school , bread-making, 
preservation oi fruit and vegetables, waiting at tables, etc.). The third 
washes and irons, etc. ; the fourth takes sewing (ciittiug-out, making and 1 
mending linen, simple gaiments and those most in use) Ivacli group does 
the same work for 8 consecutive days, then they change round so that 
m x month the 4 groups have covered the whole ground After 4 months, 
the pupils have therefore participated 4 times in each operation. *fhe 
results attained by this itinerant system of domestic agricultural teaching 
are surprising. 

(2) Primary professional agricultural sections for girls .— These 
sections correspond to the primary profeSvSional sections foi young men. 
They are based on the same official regulations, which require 60 hours 
of theoretical lessons and 60 hours of practical work to obtain a grant 
varying from 350 to 750 fr 

The syllabus is a modified form of that of the permanent sections of 
domestic and agricultural science The latter are intended for girls who 
can follow uninterntptedly a whole year's studies, whereas the primary 
sections are open to those who can only give a few hours a week and wish 
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to perfect themselves while at the same time they go on with their regular 
work at home 

(3) Lectures for farmers* wioes — In ordci to complete the system 
of education instituted for the benefit of country-women the Ministry 
of agriculture has organised, during the last 10 years lectures 011 the different 
subjects of interest to the fanner's wife 1. e., cattle-feu ting, dauy-work, 
poultry keeping, growing vegetables, domestic economy (cooking, pie¬ 
serving of vegetables, etc) infant Welfare, hygiene, etc 

These lectures are instituted by the State at the icomiiiendalion of 
official agronomists or through the medium of circles or fulei ations of circles 
of farmers' wives. 

They have everywhere met with the greatest success * 

* 

■!> si» 

Agricultural instruction in Belgium is given, in its different grades 
and forms, by the following institutions : 

Higher Agricuetorae Euuc vction 

State Agricultural Institute at Gemblouv 

Intermediate Agricueturae Educaction 

State Intermediate School of Practical Agriculture, at Huy 

Free grant-aided agricultural schools for hoys at Cailsbourg, I,a IyotivuMe, and Tyeuze. 

Free grant-aided agricultural sections for boys at Aerschot, Avelghem, Buggeuhotti, Ca- 
pelle-au-Bois, Chimay, Court-St-Etienne, Dmant, EllezeUcs, Eughien, Vluuub, Hal, TIassdl, 
Opwyck, Samt-Trond, Schadeck-Attert, Sottegem, Thiclt, Thouin, Tulemont (CollOgo Notre- 
Dame), Tirlemont (Ecole provinciate), Viiton, Vis6, Waiemme, WaUrloo, Wawie 

Free grant-aided domestic and agricultural Science Schools for girls at U.istogne, Beilncnltz- 
Eierte, Bouchont, Brugelette, Cedes (Hainan t), Cmey, Cortemarek, (*ooiemg-Wuestwezel, 
Gysegem, Herve, Heverle {Highei School of Agriculture foi gills), Mauhk\ Ovoiyssche, s’Gia- 
venwezel, Tesscuderloo, Virton. 

Grant-aided domestic agricultural science sections at Appeltcite, IUIcgein, CEuiipirm, f<>- 
doigne, Ressegetn, Waremme, and Zeelheni 

Agronomical Courses attached to private institutions and Agrommtnol Cannes in the ** AthC - 
nies royaux ” and Intermediate State Schools ( About ino lectures aic oiganised every yeui in 
normal tunes) 


Eeementary Agricueturae Kducacteon. 

Primary professional agricultural sections for boys at Anseghem, Ath, Aywaille, Basse - 
velde, Beauvecham, Bergilers, Brmne-le-Comte, Brugelette, DUbcek, Jhasnesdezdim^suial, 
Huldenberg, lyichtaert, Eonderzeel, Moll, Nodebais, Peruwelz, Proven, Saiiit-Gilks (Waes), 
Tirlemont, Thielen, Westerloo 

Grant-ended schools of agricultural mechanics at at Avelghem, Vfcunu-s and Eeuze 

Professional agricultural schools and temporary schools of agricultural mechanics for young 
mm. 

Primary professional agricultural sections for girls at Borsbeke, Buret, Tavigny, Heverle, 
Ter, Bank, Vezou (Hamaut), Vorst, (These usually each have about -n pupils) 

Travelling domestic agricultural science schools During the 3 ytars 1012-1014, 55 couraes 
vieiy well-attended, were organised. The number of girls wishing to attend these schools 
is always much larger than space admits, which is a proof of the great utility of these courses 



AGRICULTURAL, ” EDUCATION 


817 


Popular agricultural Education. 

Lectures given by State Agronomists (Veneially given 011 ilie occasion of a meeting of agri* 
cultural or other Societies these 11 ice tings alfoid opportunity for the agionomists to make 
themselves known to the famieis 

Agricultural lectures for aditlis (moic than jnoo yenily) 

Lectures foi farmers 

Agricultural courses for soldiers ( 106 111 n)j 1) 

Lectures on poultry-keeping ( (c8 in 191 wot \) 

Lectures on bee-keeping (187 m 1913-101 l) 

Special lectures (organisation of agucultuial loans at leduccd mteiest, demonstration 
of rational feeding of cattle, experimental plots , the lattei have facilitated the comparison of 
the returns aifonled by diifticnt kinds of ceieals , pol atoe-», bcetioot, they have also shown the 
advantage of using fertilisers 

State Horticultural Sciiools 

State Intermediate Schools of Practical Horticulture at Vilvoide (Ghent) 

Grant-aidei> Schools of Horticulture 
Horticultural Schools at Cailsbouig, Ir£ge, Mows Tournai. 

Horticultural Sections for men at Afflgera, Antweip, Alost, Avclghem, Iloeylaert, Knesse- 
laere, I* a lyouviorc, besdain, IyOkeien, Moni-Saml-Aniand, Namur, Overysschc, Roulers, 
Seramg, Tihange, Verviers, WesUtuacl, Wcttcren, Zele — I'oi girls at Reinague (Rondu). 

Lectures on Fruit growing at Antwerp, Bomhcm, Malmes bennicq-St-Quentin, Nivellcs, 
Tirlemont, Vilvorde, Bruges, Roulers, Waeieghem, Alost, Ghent, Giammont, Sottegem, 
Ath, Tournai, Huy (Statte), I y i£ge, Hassell, Tongies, Gembloux, Namur 

Lectures on Market Gardening at Antwerp, Tnlcmont, Vilvoide, Ghent, Giammont, Tout- 
nai, Huy, Tiege, Ilasselt 

Tempoiarv courses of bruit glowing (m 20 lessons on commercial methods of planting and 
exploiting Orchaids , the teaching, of the theory and practice of espalier fruit growing m the 
localites where this form of plantation is advisable, etc ). 

Temporary courses of Market Gardening (m 20 lessons dealing with modern comiueicial 
methods). 

Lectures on Fruit and Flower growing and .Market (rardentn^ whose main object is to intro¬ 
duce new methods into the professional centres 

State Central Schools or prachcal farriery at Holenbeek St Jean 
Institutions attached to the teaching of agriculture Station of agricultural che¬ 
mistry and physics, State Station of Dairying , Station of phytopathology , Station of agricultural 
entomolo * g y, Station foi the improvement of seeds, attached to the Agiicultmal Institute of 
Gembloux These stations also have an information department foi the benefit of farmers 
State Botanical Gardens at Brussels 
Agricultural Uhuuies (119 in 1911) 

The estimates for agi i cultural education, the cost of which was de¬ 
frayed by the State, allotted m 1914 489 310 75 francs for agricultural 
instruction, and 191 G19.02 francs for horticultural instruction. In the 
same year the Institut de Gembloux disposed of a sum of 136 625 francs 
for the staff and 47 200 francs for apparatus . the state Intermediate 
School of Practical Agriculture at Huy had at its disposal 26575 francs 
for the staff and 13 200 francs for apparatus, etc. 

In 1914, the grants made to free agricultural schools and sections 
always varied from a minimum of 1275 fr. to a maximum of 5000 fr. ; 
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those apportioned to the grant-aided domestic and agricultural schools 
and sections varied from 245 to 6600 fr The total grants amounted to 
21255 fr for the primary professional agricultural sections, 18 625 fr. 
for the courses in the private institutions of Intermediate education, 
40 000 fr. for agricultural courses for adults; 8 000 fr for agiicultural 
courses for soldiers, 6300 fr. for courses m bee-keeping; 6 250 fr for courses 
in poultry keeping, 15 750 fr for lectures on agricultural subjects given 
under the patronage of mdependant agncultural associations, and 20 780,75 
fr for travelling agricultuial schools. 

The report reviews the conditions in each of these institutions during 
the scholastic years from 1912-13 to 1916-17 and their position at the end 
of hostilities. Many of the schools had lost, during the period of the war, 
their scientific collections and libraries, etc., this being particularly the 
case with the Institute of Gembloux During the 6 scholastic years from 
19x2 to 1917 this Institute was attended respectively by 164, 179,157, 75, 
65, and 117 pupils 


CROPS AND CULTIVATION 

714 - Meteorological Stations in Ecuador. — goding, f w„ m the Monthly Weather 
Review, Vol 48, No. 2, pp 99-100 Washington, February, 1920 

Given the importance of forecasting weather conditions, a question 
already conceded in many countnes, for the benefit of the agriculturist, 
the technical Office ol the Association of Agriculturists of Ecuador has 
decided to inaugurate a network of stations throughout the coastal pro¬ 
vinces, including the Galapagos Islands, particularly with relation to tro¬ 
pical crops. 

With this object in view 50 farms have been selected at convenient 
distances, each being provided with maximum and minimum thermometers 
and rain ganges; observations on the temperature and rainfall will be re¬ 
corded daily, as well as the rate of plant growth These observations will 
be published in a quarterly bulletin 

With data collected during several years it will be possible to forecast 
approximately what the weather will be for the month and season as well 
as the frequency of adverse conditions 

These determinations will enable the few mer to calculate m advance, 
as far as possible, the most favourable time to plant and harvest the 
various crops. 

Stations have thus far been established at Baba, Barraganetal, Chobo, 
Rocafuerte, and Tonguel 

715 - The Climate of Cyrenaica with Special Reference to its Influence in the Cul¬ 
tivation of Cereals.— ' Monti, G , in VItalia a%ncola, Year VI, No. xx, pp. 325-336 
5 plates. Piacenza, Nov., 1919 

There are 2 winds of special importance with regard to the cultivation 
ol cereals: one beneficial the other injurious, namely, the north west wind, 
fresh and wet, and the “ ghibli" or desert wind which blows from the 
south. The strong winds o|the south begin to blow in October and cease 

ptwrii] 
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m June, thus accompanying the entire vegetative growth of the cereals. 
They are most injurious during the months of April and May, especially 
in the latter half of May, because this period exactly corresponds with 
that of the formation of the gram, just when the plant requires a maximum 
of nourishment. The ** ghibli is a great obstacle to nutrition and, con¬ 
sequently, to the formation of the grain becauses it increases evaporation 
from the soil as well as transpiration, but it keeps the atmosphere dry 
and thus prevents the development of fungoid disease. Rust is almost 
unknown m Cyrenaica except at the bottom of some excessively damp 
valleys 

The north-west winds blow all the year round and their action is 
particularly favourable m the spring, when they prevail over the south 
wind and refresh the air, causing a fall in the temperature and increasing 
the moisture in the atmosphere, thereby avoiding the danger of 
scorching. 

Temperature. — The average annual maximum temperature is 
21 6o° C and the average annual minimum temperature is xi-48°C, so that 
the average annual thermometrical variation is about io° C. It can be 
affirmed that the difference between the day and night temperature is 
rarely more than io° C; the climate is then, strictly Mediterranean m 
type The maximum temperatures occur in the months of June, July 
and August and it is exceptional for the thermometer to exceed 40 0 C. 
The minimum temperatures occur in February ; it is very unusual for the 
thermometer to fall to zero. During 4 years' observations the lowest tem¬ 
perature reached was + i° C. 

The following are the average temperatures, for each month in the 
year: — January, 8.71°, February, 9 47° ; March, 12 0 ; Apnl, 16°; May, 
18 X2°; June, 23.83°; July, 24 6o°; August, 23° ; vSeptember, 17°; October 
14° , and December, *11.23°. The important time for sowing is between 
the end of October and the end of December. Germination is rapid and 
during the succeeding months, vegetative development never stops. The 
month of January, with an average low temperature, greatly favours 
tillering; March and April have temperatures which favour amazingly 
first the vegetative growth and then the inflorescence. May with its aver¬ 
age of x8° C favours slow ripening m the hot weather of early June. It 
can therefore be concluded that the climate, as regards temperature, is 
very favourable to the development of all autumn and spring crops and, 
consequently, to production of cereals. 

Light. >— Generally speaking the sky is very brilliant and it is very 
rare to have the sky overcast for the whole day, whilst fogs are almost 
unknown. The months of December, January and February, have the 
greatest number of dull days ; the months with the largest number of fine 
days are May, June and July. Taking an average of 100 days, in one year 
there are: — 17 % dull days, 42 20 % cloudy days and 40.50 % fine 
days. From this point of view also, the conditions axe excellent for the 
development of the chlorophyl tissue. The light is intense especially 
in the spring when the plants reach their highest point of development* 
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Atmospheric precipitations — Snow and kail are unknown and 
sleet falls only on very exceptional days, melting as soon as it reaches the 
ground Rains are usually frequent and, what is most important, well 
distributed. From observations taken during 3 years and reliable inform¬ 
ation it appears that rain falls from October to the beginning of May. 
In October and November the fall is slight but sufficient foi the germi¬ 
nation, of the seed. The rainfall for the whole of 19*7 ’ was 25 2 in. The 
rainfall during the period of growth of cereals from October, 1916, to May, 
1917, was 14 3 in., and the rainfall during the growth period of cereals 
from October, 1917, to May, 1918, was 25 9 in. From observations extend¬ 
ing over 3 years the following average data vere obtained for atmospheric 
precipitations during the growth period of cereals * —September ml; 
October 2 x in. ; November 12 in. ; December 3.3 in. ; January 33m.; 
February 2 9 in.; March 2 7 in. , April 0.65 in. ; May 1 2 in. , June, ml. 
Torrential rains seldom occur and the rain falls gently, often accompanied 
by wind. From certain information it can be concluded that, during a 
period of 10 years, it is possible to count on 4 wet years with more than 
19.5 in , on 4 years with an average rainfall of 11.7 in to 19 5 in., and on 
2 dry years with less than ir 7 in 

Sowing time and meteorological conditions. — The following 
are the returns for barley. 


Growth Period 

i 

Harvest time 

Cwt per acre 

Gram 

Straw 

End of November. 

Mid December ... 

December.. 

January . 

til 

May 10 

May no 

June 10 

June 1 0 

11.23 

9.08 

4 * 
2.65 

l 

18.37 
13 27 
79 
265 


These data show dearly (if the factors of labour, quantity of seeds, 
method of sowing remain the same) that the crops obtained, both for wheat 
and barley, are directly related to the period 1 of sowing ; if the seed is sown 
early, the harvest is earlier and the yield is considerably larger. 

These data therefore indicate early sowing ,* indeed it is obvious that 
it must be so, because in zones wheie there is not much rain, and where, 
at the end of April it ceases entirely, every effort must be made for the 
cereals to ripen, soon after the first fortnight in June for wheat, and si¬ 
milarly in May for barley. If the ripening process takes place within 
these limits there will always be sufficient moisture in the soil to nourish 
the seeds. The best season for sowing is from October onwards, as soon 
a? the ground is soft (rain penetrates to about 10 cm. in compact seals) 
until the end of December., 

,EWfl 
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716 - The Climate of California and its Effect on the Growth of Fruit Trees and Vi¬ 
nes. — Dickson, E J , in The California Fruits and How to Glow Them, pp <1-24, 
San Francisco, 1919. 

The chief characteristics of the Californian climate are — freedom 
from extremes of low temperature , an abundance of sunshine , an atmo¬ 
sphere with a low percentage of humidity. 

The function oe heat in fruit production — The temperature 
conditions may preclude the success of a fruit tree either by destroying 
it outright, by dwarfing it, or by preventing it from setting or ripening its 
fruit. Extremes of temperatures may lead to the death of plants, whilst 
insufficient or excessive mean temperatures may prevent the formation 
of fruit without killing the plant 

The following figures indicate the lowest temperatures in several 
Californian localities (coast and coast valleys, interior valleys, and foothills) : 

(1) Coast and Coast Valleys : — Eureka u i° C ; Ukiah 6 6°; Cloverdale 

9.4 0 , Napa 10 o°, San Francisco 6.1 0 ; San Jose io°; Gilroy tx.jP; 

San Miguel 6.1 0 ; Eos Angelos 15 0 ; San Diego 13.3 0 . 

(2) Interior Valleys : — Redding io° C; Red Bluff io°; Oroville 8.3°; 

Marysville 10.5 0 ; Sacramento 10 5 0 , Merced 8 8° ; Fresno 9 4 0 , Tulare 

City io° ; Colton 10 5 0 ; Imperial 11 i°. 

3) Foothills : Nevada City 2.2 0 ; Colfax 4 4 0 ; Auburn 6.6° ; Jackson 5.5 0 ; 

Porterville io°; Redlands io°. 

In ca n not be said that in any region of California there is any reason 
therefore to fear winter killing of fruit trees. The absence of extremes 
of temperature, and the very long growing season combined with the sum¬ 
mer heat are sufficent to ensure uniform ripening of the grape, a fruit 
very exacting m respect of temperature. 

Boussingault has shown that there should be a month at least, 
the mean temperature of which does not fall below 19 0 C, to ensure 
a thorough ripening of the grapes In California, this temperature is 
maintained throughout the whole summer instead of lasting only 
I month. 

Table I. — Average Summer Temperature m California. 


Coast 

and Coast Valleys 

Tempe¬ 

rature 

°C 

Interior Valleys 

Tempe¬ 

rature 

°C 

Foothills 

Tempe¬ 

rature 

«C, 

Upper I/ake. . . 

30 q 0 

Bedding * . 

26° 6 

Auburn.. 

23°-8 

Napa. 

i8°3 

Oroville. 

26°, 1 

Colfax. 

23«6 

I 4 vermore. 

ao° 5 

Marysville . . . . 

25°<5 

Georgetown. . . . 

29 ° 4 

San Jose ... 

19 ° 4 

Sacramento. . . . 

22° 2 

Caliente . * . . . . 

270.7 

FCollister. 

18® 8 

Merced. ..... 

26° I 

Fall Brook. 

20°,0 

Santa Barbara . 

18® 3 

Fresno. . .... 

26° 1 

Redlands. 

25O.O 

t,os Angelos . . . 

3 I°.I 

Tulare. 

35*5 

San Bernardino. . . 

23°f6 

San Diego 

20° O 

Riverside. . * . 

22°<7 

San Jacinto .... 

*3?# 
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High temperatures are accompanied by slight cloudiness, and, con¬ 
sequently, an abundance of sunshine, -which is essential for the normal 
ripening of fruit Table II gives the data for the normal cloudiness in 
California, rated from o to io. 

An interesting comparison may be made between these and the data 
referring to the eastern regions of the United States, where fruit growing 
is much less developed, and where vines are limited to small areas favour¬ 
able to cultivation for topographical and hydrographical reasons (see. 
Table IH). 


Table II — Normal Cloudiness in California 



March 

April 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Average for 
9 months 

Red Bluff. 

4 4 

42 

3^ 

I 9 

I O 

0.7 


24 

34 

25 

Sacramento. 

3 9 

35 

2.7 

1 5 

0*5 

04 

1.1 

2.0 

28 

2 O 

San Francisco. . . 

4.8 

43 

4 2 

38 

4,3 

4.8 

3 5 

3-3 

38 

4.0 

Fresno . . 

43 

29 

27 

i-5 

0.7 

0.9 

1 4 

2.2 

28 

2.2 

San Diego - . . 

4,8 

44 

53 

4,8 

4 3 

3 9 

3 7 

38 

3,3 

43 

Table III. 

— Normal Cloudiness in Eastern 

United States 

Mese 

March 

April 

May 

June 

July 

Aug 

Sept. 

Oct 

Nov. 

Average for 

9 months 

Rochester, N, Y. . . 

6.6 

5 4 

5-2 

49 

4*6 

46 

4,9 

6.0 

7.6 

5 5 

New York, N. Y. . . . 

55 

5 3 

5 2 

49 

5-0 

49 

4 1 

49 

52 

5*t 

Philadelphia, Pa. • . 

5 6 

5,4 

5-1 

5-0 

5 0 

4-9 

4,8 

4 7 

5 2 

5-i 

Baltimore, McL .... 

5-4 

5.1 

5 I 

4-9 

4.8 

49 

4*7 

46 

49 

4.9 

Cleveland, Ohio.. • - . 

6.4 

5 3 

4,9 

4.6 

4 3 

4-3 

49 

5 7 

7*3 

5-3 

Grand Haven, Mich.. . 

6,2 

5-4 

48 

46 

38 

40 

44 

56 

73 

5 * 

Jacksonville, Ha. . . . 

42 

4>* 

4-1 

5 1 

48 

49 

'5° 

4*2 

45 

4-5 

New Orleans, I*a. . * . 

4.8 

4.8 

4.3 

4-7 

49 

4.7 

4-3 

3 5 

45 

4-5 


It is noticeable that at the coastal points of California, the average 
cloudiness is almost twice that of the interior valleys, whilst in the east 
of the Rocky Mountains the opposite is evident, that is the interior regions 
of Western New York, Ohio, and Michigan have a greater cloudiness tha n 
the Hudson River, New Jersey and Delaware regions hear the Atlantic 
sea board. 

Atmospheric humidity. — Water vapour combined with hi gh tem¬ 
perature favours the development of fungoid disease. But in California 
the percentage of humidity is high in the winter and low in the summer ; 
on the east of the Rocky Mats, conditions are reversed. It follows then 
that fuaigoid disease is rarer and less serious in California. The water vapour, 
however, absorbs a considerable amount of light and heat, both important 
in the ripening of fruit. Dry air is therefore more favourable to ripening. 
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Table IV. — Normal relative humidity at certain Stations in California. 



April 

May 

| June 

1 

July 

August 

Sept 

October 

1 

Nov 


I^os Angeles. 

73 1 

75 2 

73 6 

1 

75 4 

76 2 

1 

729 

74 3 

66 6 

; 

73 7 

Fresno 

59 3 

52 7 

42 4 

34 7 

34 7 

43 ® 

55 1 

64 1 

4 s 3 

Sacramento . 

676 

67 6 

66 1 

59 8 

59 8 

590 

62 4 

66 8 

63 6 

Red Bluff. 

61 9 

568 

43 7 

35 6 

35 3 

43 6 

5X6 

60 7 

486 


An interesting comparison is made with the Eastern and Southern 
States where fruit cultivation m practised to the same extent. 

Table V — Normal Relative Humidity in Eastern and Southern States. 



April 

May 

June 

July 

August 

: 

Sept 

October 

Nov | 

Aver¬ 

age 

Apnl- 

Nov 

Jacksonville, Ha 

72,3 

73>° 

77,6 

78,6 

80,9 

82,9 

79,8 

82,2 

78,4 

Philadelphia, Pa . 

63,4 

68,9 

69,2 

68,6 

71,2 

75,2 

70,7 

73,6 

7°,x 

Rochester, N -Y 

67,8 

68,6 

69,1 

67,3 

70,7 

75,2 

75,6 

76,2 

7i,3 

Grand Haven, Mich 

70,9 

71,4 

73.7 

69,0 

73,1 

75,o 

75,7 

79,1 j 

73,5 

St.~I<ouis, M. . . . 

63,7 

67,8 

68,8 

66,3 

67.3 

70,3 

65,9 

71,1 

67,6 

New Orleans, I*a. . 

76,0 

, 74,2 

78,1 

78,3 

78,8 

77,3 

74.0 

79,4 

77,o 

Galveston, Texas . 

84,6 

| 78,0 

79,o 

77,4 

78,1 

77,2 

75,6 

80,4 

78,8 


In California, the constant high temperature, continuous sunshine 
and dry air, taken in connection with the soil fertility, and the length 
of season without frosts, ensures early and well formed fruits and abundant 
fruit crops from both trees and vines. 

717 - Effect of Temperature on the Geographical Distribution of Different Species 

of Opuntia. — Uphof,' J. C T., in The Journal of Ecology, Vol VIII, No x, pp 41-53 
pi. 1, figs 6 London, March, 1920. 

The results of a study of the various degrees of resistance to cold of 
different species of cacti, growing in the desert of Arizona. The labora¬ 
tory work was done in the Department of Botany of the University of Ari¬ 
zona, and the field observations were conducted in the deserts and moun¬ 
tain regions of Southern Arizona, especially in the vicinity of Tucson. 

It appears evident that the geographical distribution and the height 
at which cacti being entirely adapted to a dry climate are found, is mainly 
dependent upon the resistance* to cold of each particular species. 

The vertical distribution of Opuntia spp. depends entirely upon the 
minimum temperature in winter. Some specimens taken from the de¬ 
sert and planted in the environs of Mount bemmon (2790 m.), grew well 
in the summer, but succumbed in winter. 

A comparison is made in the following table of the absolute minimum 
temperatures m and near this mountain group, 1913-14 :— 
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Elevation 
m metres 


Absolute mm. 
m winter 
oC 


Elevation 
in metres 


Absolute min 
m winter 


723 . . . . - 2 2 2100 ...... 7 2 

1200 .... 38 2400 . . . . 12 5 

1500 .... -50 2700 . . . - £2.5 

l800 .... 56 

During the winter 1912-1913, the temperature at Tucson fell as low 
as — X4 0 C., and thousands of small plants of Camegia gigcmtea were killed, 
whilst old plants with thick integuments (e, g. thick cuticle, crystal bearing 
layer and thick walled layer) were not damaged in the least. 

The following experiment was performed : — Pieces of integument 
were dissected and wrapped carefully round the bulb of a thermometer, 
put into test tubes, the openings of which were closed with plugs of cotton. 
These were then placed m a glass cylinder filled with crushed ice, and in 
this way a temperature of o°C. was easily reached. The rapidity of pe¬ 
netration o£ the cold is dependent upon the thickness of the integument, 
the specimens with the thicker cuticle obviously being more resistant to 
cold. The following table gives a summary of the experiments : 


Name of plant 


Opuntia julgidcz. , . . . 

0 . anzomca . . 

0 . Btgelotoii, . . 

0. mamillatct 

0 . casiillae . , .... 

0 . sp. n Burbank special 
0 m ficus indica (from Malta) 

0 . EUisiana . ..... 

0 . fastcaulis . 

0 . ficus indica (ftom Sicily) . 
Camegiea giganUa .... 
Echmocadus Wtslteem .... 


Thickness 

cuticle 

Thiel russ 
ot 

crystal 
bearing layer 

Thickness 

of 

thick-celled 

layer 

Average time 
c£ 

penetration 
oi o° minutes 

10—12 

25-30 

90-110 


12-18 

20—25 

95—120 

— 

12—20 

* 8-35 ■ 

85-105 

— 

15-20 

15-25 

90-115 

— 

15-20 

30 42 

X OO—120 

63 3 

5-8 

30-30 

70-87 

32 6 

5-10 

30-38 

55-75 

35 0 

12-15 

25-25 

73 -I 3 Q 

79*3 

10-12 1 

20—30 

87-98 

38,0 

12 15 

30-40 

62—74 

40 6 

10-25 

20—42 

90-145 

— 

XO—20 

25-35 

90-120 



Since the lowest winter temperatures in the desert are generally of 
short duration, a cactus plant having a thick integument may pass through 
such a period practically uninjured, even though the temperature may 
be low enough to be fatal to the protoplasm. A thick integument protects 
the plant against sudden and severe changes of temperature at any season. 

At very high elevations, or in northern climates, where severe cold 
is cf longer duration, the integuments even if thick are of.no protection to 
sensitive plants', so that the geographical distribution of the species is 
in keeping with the capacity of the protoplasm to withstand certain low 
fciiflf] 
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temperatures. This quality, and also the fatal temperature, varies with 
particular species. 

The following table shows the results obtained in the author's expe¬ 
riments : 



_ 

— - 

- — •— 

- ■ — — 


Temperatuies 

Difference 

Temperature 

of 

Surrounding 


Plant 

Plant skilled 

m 


damaged 

outright 

temperature 

an 


°C 

°C 

°C 

oc 

Qpantia castillae . 

— I40 

— 17 

3 

— 20 

0 sp “Burbank special” • . . 

— 6 

— 8 

2 

— 20 

0 , ficus mdica , Malta . . 

— 5 

— 6 

r 

— 20 

0 EUisiana . 

— 16 

— 18 

2 

— 20 

O t fustcauks . .. 

— 8 

— 10 

2 

— 20 

0 . ficus mdica , Sicily .... 

1 — 5 

— 8 

3 

1 

— 20 


The cold resisting quality of protoplasm is an hereditary physiological 
characteristic. 


71S - The Factors of "Light” and "Temperature” m Relation to Crop Production 
in Southern Italy. — See No 724 of this Review 

719 - A New Variety of Asphodel Produced by the Aetion of the Marine Climate 
at C6tes-du-Nord, France. — Daniel, I v , 111 Comptes rendus dt VAcademic des Sciences , 
Vol. 170, No. 22, pp 1332-1333 Paris, May 31* 1920. 

The author has obtained lemarkable modifications in Asfihodelm 
luteus by growing it tor 20 years in his garden at Erguy (Cotes-du-Nord), 
whichis laid out on sand dunes covered with 80 cc. of transported vegetable 
mould. The original plants came from the Rennes Botanical Gardens. 

The ne*w type differs from the old one in its greener hue ; its smaller, 
more numerous, and thicker set leaves with their very different structure ; 
its thinner stalks; its branched, longer and looser inflorescences; later 
flowering ; the shape and small size of its fruits and seeds ; etc. 

The new form retains its acquired characters whether propagated 
by cuttings or seeds. A , luteus is a southern plant, which so far as the 
author knows, has hitherto produced no new varieties when cultivated 
in gardens. 

730 - The Colloidal Function in the Soil and ,the Characteristics Depending Upon it 
Pratolongo, XT. (Laboratorio di Cfumica Agraria della R. Scuola Sup, di Agncoltura 
di Milano), in Stamm Spermentah Agrarie Italiane, vol, LUI, Parts 1, 2 and 3, pp, 5-3, 
2 diagrams, bibliography. Modena, 1920 

The problem of the analytical determination of the sum of the colloidal 
constituents in the soil has arisen on account of the growing importance 
assigned to them. It will, however, remain entirely unsolved until the 
definition of the colloidal function upon which it necessarily depends is 
ascertained. Previous investigations by the author have shown that there is 
a simple proportion between the water content of the soil marked by Van 
Bemmelen's critical point (ecart critique) in the vapour-tension curve, and the 
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amount of water present in the soil when the phenomena of wilting com¬ 
mence Hence, it is of interest to determine the relations existing between 
this critical point and the data obtained by the physico-mcchical analysis 
of the soil, using an easy and rapid method of determining the critical 
point. Having duly accomplished this, the author attempted to deter¬ 
mine the effect produced upon the position of Van Bemmelen's critical 
point of certain physical operations to which the soil is usually subjected. 
The experiments were made upon 12 soils, some coming from Argentina, 
and others from different parts of Italy 

The comparisons made between the data obtained by physico-me¬ 
chanical soil analysis, whether carried out m the ordinary manner, or by 
the author's more accurate and complete densimetric method, and the 
results obtained by the above-mentioned method of investigation, revealed 
no relation of dependence upon the physico-mechamcal constitution, as 
it is usually defined. On the other hand, the data furnished by this met¬ 
hod, and taken as giving the colloidal content of the soil, clearly revealed 
a sensitivity to ordinary physical and chemical action (heating, freez¬ 
ing, etc.) which no other characteristic had hitherto attained ; these data 
thus represent, in an equally distinct manner, the variations, which from 
an agricultural point of view, are brought about on soils by this action. 

The results obtained, and the deductions drawn from them, therefore, 
allow us to assign a scientific and practical value to Van BemmelEN's 
critical point which has proved itself worth further study. The behaviour 
of the isotherm of vapour tension on the soil, which is a function of its 
colloidal content, is another soil characteristic that is important from the 
agricultural standpoint. 

721 - The Use of Explosives for Breaking Up the Land in the Province of Lecce# 

Italy (1), — ManNaexni, A., 1 n I Campi , Year III, No 16, p. 2. Romc^pril *8,1920. 

The results of some experiments on breaking up land Toy means of 
explosives in the Province of Lecce. 

Mines with a charge of 300 gm. were drilled at a depth of 60 cam in 
squares, 1.30 metres apart, m a heavy deep soil. The effect of the explo¬ 
sion of these mines was to break up the ground completely to the depth 
of from 80 to 90 cm. The radius affected, in the case of one isolated mine, 
was nearly 95 cm. In the central portion, the soil was reduced to small 
fragments ; towards the periphery, great clods were detached. At a dis¬ 
tance exceeding 95 cm., there were many, deep, radial cracks in the ground 
with a maximum depth of 3 m. 

In an experiment carried out at Ostum, m compact calcareous soil, 
with a sub-soil of solid rock, a series of mines with a charge of 300 gm. 
was laid at a depth of 60 cm., the mines being 1.5a metres apart. The 
rock was entirely reduced to minute particles, and where the ground had 
^offered greater resistance, there were deeper and more distinct radial 
’cracks. 

(*) See 1911, Nos 2259, 3I35J 191s, Nos. 671, 777> 1396; 1913, No. 230, 29x4* 

No. 109s Nos. 107, 1000 ; 1919, Nos 19, 685, 821,1091; 1920, No, 494. [ Ed ) 
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The third experiment was made in shallow soil with a sub-soil of 
Tecce stone ; the holes were drilled 2 m. apait, and to a depth of 55 to 60 cm., 
the charges used being about 300 gm. The results of the explosion of an 
isolated mine were as follows : — Tor a radius of 40 cm. around the cen¬ 
tre, the rock was blown to fiagmenls , between 40 and 90 cm. from the 
centre, there was a ring of shattered rock, great splinters and masses 
having been tom off; beyond 90 cm , the rock was traversed in all direc¬ 
tions by cracks splitting it up into polyhedric masses with sides from 15 
to 20 cm. long. At a greater distance from the centre, large radial cracks 
appeared that were longer and wider than those produced m the other 
soils, perhaps because the rock was less hard. Where a senes of mine s 
had been exploded, although the interval between each was somewhat 
large, the rock was shattered, there being a quantity of minute frag¬ 
ments, few large blocks, ^nd numerous cracks. 

The fourth expenment was made on shallow soils with a tuff subsoil; 
the results obtained were almost identical with those of the third ex¬ 
periment. 

The cost of a charge of 300 gm. of explosive is in centimes, as fol¬ 
lows : — Explosive 12; detonators 7; 1 m. fuse 7; pnmmg 5; string 
and paper 5 ; total 36. This method would not be economical for hand- 
drilled mines. It would be necessary to use perforating machines, or 
mechanical drills capable of making 200 to 300 drills 70 cm. in depth daily. 
Tan downers should form themselves into a consortium for the purchase 
and working of these machines. 

722 - Sulphuric Acid and Fertilisers. — Baumann, in the Ckemike? Zeitnng, Year xuiv, 

No 55, pp. 346-347 Kothen, May 6, 1920. 

The present scaicity of the raw materials required by the chemical 
industry naturally gives rise to restrictive measures, so that the riches 
of the soil have to be used with more foresight now, than before the war. 
A typical example of this is afforded by the sulphur and pyrites employed 
in the manufacture of sulphuric acid. The author has devoted his attention 
to the use of sulphuric acid in the production of the two mam classes of 
chemical products, viz., phosphatic, and nitrigenous compounds. On 
the occasion of the celebration of the 25th. Anniversary of the Union of 
German Fertiliser Manufacturers, on Jan. 26,1905, attention had already 
been called to the great problem, still unsolved, of the fertiliser industry 
and the dry treatment of phosphates without acids with a view to rendering 
them more available. Although the full economic importance of the ques¬ 
tion was not then realised, nevertheless experiments were undertaken for 
the purpose of partially, or wholly eliminating the use of sulphuric acid 
in the phosphatic fertiliser industry. 

From the statistics on fertilisers published by the International 
Institute oe Agriculture (i), it is possible to calculate the pre-war 


(i) See. World Production and Consumption of Chemical Fertilisers : 2nd Edition 1914-^ 
International Trade in Fertilisers and Other Chemical Products Used in Agriculture. Nos. 1 
etc, Published by the International Institute of Agriculture {Ed) 
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consumption of sulphuric acid in the production of the above-mentioned 
class of fertilisers as fellows — 

Metric tons 


World production of sulphuric acid . 5 000 000 

European » » * 3 700 000 

World production of superphosphate . . 7 500 000 

Corresponding world consumption of sulphuric acid . 3 000 000 

European pioduction of superphosphate ' 5 600 000 

Corresponding European consumption of sulphuric acid * 2 2 to 000 

World production of sulphate of ammonia . . * 1 057 000 

Corresponding world consumption of sulphuric acid . . 793 000 

European production of sulphate of ammonia . . 941 000 

Corresponding European consumption of sulphuric acid . 710 000 

Percentage of the world production of sulphuric acid used for superphosphate 60 % 

Idem of the European consumption . 65 % 

Idem of the world production used for sulphate of ammoflla . x 6 % 

Idem of the European production • 19 % 


These figures show that 3 / 4 of the world production of sulphuric acid 
is completely lost in the soil, when either superphospate or sulphate 
of ammonia are used, and at the present moment, we have no right to 
waste such an enormous quantity of sulphuric acid. 

723 - The Composition of “ Betratra” Cake Used as a Fertiliser. — See No 753 of 

this Review 

721 - Biologieal Factors Affecting the Yield of Agricultural Crops in Southern Italy. 

— Rxvera, V (Memona della R Stazione di Patologia vegetale), in Rimsta di Bioloiiia, 

Vol H, Part II, pp. 22 Bibliography, i Plate, Rome, 1920. 1 

In preceding articles, the author has briefly treated of the problem 
of the low yields produced by herbaceous crops m the southern regions 
of Italy (1). He now publishes the results of his recent investigations 
as to the influence of light and temperature in an environment like that 
prevailing in South Italy. As the data are based on laboratory experiments, 
they are not entirely applicable to ordinary field crops, but they prove 
that, while a high temperature produces an acceleration of growth, light 
has a very pronounced effect upon the accumulation of carbohydrates. 

Of the two factors “intensity of light ”, and " duration* of illumin¬ 
ation,” the second is the more important. It would even appear justi¬ 
fiable to state that, under natural conditions, excessive light does not 
promote the growth and activity of the green organs of many plants ; 
on the contrary, the plant which grows both during the hours of sunlight 
and in darkness, regulates its development according to the n umb er of 
hours of light it enjoys. The height, weight, and the amount of starch 
accumulated depend upon the number of hours of light, whereas the tem- 
pefature influences the age of a plant. To be more definite the chief ef¬ 
fect of a high temperature is to shorten the giowth period, while longer 
illumination acts principally upon the formation of plant substance. 

(r) See, R, March, 1920, No. 304. (Ed.) 

[W 8 -M 4 ] 
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Productivity is thus closely connected with these two factors, the first 
(a very high temperature) shortening the period of photosynthetic activ¬ 
ity, and the second (longer illumination) lengthening it In a climate 
like that of southern Italy, both these factors concur m shortening the 
period during which photosynthesis can take place. 

The problem of agricultural yield m southern Italy is principally a 
biological one, since the chief factors affecting the yield depend upon 
physical and meteorological cause„s, which if they produce a structure 
better suited to the environment, give rise to functional changes m the 
plant that are unfavourable to the production of heavy yields. 

The cause of low yields must principally be sought for in the obstacles 
that the plant encounters dunng its life, and chiefly during the period that 
terminates its assimilating activity. The plant is a living laboratory, 
and the larger the total of work accomplished, the more it produces, ac¬ 
cumulates, and increases in size In the balancing of profit and loss that 
closes with the ripening the seed, the total results of the work which de¬ 
pend upon its intensity and duration are, when the accounts are made up, 
of the greatest importance. In the centre of southern Italy, intense work 
would, as a rule, be hindered by the brilliant light and high temperature, 
whilst the duration of the work is shorter owing to the longer nights. 
The working hours at the disposal of a plant growing in northern countries 
are usually much longer, although in these latitudes, the growth period 
tends to decrease. In the southern regions of Italy, the theoretical dur¬ 
ation of the work, as far as it can be calculated from the hours of sunshine, 
is decreased by more frequent and longer periods of inactivity during the 
light In regions of intense light and heat, the assimilation curve of wheat 
drops suddenly after midday. Whether this is directly due to too 
prolonged an exposure to intense light, or to an excessive acceleration of 
transpiration (though the plant protects itself against this by closing the 
ostioles of the stomata thus greatly reducing photosynthesis), or whether 
it is due to both these causes combined and also to the heat, it has the 
same effect, namely that for several hours of the day, m May and especially 
in June, no photosynthesis takes place. These hours must be regarded 
as representing the debit side of the plants budget, for what it loses by 
respiration is not balanced by a corresponding amount of assimilation, or 
by the absorption of sufficient food substances from the soil. 

The injury caused by the dryness of the air or soil, when not such as 
to occasion the death of the tissues, is chiefly due to the same causes na¬ 
mely, the suppression of transpiration, and consequently the cessation 
of photosynthesis owing to the diminution, for a longer or shorter period, 
of the turgidity of the leaves. The fact that plants which have been li¬ 
berally manured, especially with nitrogenous salts, or have been reared 
with copious supplies of water, wilt more easily, and thus produce lighter 
crops than unmanured plants in dry years, is also due the above-mentioned 
causes. This may be explained by the fact that the nutritive salts and 
the constant and abundant water supply produce tissues of less consistency 
and encourage a luxuriant development of leaf surface, thus increasing 

[» 84 ] 
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transpiration and evaporation. The loss of water sustained m this way 
is not compensated for by a corresponding developement of the absorptive 
surfaces of the root. 

While admitting a loss of profit due to this suspension of work, we 
do not in any way exclude the possibility that, owing to the suspension of 
the activity of the chlorophyll, it may produce indirect injury (scorching) 
to the general economy of the plant, especially at critical periods, such 
as flowering and setting. In this case, the suspension of assimilation be¬ 
comes pathological, and the sign of a serious disorder affecting the most 
important functions of the plant’s vegetative and reproductive life. 

From what has already been said, it is clear that the problem of the 
low yield of wheat in southern Italy does not only depend on cultural, 
economic, and social factors, but also upon more or less serious functional 
disturbances * of the photosynthetic activity of the plant ; therefore it 
ought first of all to be studied from the biological standpoint. The only 
means by which large yields can be obtained from these regions, even in 
the case of herbaceous crops, are the choice of the crops, combined with 
careful selection made with an eye to these difficulties, and the intro* 
duction of new species, or the creation of suitable varieties. 

725 - Observation on the Olive Flower in Italy. — firotta, r ,in the aiu della n. Ac- 
cademui de-t Lancet^ Fifth Senes, Rencliconti, Classe di Scienze Jisiche, matematiche e 
natural!, vol. XXVIII, 2nd Series, Nos. 1-2, pp 3-9, Rome, 1919. 

As a result of repeated observation, the author is able to state, that 
the common olive tree (i Olea eurofiaea) bears 3 kinds of flowers: (x) En¬ 
tirely monoclinal flowers with normal pistil and stamens producing fruit 
and seed; (2) wholly polliniferous flowers; (3) physiologically stamini- 
ferous flowers, that is, with normal pollen producing stamens, but with 
a pistil that has become abnormal by the greater or less reduction of the 
stigma and ovary. These three kinds of flower sometimes occur on dif¬ 
ferent individuals, and there are olive-trees with monoclinal flowers (this 
is usually the case with cultivated trees, and those with staminiferous 
flowers (this type is the rarest among cultivated trees). Sometimes, on 
the same individual, two kinds of flowers are found, either monoclinal 
and physiologically staminiferous flowers, which often happens; or mo¬ 
noclinal and staminiferous flowers, a much rarer occurrence. 

The yield of the trees depends upon the character of its flowers; 
those with monoclinal flowers are the most productive, whilst trees with 
monoclonal and physiologically staminiferous flowers are much less fruit¬ 
ful and their produce is often small, or of inferior quality, and those with 
little else but staminiferous flowers are almost sterile. 

The staminiferous flowers of the olive, even when the pistil is much 
reduced, can easily be distinguished from the monoclinal kind, so that 
the tree bearing them, when it is in flower, differs in its whole general 
aspect The inflorescences are longer, attaining % or %, or even the total 
length, of the bract, whereas in the case of monoclinal flowers the inflores¬ 
cences are short, and sometimes even so reduced as to be only % of the 
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length of the bract The inflorescences themselves are more ramified 
at the base, and therefore to some extent have the character of a cyme. 
The flowers are more numerous, the bud larger, whiter and spherical, and 
the fully opened flower is larger. The entire flower becomes detached 
and falls (whereas m monoclmal flowers, the corolla and stamens alone 
fall, the calyx and pistil remaining). The stamens are larger, and bear 
a greater quantity of yellow pollen; the pistil is either absent (the ovules 
also lacking) or is represented by a small central mucro. 

726 - On the Determination of the Poisonous Amanites by Means of Colour Reactions. 

— Bahlot, J., in the Comptes rendus de V Academic des Sciences, Vol. 170 No 11, 

PP 679-851, Paris, March 5, 1920 * 

I. — Amanites treated with x or 2 drops of aqueous solutions of 
bases or strong acids give a certain number of colour reactions which 
can be utilised in the determination of various species and, especially, 
to distinguish rapidly the most toxic species. 

The 3 deadly poisonous Amanites react as follows .— 

(1) Amanita phalloides, turns violet with ordinary sulphuric acid, the colour is par¬ 
ticularly deep on the leaflets and under the epidermis. The author considers that the poison 
of the fungus takes part m this reaction According to Selmi (Suite ptomaine od alcaloidi 
cadavenci, Bologna, 1878), the ptomaines turn violet with sulphuric acid, if the acid is used 
carefully 

The other species studied gave the following shades with this reagent 

Amanita panther dark brown changing gradually to brownish-purple , 

Amanita citnna * greenish brown ; 

Amanita muscaria light brown at the edge of the lamellae , 

Amanita vagmata pale brown , 

Amanita rubescens loses its wine coloured appearance, and becomes discoloured or 
very pale brown 

(2) Amanita panihenm , with potash solution becomes vivid orange, especially at 
the base and edge of the lamellae With this reagent, the other species give the following 
Shades 

Amanita citnna ‘ carmine brown no the edge of the hymemum , 

Amanita muscaria, A phalloides, A rubescens , A vagmata : ml 

(3) Amanita citnna , and its var mappa , becomes at once intense deep greenish brown 
with nitric acid 

The other species give the following shades 

—• Amanita phallmdes . nothing at first, then a fairly deep yellow truit 

Amamta junquiltea, A muscaria, A . spissa, A rubescens, A vagmata, ml 

XT. — In addition to these reactions, which enable each species 
to be distinguished, the 3 deadly poisonous Amanites may be distinguished 
by a comtmon haemoreaction. 

A drop of fresh blood (the author used human blood and blood 
from sheep) is placed on the portions of periderm and stipe and potassium 
ferrocyamde is added. After a few minutes, Amamta phattoides and 
Amanita pantherina become black; this effect is also produced with 
Amamta citnna, but less intensely. Under similar conditions, the following 
Species were not affected : — Amanita caesarea, A, muscaria, A. vaginata, 
A. vagmata var. fulva, and A strangulata. 
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In the case of Amanita rnbescens , the brown coloration due to the pre¬ 
sence of an oxidase renders it very difficult to observe the shade 

III — The author mentions the characteristic colour reaction of 
Amanita jimqmllea . This edible species is scarce, but easily confused 
with Amanita citrma It turns instantly to yellowish brown, particularly 
just below the epidermis when a drop oi ethyl chlorostannate dissolved 
in alcohol is applied 

None of the following species show this leaction : — Amanita aspera , 
A. caesarea , A. citrm@, A muscana , A . muscaria var formosa, A . pan- 
thevina , ,4 phalloides , Ji. rubesuem, A sohtaria, A . spissa f A. strangulata, 
A. vaginata, and -4 vagmata var full a 

727 - Chemical Composition of the Australian Saltbush ( Atrip Jex semihaccata*) 

— See N 749 of this RmiccD 

728 — The Effect of Drying on the Germination of Cereals. — Stapbbdon, R < r and 
Adams, M , m TVic Journal of Hu, Boutd of Ai^ncuUwc, Yol XXVI, No u pp 301- ,61 
London, July, 1919 

During experiments conducted at the Seed Testing Station the author 
obseved the effect on germination oi samples of wheat, barley, rye and 
oats (i) Of drying the gram for 3 days at 40° C, and (2) keeping the gram 
without preliminary drying, for about 3 weeks compared with another 
part of the same sample whose germmating capacity had been determined 
when first received in the laboratory. The effect of drying was also ob¬ 
served on seeds that had already germinated or were germinating. 

The results obtained are important both from the point of view of 
testing cereals und “ conditioning ” the gram (kiln-drying before storing 
the gram) 

There is some risk in sowing the cereals early in the autumn immedia¬ 
tely after thrashing. In such cases it is advisable with wheat, barley 
and rye to kiln or air-dry the grain ; black oats' should be air-dried for 
3 or 3 weeks. 

The results of the germination test made before drying the sample 
under examination, or after keeping for some weeks, resembles much more 
the germinating capacity in the field than that resulting from the tests 
made after receiving the sample 

729 — Formaldehyde Treatment of Maize Seed.—R ichey, f d,1h The Journal ol the 
American Society of Agronomy , Vol. XII, No i, pp 39-43 Washington, I) C., Jan , KJ20, 

The author observed the effect on the geimination of maize seed, 
of treatment with formaldehyde solutions of different strengths and for 
different periods, with a view to preventing the growth of fungi on seedlings 
grown in Water cultures. 'Samples were tested for germination both 
in water cultures and in sand. Treatment of maize with solutions of 5, 15 
and 25 cc. of formaldehyde per litre materially reduced the development 
of the seedlings grown in water culture. The vitality of the seed, as evidenc¬ 
ed by the development of the seedlings in either water culture or sand, 
was not affected by treatment with a solution of 5 cc. of formaldehyde per 
litre. Treatment with the solution of 15 cc. off ormaldehyde per litre did not 
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materially affect the seedlings grow n m water culture, hut nevertheless 
was injurious to germination and development m sand Treatment with 
25 cc per litre was markedly injurious Soaking maize for 2 hours m 
a solution of 5 cc formaldehyde 111 995 cc of water, followed by a fumi¬ 
gation peiiod from 2 to 24 hours m length, can therefore be recommended 
for checking the development of fungi, without interfering with the normal 
development of seedlings in water cultures 

730 - Germination of Seed of 777/a , Sambucus and Rubus . — Rose, r c , m 

The Botamcal Gazette , Vol EXVII, No. 4, pp 281-308, bibliogr. of 25-works Chicago, 
Illinois, April, 1919 

The author attempted to determine the conditions favouring the after- 
ripening and germination of the seeds of Ttha amencana, Sambucus cana¬ 
densis , and Rubus Idaeus, and some of the chemical processes involved 
therein Air-dried seeds planted m the soil over winter give a low percent¬ 
age of germination, and do not germinate if placed on a moist substratum 
at room temperature. Water absorption does not therefore seem to be 
the limiting factor for seed germination. 

73* - Response of GItrus Seedlings in Water Cultures to Salts and Organic Extracts* 

— Breazbale, J. I?,in the Journal of Agricultural Research, Vol XVIII, No 5, pp 267- 
374, pl 2 Washington, D. C., Dec i, 19x9. 

The experiments described were carried oat mainly at Riverside, 
California, m connection with other investigations relating to the causes 
of the malnutrition of citrus plants Remon, grapefruit and Several va¬ 
rieties ol orange seedlings were grown in water cultures, to which was 
added solutions of various salts or organic matter 

Seedlings of various citrus stocks showed no characteristic differences 
in response to water cultures or in resistance to toxic solutions. 

Very dilute extracts of organic matter from upland peat (10 parts 
per million or more) produced a marked stimulative effect on the root 
growth of citrus seedlings Corresponding concentrations of sodium 
nitrate or potassium chloride did not stimulate the root development. 
Calcium carbonate stimulated the root growth and exerted a pronounced 
antagonistic action to toxic solutions of nitrates and ammonium sulphate. 
Peat extracts m very dilute concentration (20 parts per million), and cal¬ 
cium carbonate, both protected citrus seedlings to a marked degree against 
the toxins of distilled water. * 

The tolerance of citrus seedlings to alkaline salts is relatively high. 
The toxic limit for calcium hydrate was 100 to 120 parts per million, 
for sodium hydrate 250 to 300 parts per million, and for sodium car¬ 
bonate 550 to 600 parts per million. "When soluble organic matter 
(which is acid in reaction, and stimulating to citrus seedlings) in concen¬ 
trations of 1000 parts per million or more, is added to a sodium carbonate 
solution of 400 parts per million, which in itself is toxic, a highly toxic 
solution is formed which kills the root tips of citrus seedlings. This reac¬ 
tion appears to be of practical importance in connection with the toxicity 
of soils containing small amounts of sodium carbonate. 
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732 - The “ Ardito ” Wheat, Obtained by Hybridisation, in Italy. — strampelu n., 
to L’ltalta agrlcala, Year 57, No 6. p. 177, 1 pi. Piacenza, June 15 , 192c. 

This new variety of wheat was obtained by the author at the Cereal 
Experiment Station at Rieti. It was derived from the cross Tarwe x Rieti 
which gives an excellent yield but ripens exceedingly late, after hybridi¬ 
sation with the a Japanese wheat « Akagomughi », of no cultural value, 
but very early. It has the following characters: 

Ly ~ Ears red, with an average density of 26, and a number of fertile 
spikelets varying between a minimum of 18 and a maximum of 22 (aver¬ 
age 20) 

Spikeletsbeamig 4to 5 fertile flowers ; the average number of caryopses 
per ear is 65 to 70, with a maximum of 75 and a minimum of 50. 

Glumes oval, with pronounced keel with a red tip, principal vein 
and secondary veins, with reddish brown edges. 

Palea, oval, lanceolate, edge reddish brown, beards of varying lengths 
increasing in size from the bottom of the ear (3, 5,10,15 mm.) to the tip, 
(45 or 50 mm). 

Caryopses, fine reddish colour, varying m size and shape according 
to their position on the ear, but inclined to be oval and slightly inflated, 
lobes round in section, and concave ventrally. Average length 6.3 mm, 
average breadth to 3.3 mm, dorso-ventral diameter 2.8 to 3 mm. 

Endosperm starchy. Weight of 1000 pains 35. 40 gm, weight per 
hectolitre 79 kg. 

Stalks strong, barely 80 cm. in height. 

Maturity very early; m 1917, harvested on June 17 ; in 1918 (sown 
on the hillside, southern exposure, clay soil/, harvested on June 8; 
in 1919, cultivated on the cool plains, it was ripe on June 30, whilst Rieti, 
could not be harvested before July 15. 

i Yield. The last crop gave more than 24.49 cwt. per acre. This 
wheat must be sown somewhat thickly. 

733 - The Production of Wheat for the Highlands of British East Africa by Hybridisa- 
_tion and Selection. — Dowson, W. J., in Bulletin No. 4, Department of A uricuUurc 

Natrobt, British East Africa, pp. 1-16. Nairobi, 1919. 

The principal object in selection consists in the production of a strain 
of wheat with a good yield and at the same time resistant to various 
rust fungi (black stem rust = Puccinia Graminis’, yellow rust P. gluma - 
Hum; brown or leaf rust P. tnticina.) * 

ji- ■ The most promising variety from the Joint of view of resistance to 
rust, found on Lord Delameres estate, was the Italian wheat Rieti, and this 
subsequently constituted one of the parents for hybridisation experiments 
later on. 

;»*■< In 1910-12, both at the Government Experimental Farm, Kabete, 
near Nairobi and also at Lord Delamere’s estate, the following crosses 
were made: 

No 1, Rieti x Bobs (Australian). 

No. a, Rieti X Gtoyas ( » ). 

No 3, Rieti X Australian 

£»iwm] 
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No 4, Rieti X Thew (Australian). 

No. 5, Egyptian No. 3 X Thew. 

No 6, * » No IX » 

No 7 » » No. 4 X » 

No Q , » No. 2 X * 

No 9, Rieti x Federation. 

No 10 Early Rieti x Thew 

Rieti wlieat was selected because of its resistance to all the forms 
of rust. It was also discovered that the Egyptian wheats exhibited a 
high resistance to Pucoinia Gramtms but were occasionally susceptible 
to P. glumarum . 

The other parents, although not be relied upon to withstand rust, 
possessed on the other hand further outstanding qualities such as good 
quality grain, stifl straw, beardless ears, etc. 

During the season January to February 1911, the following crosses 
were made at Kabete : 


No 11, Rieti X Red Fife: 

No 12, Egyptian No. 3 X Yellow Fife. 

No* 13, » No 3 X Nut Cut (Australian). 

N014, * No. 3 X Moulds. 

No. 15, » No 3 X Thew 

No. 16, » No. 4 X Thew. 

No 17, Early Rieti X Moulds. 

No 18, Early Rieti X Chinese White, 

No 19, Red Fife X Golden Ball. 

No. 20, Early Rieti X Bobs. 

The results obtained were encouraging and justify better hope for 
the future. Even now this work demands a special officer, who shall 
devote his whole time to the problem of plant breeding in general, m addi¬ 
tion to experimental woik with wheat. 

A recent cross between the Canadian wheat Marquis and one of the 
best .selections of the cross No. 11 (Rieti X Red Fife) gives very promising 
results. 

Of the 20 and more hybrids originally created, only some 5 or 6 
have proved really resistant to rust, and at the same time fair croppers 
of good milling gram. 

The following is a hst of selections from the most satisfactory hybrids 
thus obtained ; 


1} 

3) 

3) 

4 ) 

5 ) 


Selections from hybrid No 4 (Rieti X Thew). 

» * » No. 10 (Early Rieti x Thew). 

j> » » No ix (Rieti X Red Fife). 

» » » No, 12 (Egyptian No, 3 X Yellow Fife). 

» » » No 13 (Egyptian No. 3 X Nut Cut), 


Some of these hybrids have already been grown on a large scale and 
with success in a considerable number of districts : Machakos (Athi River) 
Nyeri, Thika, Nairobi, Nakuru, Molo, Uasm Gishu and Trans-Nzoia-s- 
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734 - Inheritance of Waxy Endosperm Aleurone Colour, and the Correlation between 
Endosperm Texture and Aleurone Colour of Maize. — kempion, j ii , m the u s 

Department of Agriculture Bulletin of Plant Industry } Bulletin No. 754, pp. 1-9, figs. 14,, 
bibliogr ot 16 works Washington, D. C , June 26, 1919 

In 1908 Mr. G. G. Collins found m a variety of maize lmpoxted from 
China, a new type oi endosperm which was entirely different fiom any 
others previously known. 

The 3 types already recognised are homy, starchy, and sweet. The 
cut surface of the endosperm of the Chinese variety resembled a liaid 
wax, and the texture was therefore designated cereous (waxy). 

This waxy endosperm was foun d to be alternative to homy endosperm, 
behaving as a definite recessive character, no blending or intermediate 
stages having been found, which simplifies the observations and studies 
on inheritance and the behaviour of Mendelian characters. 

This bulletin reports the results of a series of investigations on ; 
(1) The inheritance of waxy endosperm ; (2) the inheritance of aleurone 
colour ; (3) the correlation between endosperm texture and aleurone ; 
(4) the correlation between endosperm textuie and aleuroi e colour. 
Crosses were made between the waxy maize and an Algerian variety 
of maize with a homy endospeim. 

Inheritance op waxy endosperm. — In 1911, crosses weie made 
between the Algerian var (homy) $ X Chinese var. (waxy) $ giving 
the hybrid Dh 237, and between the Chinese var. (waxy) $ X Algerian 
var, (homy) cJ, giving the hybrid Dh 234. 

In each case, in the F x it was evident that the homy character was 
dominant. The F z , resulted in a monohybrid, in the ratio homy : waxy 
= 3* I. A fact of considerable importance should be observed, namely, 
that the deficiency in the waxy character, although negligible is constant* 
and could not be considered as due to chance or to calculative error. In 
the F z , for example, instead of 25 % with waxy endosperm, the mean 
percentage for F x and F z is 23.9, showing a deviation of T.l %. 

The reciprocal crosses clearly indicatt d that,in some cases, the per¬ 
centage of male gametes bearing the waxy character was below that expect¬ 
ed. It has not been possible so far to determine whether this observed 
deficiency is due to a higher death rate, reduced vigour, or a failure 
of equal segregation. 

Inheritance op aleurone colour. — The Chinese variety possesses 
white aleurone, and the African variety coloured aleurone. Two and pos¬ 
sibly more factors are concerned in the production of the latter character. 
The percentage of white seeds obtained in the F s of the hybrid Dh 234 
showed that the aleurone colour of this hybrid behaved as a unit character ; 
approximating 25 % white. The F z of hybrid Dh 237 on the contrary, 
fell into two individual groups ; approximately half the plants having 
a mohohybrid and the other half a dihybrid ratio. 

To explain these phenomena, it is necessary to assume that aleurone 
colour is the result of 2 factors, which may be designated by the letters 
C and R. In the first cross (Dh 237), the Chinese parent had the gametic 
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combination cR cR and the African CR CR. When cR<^ fertilised 
CR ? , a coloured seed would result, and this when sown would produce 
the gametes CR and cR, which would give a ratio of 3 coloured to 1 white 
when self-pollinated. If, however, cR<^ is fertilised with Cr $ , a coloured 
seed would result, which when sown would produce 4 kinds of gametes, 
viz. ; CR, Cr, cR, cr, and these when self-pollinated would result in 16 
different combinations 111 a dihybrid ratio of 9 coloured to 7 white. • 

In the second cross (Dh 234) it is assumed that the Chinese parent 
had the gametic composition of Cr Cr, and the African CR CR. Wben CR(J 
fertilised CR? , a couloured seed would result, which when planted would 
produce the gametes CR and Cr, resulting 3 coloured to 1 white. There was 
deviation from this rule : jF a gives in every case the monohybnd 
ratio. 

An F-l plant of the hybrd Dh 237 was pollinated with the Chinese 
variety, and the resulting ear had 54.17 % white, while another ear of the 
Dh 237 plant when self pollinated gave 25.2 % white seeds. Assumirg 
that Dh 237 (segregating 3 coloured to 1 white) has the composition CR cR, 
a Chinese plant producing only c R gametes would be expected to give 50 % 
white when crossed with Dh 237. 

The hybrid Dh 237 (CR cR) when self-pollinated, would give theore¬ 
tically 25 % white seed (25.2 % was observed). 

The Chinese hybrid (cR ? ) would give theoretically 50 % white seed 
(54.17 was observed). 

The white seed can therefore be classified theoretically according to 
the percentages, 25, 43, 75 and 50 ; but in reality deviations are not only 
constant, but although small, always, in excess of the probable error which 
excludes the possibility of attributing them to chance. 

The 163 ears had a total of 81 366 seeds with 25 % white instead of 
25,5 % 1 the difference of 0.5 % being given the number of the seeds invol¬ 
ved, is almost 5 times the probable error. 

For xio ears with 47 872seeds, 49.2 % were white instead of the ex¬ 
pected 50 %. The deviation of 8 % is 5.10 times the probable error. 

For 15 ears with 6519 seeds with 43 % white, there was a delation 
of 0.75 % from the expected percentage. 

Tlie experiments confirm results previously obtained concerning 
the aleurone colour special. Attention should be drawn, however, to 
the deviation of the percentages of white seed, deviations which un¬ 
doubtedly exist and which cannot be attributed to chance. 

Correlation between endosperm texture and aleurone colour. 
— TakiDg the symbol H for homy endosperm texture, and h for the waxy 
texture. The results of a series of analyses dealing with 17 15 seeds 
has led the author to discover that a correlation exists between, the factor 
C (colour : see preceding paragraph) and the factor H. This degree of correla¬ 
tion has been found to be 0.762 ± 0.0057, and this may be explained by 
admitting that the gametes CH and Ch, instead of giving equal numbers* 
gave a ratio of 3 ;x. 

C»M1 
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735 - Selection of Strains of Dent Maize, Considering both Yield and Maturity, Adapted 
to New York State Conditions. — Myers, G H., in the Journal of the American 
Society Agronomy, Veil XII, No. 3, pp 106-112 Washington, D. C., March, 1920. 

The selection of dent maize was begun for the purpose of obtaining 
strains better adapted to the State ol Now York conditions, taking into 
account the qualities of yield and maturity, owing to the comparatively 
short growing season free from frost. 

The experiments were carried out at Saratoga at an elevation of 
400 ft. Here the growing season has an average length of 154 days, 
and the average date of the last spring frost falls on May 6, and the aveiage 
date of the first autu mn frost on October 7. Only the early strains 
of flint maize could be matured m this district m normal seasons. 

Selection was made by the ear-to-row method, the seed from one 
ear being sown in a single row. The yielding capacity and maturity 
was determined for each row. 

1) YiEed. — The total yield per row, as well as the individual 
yiel ding capacity were recorded. The latter was obtained by dividing 
the total weight m each row by the total number of eared stalks. 

2) Maturity. — At the beginning of the harvest season and at 
the end of the growing season, the ears were divided into two lots, ripe 
and unripe. The number of ripe ears was divided by the total number 
of ears, to give the expression which is called the “ percentage of ma¬ 
turity. " 

Having determined the yield and the maturity, it was thought desirable 
to combine both of these expressions into a single one which should serve 
as a basis for selection. The author multiplied the average yield per plant 
by the percentage of maturity. This gave the “ selection coefficient 
Using the yield per row instead of the average yield per plant gave another 
coefficient, and this was not markedly different from the first. 

The higher the selection coefficient, the greater will be the value of 
the corresponding line. In 1909, data from 50 rows were obtained showing 
a variation in the value of the selection coefficient ranging from 0.008 to 
0-494- 

From each row, 6 to 10 seed ears were reserved for further exam¬ 
ination. 

The following data from the compaiison plot in 1911 and dealing 
with both selected and original seed from Illinois, are given : 

Table I shows the results of 3 years’ selection. The difference as 
shown by the yield is not striking, the average for the selected seed being 
0.621 lb., while that for the original in 0.650 lb. With regard, however, 
to the percentage of maturity, there is a marked difference in favour 
of selected seed, for which the average is 71.9 while that for the original 
is only X3.2. 

It lias been found possible, therefore, to obtain a strain of dent maizf 
ryhich gives a good yield, and at the same time ripens sufficiently early 
to respond to the climatic exigences in New York State, with better 
success than the original variety. 



§39 


PLANT BREEDING 


Tabu I 




Selected Seed 



Orij.mil faced 


Row No 

Yeld 

| Percentage 

selection 

Ivo \ No * 

Yield 

Pen cnta^c 

Selection 


ptt 

1 oi 



per 

of 



stalk 

1 maturity 1 

coefficient 

1 

stalk 

maturity ^ 

coefUv-xwiit 

1 

II 

1 

0 673 

! 

66 7 

omo 

12 

o6n 

21 6 

O 139 

*3 

O 65b 

73 2 

O |8o 


O 70b 

|S 

0031 

15 1 

, 0 hgo 

77 5 

0 535 

16 

O 738 

12 S 

0094 

17 1 

0 640 

73 2 

O468 

l8 

0677 

97 1 

0 060 

19 1 

0 tgo 

77 3 

0 533 

20 

0 tyjo 

13 2 

0 o&S 

n* 

0 

65 2 

0423 

12* 

0655 1 

1 2C> / 

0 19 t 

13a i 

0 560 

7 1 4 

0 400 

1 4 et 

0 633 

17 8 

0 113 

1 5 a 

0 j 9 o 

69 2 

0 3 39 

i6« 

0 602 

07 

0 040 

17* 

0 565 

fc >7 5 

0 381 

18» 

0 583 

10 8 

0 063 

1 CJ * j 

0 600 

[ 77 5 i 

0465 

20a | 

0 591 

5 * | 

0030 


736 - Inheritable Characters of Maize: Pistillate Flowered [Maize Plants. — Emer¬ 
son, R.. A (New York State College of Agriculture), in The Journal of Heredity, Vol. XI, 
No. a, pp. 65-76, figs 8. Washington, D. C., Eeb., 1920. 

At the annual " Com Show " held at Lincoln, Nebraska, m the winter 
of 1913-14, a maize plant was exhibited which had an inflorescence in the 
form of a tassel, but bord a heavy crop of seed like a sorghum panicle : 

The seeds of this specimen were sown at the Nebraska Experiment 
Station in the spiing of 1914. All the resulting plants were normal, which 
may be attributed to the fact that pollen was not obtained from abnormal 
plants and to the recessive character of the pistillate infloresence. One 
of the plants was self-pollinated and the progeny giown at Ithaca, N. Y., 
in 1915 consisted of both normal and abnormal plants. The normal 
plants were typical representatives of the rather late white dent variety 
cultivated in the Middle West. 

The abnormality is known as “ tassel seed," and, apart from the 
arrangement of the seeds, the inflorescence resembles m appearance the 
normal male terminal inflorescences. 

The " tassel seed ” is designated by the symbol ts, its dominant 
normal allelmorph being Ts. 

In 1914, several plants of the vaiiety “ Pride of the North ” were 
self-pollinated, and one of these gave progeny consisting of both normal 
and abnormal plants, the latter having pistillate-flowered tassels. In this 
case, also similar to the preceding one, the abnormality is inherited as 
a recessive. 

The abnormality of Pride of the North is called "tassel ear " because 
of the ear-like form of the tassel, and is designated by the genetic symbol 
te, the dominant allelmorph being Te. 

These two examples, although apparently identical, are as will be 
seen later, extremely divergent in character. 

The JP 8 progenies of the tassel-seed specimen gave a total of 238 
normal to 67 abnormal, which corresponds with the mendelian monohybrid 

[r3S-73|5] 
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ratio 3 : x. When F t individuals were crossed with the abnormal parent 
there resulted 368 normal and 381 abnormal (1 : 1). It is evident that 
the two types differentiated from normal by the single factor pair: Tsts, 

Tassel-ear plants crossed with normals gave 24 normal plants in F lr 
and 260 normal to 36 abnormal in This is too great a deviation from 
a 3 : 1 ratio to be due to chance. The possibility is at once suggested that 
the two types differ by one factor pair, and in others by two pairs hence 
the 15 : x ratio. But the calculated numbeis, should be 277.5 normal 
and 18.5 abnormal. Even such a deviation as this would very rarely 
occur by chance. 

The author, after having obtained analytical data for numerous 
progeny, bothm F 2 and F s , returns to the theory of the 3:1 ratio, suggest¬ 
ing that the observed deSciences in the abnormal plants are proba¬ 
bly due to the low germinating capacity of the seed, the general lack of 
vigour displayed, and the consequent failure of the abnormal plants to 
survive and become differentiated. 

It has been stated above that tassel seed and tassel ear were at first 
supposed to be identical. But, if the two types were fundamentally 
identical, differing only in density of inflorescence, vigour of growth, 
etc., crosses between the two should give pistillate-flowered plants. This 
cross is of course impossible, owing to lack of pollen. 

Conclusive evidence can, however, be obtained from crosses of 
normal plants, the one heterozygous for tassel seed and the other hetero¬ 
zygous for tassel ear. 

If the two recessive types were the same, the cross of two heterozygotes 
should give 25 % of pistillate flowered plants in the progeny. But 
69 normal plants were produced by the cross. The two pistillate-flowered 
types are therefore genetically distinct. What the double recessive will 
be kke cannot be decided until another generation is evolved. 

The two abnormalities show interesting linkage relations with certain 
other factors of the maize plant. 

A back cross involving tassel seed, Ts ts (normal heterozygote of F t ) 
and a factor pair for pericarp colour, pp, gave 81 normal plants, all with 
red pericarp , and 77 tassel seed plants all with colourless pericarp . 

The colourless pericarp and the tassel seed characters will then, be 
linked, that is, connected with the same chromosome* and the normal 
and red pericarp characters will be united m a similar way. 

In a similar back cross, but involving a tassel ear Te te, there 
appeared normals with red and colourless pericarp and tassel ears also 
with red and colourless pericarp. There were 50 plants of the parental 
combination, i. e., tassel ears with colourless pericarp and normal ears 
with red pericarp, and 56 of the other two combinations, i. e., tassel ears 
with red pericarp and normal ears, with colourless pericarp. 

There is therefore a distinct difference in these two cases between 
the linkage relations. In the second case, according to the “crossing 
over M hypothesis (the exchange of characters between two paired chromo¬ 
somes) the cross-over percentage will be 52.8 %. Apparently then in 
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more than 50 % of the cases, half of the chromosome possessing the character 
tassel ear, becomes detached and unites with half of the other chromosome 
possessing the red pericarp factor. It is known that a recessive leaf ab¬ 
normality called “liguleless ’* (Lg lg) is linked with a dominant plant colour 
called sun-red, m which the factor pair Bb is involved. 

A back cross involving Bb, Lg Ig and tassel ear (Te te) produced 
96 plants with 6 to 8 possible combinations of these 3 pairs of factors. 
The cross-over percentage for Bb and Lg Ig was 29 2 for Bb and Te te 
20.8, and for Lg Ig and Te te 45,8 In this last case, the percentage 
is so near 50 that, standing alone it affords no satisfactoiy evidence of 
linkage between the two characters “ tassel-earand “ liguleless. ” 

Th a numbers of all the several classes were very close to expectation 
on the basis of the cross-over percentage observed Of the 96 plants, 
50 were non-cross-overs, 44 single cross-overs and 2 double cross-overs. 

There are no data available at present with respect to the possible 
relations between Ts ts, Bb and Lg lg 

What would be the appearance of a plant with the double recessive 
tassel ear, and tassel seed is not yet known. However, the known linkage 
with other characters should make the solution of the problem less difficult. 
By introducing both Pp and Bb into the cross of tassel seed and tassel 
ear : (i) Any resulting pistillate floweied plant with colourless pericarp . 
is almost certain to be ts ts, and (2) any pistillate flowered plant having 
the factor of the pair Bb present 111 the tassel ear parent of the tassel 
seed tassel ear cross will, 4 times out of 5, be te te. 

737 - Pure Line Selections of Rice in Burma. — The Tropical Agriculturist, Vol. uv. 
No. 3, pp. 133 Ferademya, Ceylon, J-Iaicb, 1920. 

Varietal selections of rice are being continued and “kalagyi ” a 
strain improved at Mandalay has been tried at Hopm with good results. 

At Yawnghwe the native varieties have been examined, and 3 selec¬ 
tions made, and these are being multiplied for distribution. 

The variety Ngasein 2104 continues to be a favourite with cultivators, 
especially in the Kyankse district where the area covered is gradually 
extending. 

In the Southern Circle the pure strains Ngasein 8, Ngasein 10, Nga- 
chima and Letywezin continue to hold their position. 

Ngasein 10 as a heavy cropper is the premier variety and in spite 
of the fact that the season was unfavourable the yield was 3084 lb. per 
acre on an area of 22.74 acres. 

738 - A Mutating Blackberry-Dewberry Hybrid Rubus caesius x R. fracticosas. 
— Dbteen, I,. R., In The Journal of Heredity, Vol. XI, No, 2, pp. 92-94. Washington 
Feb., 1920. 

The hybrid Rubus caesim x R. fruticosus (lacinatus Wild.) is very 
common in the vicinity of Raleigh, N. C. In the summer of 1915, the 
author discovered a specimen withatwo canes,one normal, i.e., with entire 
leaflets, and one abnormal, i, e., with finely divided leaflets. The latter 
crown was taken up and planted in the station experimental vineyard, 
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By means of tip-layering, two distinct plants were secured, which coutinucd 
to reproduce themselves, conserving the characteristics of the original 
mutation. In 1919 amongst the progeny, cases of atavism were noticed 
consisting of a complete or partial reversion of the leaflets to the un¬ 
divided form. 

739 - Natural Selection of Asphodelus Luteas Effected by the Marine Climate 
on the North Coast of Franee. — See No 719 of this Jaw, 

740 - Distribution of Seeds for Sowing in France. — hoter, h , and j.,m VExpansion 
Ecommtque, Year III, No 8 , pp. 13-14 Pans, 1919 

The export of French seed, which has more than doubled in quantity 
within 50 years from 1880 to 1913, represented before the war a value of 
50 million francs. 

At the head of the list of these export comes the leguminous seeds: 
alfalfas and clovers. In France there are two principal centres for the 
production of these seeds, 1. e , Provence and Poitou situated on vwy 
fertile soil, where alfalafa seed is produce d which is universally sought 
after throughout the world. In Poitou and in Brittany, clover sted is 
produced m large quantities. 

Saint-Remy, in Provence, is one of the most important districts 
for the production of seeds of vegetables, such as beets carrots, celery 
cabbages, cucumbers, spinach, broad beans, kidney beans, lettuce, and 
onions. The principal seed warehouses, not only in France, but also 
in England, Russia, Denmark, Holland, the United States, and before 
the war Austria and Germany, arrange with the faimers at Saint-Remy and 
in its vicinity to propagate a certain quantity of the best seeds from 
these plants. 

It is the same in the Boire valley, between Saumur and Angers, where 
the cultivation for seed has developed considerably within the last 40 years. 
The farmers 111 this valley have found their soils to be an especially suitable 
medium for seeds. The better known seeds merchants in Paris have special 
seed plots there, which are superintended and worked by their agents, 
who visit frequently and have charge of the selection and cleaning of the 
produce. The principal crops included are : Cabbages, carrots, lettuce, 
beets, chicory, cucumbers, celery, kidney beans, turnips, leeks, sorrel, 
parsnips, parsley, pumpkins, radish, salsify, etc. Mignonettes, balsams, 
wallflowers, everlasting flowers, pansies, carnations, pinks, amaranths, 
etc., are also cultivated for seed purposes. 

Even with the greatest care on the part of certain establishments 
and certain farmers, before the war, the production of beet seed was insuf¬ 
ficient to meet French requirements, and permit of extensive exportation. 
But, since the war, in various parts of France, the crops have been 
increased and the most careful and perfected methods of selection used. 
Moreover, for some years now, in the experiment stations organised by 
the French syndicate of sugar manufacture, French seed carefully com¬ 
pared with German seed, has given excellent results, both in size of 
root and in sugar yield per hectare. 
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After the war the French production of beet seed should be able to 
cope with the demand both 111 Fiance and abioad. In 1918, a Syndicate 
of French Beet Seedsmen was established This Syndicate docs not 
intend only to support the corporate interests of the profession, and 
to investigate and impiove the beet seed, but also to see that the seed 
sold under cover of the Syndical Chamber, lesponds to certain guarantees. 
This is a commercial organisation which lesemblcs the “ douze maiqucs ” 
flour market. The syndicate sets a guaiantce mark on the roots pioduced 
by each of its members, these agreeing in advance to submit mutually 
to this strict method ot control. 

741 - Topping of Wheat Liable to Lodging. —1 Schribaux, ii bachelidr, ip Comptes 
rendus dc VAcademie d' Agriculture dc France Vol VI, No 14, pp. 360-365 Pans, April* 
14, 1920. 

1. — M. Sce&ibaux describes a definite means, not only of dealing 
with lodging, but for utilising the vigour of growth of wheat to in¬ 
crease the grain yield at the expense of the straw yield. 

When the wheat shows signs of bearing and measures about 30 cm, 
it is sufficient to cut bach to 15 cm, i. eto half its normal height. When 
the plant again reaches a height of 20 cm., it is advisable to cut back a 
second time to 15 cm. if it still appears liable to lodging; this second 
treatment is hardly ever necessary. By this means, the entire wheat 
crop is rendered resistant to lodging, whatever the height, and 30 and 15 
cm., are the recognised figures which it is wise to observe as nearly as 
possible. If the wheat obviously exceeded 20 cm in height, one must 
take the risk of topping, anyhow to a small extent, the young ears, 
which are still enclosed in the sheath. 

The practice of topping, first pointed out by M. Haotcotte, farmer 
and former President of the Syndicate of Agricultural Distillers m the 
North, is at the present time a generally recognised procedure on 
th^ best farms in the north of France. On small areas, the wheat 
is cut with the scythe or sickle ; in the neighbourhood of Paris, a header 
is employed, which is a kind of very light sickle with a blade which can 
be lifted to at least 15 cm. This same implupent, manufactured by 
Garnier, at Mormant (Seine-et-Marne),is also used for destroying weeds 
amongst the wheat. 

Topping delays ripening for some days and somewhat reduces the 
straw yield, but, on the other hand, the quantity and quality of the 
grain yield is improved. A field thus treated gave the lowest proportion 
of dwarfed wheat. The cause is easily explicable: The topping which 
can be compared to tbe pinching practised by garteners has the effect 
of equalising the development of the tillers. The more advanced 
are retarded in growth to the advantage of the smaller ones, not reached 
With the sickle ;the latter which would have only given small tiller growths, 
take the same time to mature as the older ones. 

In order to show the various advantages of topping, M. Schri- 
BAUX gives a brief resume of a paper read some time ago (1909) before 
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the National Agricultural society, by M. BachEeiER, M. BacheeiER had 
cut back wheat covering an area of 61 75 acres sown after alfalfa, leaving 
a control plot* of 32.8 ft. untouched for comparison purposes. In the 
atea treated, M. BacheeiER obtained an increased yield of 633 kg. of gram 
and a decreased yield of 700 kg. of straw per hectare. 

What expenses are entailed by this operation ? The machine used 
cost 450 fr. (pre-war prices). The cost of upkeep is negligible, as the 
blade is held too far away from the soil to encounter obstacles, (14 fr. 
for upkeep in 7 years An area of 9.8 acres, can be covered in a day 
by a man and a horse. The cost per acre may be estimated thus: 

Manual labour and horse . * i-oo fi. 

Depreciation and upkeep of machine • • • 0.60 » 


1.60 fr. 

1 

This expense, plus the value of at least 13.7 cwt. of hay, is largely 
compensated for by the decrease in the cost of harvesting and the superior 
quality of the produce. 

The idea of topping is almost as old as the cultivation of wheat, but 
M. Hanicotte has the merit for having perfected it. 

This method is equally successful with oats but the operation is not 
so easy as with wheat. As oats grow very quickly, the time allowed 
for performing this operation is very limited. By delaying the treatment 
there is a risk of a letting the plant get too tall, and of injuring the panicle, 
still enclosed m the sheath, and consequently of damaging the production 
of gram. 

II. — M. BacheeiER considers that there is no reason to fear that, 
even m case of drought, topping will damage the crop yield. 

In order to apply this process to hardy wheats, it is absolutely neces¬ 
sary to choose the right moment when the upper part of the leaves can 
be clipped without touching the stalk. The whole success of the opera¬ 
tion depends on this precaution. 

With the Garnier, it is possible to cut back 9.8 acres per day. The 
machine consists of a kind of shears with a detachable blade which can bo 
regulated to the height of the wheat. This blade is lighter than that of a 
mower. It is necessary to work quickly, as the period when it is possible 
to cut back wheat is very limited. Topping slightly reduces the height 
of the stalks and makes the plant resistant to lodging. 

742 - Phosphatic Fertilisers as a Means of Hastening the Maturity of Maize. — Rat- 

mond, E. C., Harcottrt, R and Ellis, J. H , in The Agricultural Gazette of Canada, 

Department of Agriculture, Ottawa, Canada , Vol. 6 , No, 6 , pp. 550-552, June, 19x9* 

It is well known that phosphates are particularly valuable in induc¬ 
ing root development, and that later in the life of the plant the ripening 
processes are hastened by them. This has already been demonstrated 
in England* by Dr. F. J, RtxssEE, at the Rothamsted Experiment Station 
dealing with crops in general; in the United Stately Prof* D* H. Smim, 
Agronomy' department, Illinois; by Prof. G.E, Cqmow, Iowa College 

fr* iJar4fcj 
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Station ; by Prof. J. D. Harper at Indiana, and by Prof. R A. Moore, 
University of Wisconsin, with maize 

The stimulative action of phosphates on ripening, has the same effect 
as a deficiency of water, but to a minor degree ; nevertheless, as maize 
is deep rooted, there is not the same danger as with other crops (for example 
barley), that in case of drought the use of phosphatic fertilisers may 
add to detrimental effects of lack of water. It seems safe to conclude 
that this fertiliser will give invaluable aid in extending the northern limits 
of the maize area, both for gram and silage purposes, owing to its ripening 
effect on the crops. In Ontario, Mr. R, Harcourt has noticed that the 
use of phosphatic feitiliser brought the maize to a stage of maturity a week 
in advance of the usual time. Further investigations will be necessary 
before it will be possible to ascertain to what extent phosphatic fertilisers 
may be used to hasten the maturity of various varieties m different lo¬ 
calities. 

743 - Note on the Cultivation of Floating Rice in Cochin-China.—T ran-van-tin (As¬ 
sistant at the laboratory of Genetics of the Scientific Institute of Indo-Chma), in the 
Bulletin agricole de rinstitut Scientifique de Saigon , Year II, No 2, pp. 46-52. Saigon, 
February, 1920. 

The botanical name of floating rice is Oryza Saliva I,, var. uhlissima 
Kch.es, var. mutica[x) according to Pierre or O. Sativa I,, and var fluitans 
according to Crevost and DEmarie. 

Centres oe cultivation. — This crop is important in the Cambodian 
provinces of Battambang, Kompong-Khom, and Preyveng. and, according 
'to M. Breniek, it constitutes the greatest part of the export from this 
region (50 000 to 60 000 metric tons.) Only recently introduced into 
Cochin-China, it occupies a preponderant place in the province of Chaudoc 
and is cultivated m certain cantons in the province of Bongxuyen 

The first experiments on the cultivation of floating rice were made 
in Cochin-China in igoo by Phan-van-vang, with seeds brought from the 
north of Kratie (Cambodia). The growers quickly saw the advantage to 
be gained,' in a region subjected during 6 months of the year to heavy 
floods, by the cultivation of a rice capable of following the rising of the 
waters. Since then the cultivation of floating rice has increased steadily 
until at the present moment it covers from 70 to 80 % of the total 
cultivated area of the province of Chauddc, i. e., 63 000 to 72 000 
hectares; the production amounts to from 115 000 to 130 000 metric tons. 

Growth oe floating rice. — During the first two months of its 
growth, floating rice develops aerial roots like ordinary rice and puts out 
as many as 15 shoots per plant. When this stage is past, in order that it 
may prosper nonnafly its stem must be completely submerged. This 
condition is realised in the low-lying plains, where it is grown thanks to 
the annual rising of the Mekong. As Idle waters rise the floating rice uses 
with them, keeping the tips of its leaves on the surface all the time. Its 

(1) Bulletin da Laboratoire d? Agronomic Colonials, edited by M. A. Cbbvax.teb, No. i. Bs- 
pdces et vari6t£s de xiz de lTndo-CHna, pax Jf.ik CAMtrs, p. 18. {Author's Nats) 
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roots then grow vertically and continue to lengthen out, forming fresh 
nodes At the same time from each node spring rootlets which, in the 
marshy water, ensure the nourishment of the plant concurrently with the 
roots in the ground 

At Chaudoc the plain is constantly covered from July, to November 
with water varying m depth increasing towards the 15th and 30th of 
each lunar month and generally reaching its maximum in September 
or October, The depth of water vanes on the average from 120 m to 
1.50 m. A heavy gradual flood is best for the growth of floating rice. 
It has been found that the water should not rise more than 10 or 12 cm. 
if the rice is to rise with it. 

The water should subside gradually, fox a sudden fall prevents the 
plant attaining its full development and deprives the grains of nourish¬ 
ment just as a rapid rise is unfavourable by submerging it, thereby 
weakening and sometimes destroying it. For instance, in 1917, a very 
favourable year for floating nee, at Chaudoc the rising waters were at 
first 2 15 m. deep (July 1) and finally attained a maximum of 4 82 m. in 
the first days of November 

When the water subsides, the floating rice gradually sinks until it 
lies flat, and from the nodes near the tip, branches shoot (one per node) 
which may, in turn, form one or two ramifications. There may be 3 to 
5 branches per stem, each bearing a panicle. The tertiary ramifications^ 
not haying time to develop completely, do not bear grain. In a field 
of floating rice the branches, which all right themselves, slope in one direc¬ 
tion so that the field presents a very different appearance from that of a 
field of ordinary rice which stands straight up, except in case of lodging. 
The lower part of the stalk which lies flat on the ground, rots and the 
healthy part obtains nourishment by striking roots from each node into 
the ground. From these nodes in contact with the soil there may spring 
secondary stalks which also take root and live a separate existence from 
the mother plant thus leading to propagation by shoots. 

The sta^k of the floating rice is thicker and harder than that of ordinary 
rice, but it is more brittle when dry When it has finished growing* 
it may measure, so the growers say, from 2.50 to 5 metres in 
length. 

The author, examining the stalks of th€ Nam-vian variety, has obser¬ 
ved that the length varies from 3.50 to 3.70 metres. The intemodes are 
very numerous: from 9 to 15 on each stalk. The intemodes of the lower 
part of the parent stalk are the most developed (as much as 50 cm.), and 
become shorter as they reach the top (15 to 20 cm.) On the branches 
the author has noticed the contrary; as they become more remote from, 
the parent stalk the intemodes are longer (6, 11, is, 18, and 25 cm.). 
In ordinary rice the number of intemodes is rarely more than 3 to 5. 'No- 
noticeable difference exists between the leaf of the floating and ordinary 
rice, except that the parent stalk is bare for a considerable height and only 
has leaves on the upper part where the branches are given off. floating 
rice, therefore, is very different from ordinary rice both morphologically 
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and physiologically and, according to the author, ought to be placed in 
the genus oryza as a distinct botanical variety 

Varieties — In 1901 only one variety of floating rice was known 
in Cochin-China, but m 1906 M Pauchout (i) described 10 varieties several 
of which are no longer grown. The cultivated varieties all come from 
Cambodia and there are now 6 m the Chaudoc region. There is little differ¬ 
ence between them from the point of view of vegetation, but they ripen 
at different dates covering a period of 30 days. 

The period of growth of all these varieties varies between 8 and 9 
months, sown in April or May they are harvested in December or 
January. 

The seeds of all these varieties fall very easily, and they often contain 
a variable proportion of red seeds There are also varieties of floating 
rice with entirely red grains. These red grains are sometimes in demand 
among Chinese buyers, probably for distilling purposes. There is also a 
glutinous variety of floating rice, but the grains, however, are less glutinous 
than those of the ordinary glutinous rice and have no smell 

Cultivation. — Towards the end of the first Annamite month, after 
the crops have been gathered in, the straw, which was left on the .ground 
at the time of the harvest, is burnt. During the second month when 
the first rams fall the ploughing is done According to the altitude the 
soil is exposed to the sun during a period ranging from 1 to 2 months, 
so that, m the low-lying districts sowing time falls in the third month 
and in the forurth month where the elevation is higher. Sowing is generally 
done by hand and harrowing is necessary to even the seeds. 

Pice and maize are sometimes cultivated together, and are sowu in 
alternate rows (2 of rice to 1 of maize) at a distance of 40 cm. or in pockets 
spaced at 20 cm. in every direction. The maize is sown 15 days before 
the rice In any case the quantity of rice sown varies from 3 to 5 gia (2) per 
hectare , for ordinary nee that is to be transplanted I gia per hectare is 
sufficient. Floating rice requires no care; its growth is assisted by the floods 
and it flowers about November when the waters subside, and matures 
in December to January. 

At this period the rice is cut with a sickle at a height of about 50 
cm. as with ordinary rice ; the rest of the straw, which is left in the ground, 
is burnt later on. The ground is dry at harvest time. 

Yield. — This varies from 80 to 150 gia per hectare according to the 
nature of the ground and the height of the floods. The average yield is 
from 80 to 100 gia. 

Commercial grades op floating rice — Because of the way 
in which it is grown, floating rice is always more or less mud-stained and 
dirty But, yielding large and usually plump grains, it has the advantage 
of being heavy, giving 24 kg. per gia of 40 litres. Its weak point is that it 
often contains a rather large proportion of red grains which require a 

(1) Pauchout. Note on the cultivation of floating nee in the province of Chauddc. 

Revue Indochwotse 1906. {Ed) - , 

(2) The Annamite gia « 40 litres. (Ed.) 
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longer polishing piocess, and yield more subsidiary products. Fortunately, 
this percentage of red grains has considerably decreased during the last 
yeais, thanks to the careful selection of seeds by the growers At the 
Bice Competition organised in 1902 by the Saigon Chamber of Commerce, 
floating immediately after its introduction into Cochin-China, was 
described as follows — Bound, well-developed gram, well adapted for 
polishing and blanching and on the whole possessing excellent commer¬ 
cial properties More recently, at the exhibition of Bice Paddy and 
Maize oigamsed by the Institut colonial de Marseille in 19x1, a sample, 
submitted for examination to the Bizieres Meridionales of that town 
was judged equal to the large grained Moulmem rice For the native 
palate floating rice has not the same flavour as ordinary rice It is consider¬ 
ed that roasting makes it hard and insufficiently adhesive Apart from this 
slight disadvantage, no complaint is made against it At Chaudoc, the 
local trades do not differentiate between ordinary and floating rice if the 
latter is entirely white. For lots containing red grains the buyer varies 
his price according to the smaller or larger percentage of these grains 
and the cheapest quality generally, sold at 5 -piastres per 100 gia, may, 
m certain cases, fetch up to 12 piastres The market-pnce of the picul 
of paddy at Chaudoc is usually o 50 less that at Cholon. Floating 
nee, owing to the size of its grains, which is over the average, is useful 
for export With this object m view it is worth while for the growers 
to eliminate the red grains from their seeds At the harvest they could put 
aside the panicles and sort them one by one As the red grains are usually 
to be found on entire panicles it would be sufficient to decorticate one seed 
per panicle, setting aside the panicles which contain red grains. This 
simple operation could be entrusted to children, who, as it is well known, 
are to be found in respectable numbers in Annamite families. 

Until the low-lying plains of the North-West of Cochin-China are 
raised, only floating rice can be grown in these districts. Enquiring a 
minimum of care, it is sufficiently renumerative, thanks to its fairly, good 
and regular yield. It is to be hoped that this crop will extend over the 
low-lying lands where the rising of the Mekong leads 1o real floods. The 
utilisation of the vast plain of rushes will have every piospect of success if 
floating rice is grown. 

744 - Preliminary Experiments with Fertilisers in Rice growing in Indo-China. — 

Vernet, G. and N6trs£o-Dtrc Long, in the Bulletin Agricole de l'Institut Sctentifique 

de Saigon Year II, No. 2, pp. 5 a -53 Saigon, February, 1920. 

The authors have made preliminary experiments on the use of ferti¬ 
lisers in rice growing Unfortunately, the experiments are very incomplete 
because the rice fields belonged to natives who were not greatly interested 
in the question, and because they were made at a time when the rice was 
already transplanted therefore the observations could not apply to the 
entire harvest. The first conclusion to be drawn from these experiments 
is that, from an experimental point t>f view, it is useless to make them upon 
the native crops and more searching ones must, therefore, be made under 
{-different conditions. 
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Norwegian and Laos nitrates applied at the rate of 250 and 500 kg per 
hectare gave good results, but it is impossible to make any comparison 
with the control plots for the reasons already given. 

Ltme applied at the rate of 1000 kg. per hectare had no visible effect 
upon rice already transplanted m the ricefields of Hocmon The premature 
harvesting of the crops by the natives presented any comparison being 
made as regards the yield Calcium cyanamide applied in the quantities 
indicated by the Congress of Rice Cultivation at Valencia as representing 
the nitrogen necessary for the whole crops, proved to be poisonous to the 
rice already planted in Indo-Chma 

When given at the rate of 500 kg per hectare, m the low-lying 
parts of the field where the water accumulated most, the rice was literally 
burnt. But the poisonous effect was only temporary, for some of the nee 
plants, which were not completely Jailed, were able to resist and 
prosper. 

But if calcium cyanamide, applied in such large quatities to rice 
already under cultivation proves poisonous it nevertheless appears to have 
a very different effect when applied in very small amounts. Cyanamide 
is a very fine powder and it is very difficult when speading to prevent 
the wind carrying some of the fertiliser on to the neighbouring plots. 

This is precisely what happened, and the authors show that where the 
wind carried a little of the cyanamide powder the growth of the rice 
showed excellent results When the crops were gathered 10 panicles 
where no cyanamide was used only gave 754 grains weighing 16.87 gm. 
or an average weight per grain of paddy of 0.0223 gm. whereas 10 panicles 
with cyanamide gave 1428 grains weighing 32.158 gm., or an average 
weight per grain of paddy of 0.0225 gm* These results are interesting 
but the experiments need to be repeated and made more definite; for 
this reason M Mag-EN, Director of the Agricultural Department of the 
Scientific Institute of Indo-China, immediately arranged to send for a 
speader wMch could be regulated so as to permit the scattering the fertiliser 
evenly in small quantities on the growing rice. 

745 - Some Selected Rice Varieties In India. — See No. 737 of this Review. 

746 - On the High Nitrogenous Content of Certain Camiio dian Maniocs.— ammajw, v , sugar crop- 
in Compies rendus de VAcademie des Sciences ; VoL 170, No. 22, pp. 1333-1334. Pans, 

May 31, 1920. 

Manioc, whose roots constitute a source of much sought after food 
products (flour, starch, tapioca, etc.), is one of the principal food crops in 
the equatorial zone. 

Many varieties are known, but in every case the extremely low 
nitrogen content of the roots is very noticeable; it has thus been usual 
to consider manioc simply as a source of starch. 

Payen gives 3.51%as the content of nitrogenous matter; Theodore 
PEXEitf gives 2.5 and 3%, respectively, ior White and red manioc (these 
figures are calculated on the dry matter). 
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Source 

Moisture 

Matter Nitrogenous 

Madagascar 

1605 

0 74 

» 

1387 

0 82 


13 55 

x 17 

Nossi-Be 

12 16 

^ 091 

Reunion. 

15 61 

0.64 

Guinea . 

1368 

I 40 

Dahomey 

13 81 

0 82 

» 

12 46 

i 49 

» 

. 12.21 

1.23 

Annam 

14*23 

0 96 


Several analyses of manioc made in the Laboratory of the Jardrn 
Colonial from various sources have revealed still lower contents of nitro¬ 
genous matter. 

In addition to this, the Economic Agency of Indo China sent, for 
analysis to the Jardm Colonial, roots of Cambodian manioc, which had 
a much higher nitrogenous content. The roots came from plants grown 
from seed at Pnom-Penh by Mr. De Feacourt, Director of the Agricultu¬ 
ral Department of Cambodia, with a view of obtaining new varieties. 
The plants from these seeds were carefully studied and selected, and 
amongst the new varieties obtained, 5 showed outstanding qualities with 
regard to early maturity or good yield. 

The chemical composition was found to be as follows : 


Register No al the JardM Colonial 



15 858 

15 859 

15.860 

1586X 

X5 862 

15863 


153 A 

154 A 

155 A 

156 A 

157 A 

158 A 


X 

2 

3 

4 

5 

6 


% 

% 

% 

% 

% 

% 

Moisture .... 

11.58 

11.02 

II 16 

II. 06 

II 00 

10 72 

Nitrogenous matter. 

2 93 

4 33 

4 33 

4 33 

6.93 

7*43 

Sacchatihable matter , . 

74*00 

75 30 

76,00 

77 60 

70.00 

75 60 

Crude cellulose ... 

2 70 

2 65 

5 73 

2.10 

2.55 

2.13 

Ash ... 

Hydrocyanic acid. 

2,48 

2 80 

2.50 

2 74 

288 

2.74 

(m mgm per ioo gm 

— 

— 

— - 

— 

— 

— 

of matter) . 

3*7 

4*7 

2.2 

7*8 

6.0 

2.4 


These new varieties ot manioc come tinder the heading of the sweet 
maniocs, 1. e., containing only slight traces oi hydrocyanic acid (con¬ 
firmed by analyses). However, in order to estimate only nitrogenous 
nutrients, the analyses were made after complete elimination of the 
hydrocyanic acid. 

747 - Cultivation of Ghessab (Pennisetum spicatum) at Rome. — pahtanelli 
E., in Stagioni sperimenlaU agrarie italiane, Vol. 1,111, Pis. 1-3, pp. 47-66, bibliogr. of 37 
works Modena, 1920. 

Owing to the necessity oi finding summer fodder crops adapted 
to ?ojd dou&tnfes and to soils that lack water, the author conducted eXpferi- 
ttwats near Rome with several Graminstae of subtropical origin. The 
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good results obtained with Sorghum halepense have been described m a pre¬ 
vious article (1) ; this time an account is given of the results obtained with 
ghessab (. Penmsetum spicatum) which with its varieties typhoideum and 
vulpinum is grownm Abyssinia and Erithrea, under the name of “ bultuc ”, 
chiefly as a cereal , m Central Africa as a cereal, m Tripoli, Cyrenaica, 
Fezzan, etc , it is called "gsab ”, “gassab ” and “abora ” and m Algeria 
“bescua ” (cereal and fodder crop) in the Belgian Congo it is grown 
as a cereal and fodder crop , m India as a cereal and fodder ciop, known 
as “ bajre ” or “ cumbu. ” The fodder value of P. spicatum is recogmsed 
throughout East and North Africa In Italy, P. spicatum has already 
been given a trial on the Bolgheri estate (Pisan Maremma) and m 
Florence; although m these two cases the sowings were made very late 
(May and June), there was an excellent yield of fodder in the autunn. 

In the trials conducted by the author, the seed used was provided 
by the Agricultural Department of Tripoli ; and sowings were made on 
April 16, 1919, on friable, poor land, without fertilisers, in rows 25 cm. 
apart. In spite of the very warm dry summer, Penmsetum remained 
swollen and green ; flowering be^an m July and lasted until the advent 
of the September rains , only % of the plants produced completely ma¬ 
tured seeds In September, the plants had reached a minimum height of 
90 cm and a maximum of 120 cm. The harvest on September 15, yielded 
347.7 cwt - P er acre °f hay with an approximate moisture content of 75 °) 0 , 
so that the yield of hay with 15 % of moisture corresponded to 153.86 
cwt. per acre. The yield would doubtless have been even higher if second 
cut had been taken in July. 

In the United States, the yields have been much higher ; for example 
Mr. Garrison m South Carolina, obtained 840.15 cwt. per acre for 6 
cwt, the first taking place 54 days after sowing, and in Kentucky 696.19 
cwt. of green fodder, i. e., 291.8 cwt. of hay for 2 cuts. 

The plant cut down whilst in flower, dried at 9o°C. and powdered 
(containing only iz % of moisture) had the following composition : 


Crude protein. (N X 625) 
Crude fat (Ether extract) * 
Carbohydrates (sugar) . « 
Cellulose * - 
Ash . » . 


12 % (55 3 % digestible) 
3 9i % 

25 10 % 

36.14 % 

10.16 % 


Cattle having shown a distinct liking for this plant, the author 
concludes that, if cultivated 111 Eatium, it would prove a summer fodder 
crop of the first quality. 

If the grain is allowed to ripen on the early flowering panicles, it is 
possible to obtain, even in Eatium, a sufficient quantity of seed to ensure 
continuity to the crop without having recourse to African seed. In 
the arid regions of the Roman Campa^na, 26.741b,, per acre is sufficient, 
leaving 9.84 ms. between the rows, to^ive a crop which can even be cut 
with a machine, and at the close of the summer, used as pasture, which 


(1) See R. February, 1920, No. 202. (Ed.) 
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is tolerated well by Pennisetum. The plant grows with such vigour 
that all other plants are choked- It is extraordinarily bushy with an 
average of 12 stems per plant, and, when the seeds ripen, the green plant 
continues to send out shoots from the axils of all the leaves. It is advisable 
to remove the ears as soon as it is certain that the gram will ripen. In this 
way the other ears on the same stalk ripen more rapidly. The author 
briefly surveys the trials made in various countries with other varieties 
of Pennisetum proving that this genus provides a fodder crop of inestim¬ 
able value for semi-arid regions, and he considers that " this species 
should be systematically tested m southern Italy and the adjoining 
islands. 

748 - Lotus Corniculatus in Seine et Oise, France. — De rotschild, h , m the 
Comptes rendas des Stances de VAcademie d’Agriculture de France, Vol VI, No 20, pp 
505-508. Paiis, Kay 26, 1920. 

As it was necessary to cultivate large areas of impermeable land 
in the Rambouillet district, Seine-et-Oise, the author kept the fact in mind 
that with a view to rational and economic improvement, it is important 
to give the first place to plants which are the best adapted to the soil 
fertility as it stands. 

In January, 1919, having analysed the hay from the various natural 
meadow lands, and after carefully examining the natural flora, the author 
found that the lotus plant, particularly Lotus corniculatus was growing 
wild on the plateaux and slopes and in the valleys, and gave promise 
of success on the shallow, alluvial undramed upland territory, where 
alfalfa and sainfoin are only occasionally found. 

In 19x9, seeds were sown at the rate of 2.6 lb per acre with evident 
success, the plants varying in height, according to the type »ol soil, from 
3.9 to 15 7 in. , and in exceptional cases to 23.6 in. 

'From the standpoint of food value, the lotus is at least equivalent 
in value to alfalfa and sainfoin. New shoots are sent out continuously 
when it is grazed with cattle and even during an exceptionally dry season. 
It is therefore a valuable leguminous plant for poor regions which have 
limited forage resources, with a view to its use as an improving 
crop. 

M. Schribatxx agrees with M. De Rotschii-d in recommending that 
the lotus should be grown either alone or mixed with Dactylis glomerata 
as a protection crop. L. corniculatus is without doubt a forage crop of the 
first order, and has been up till now too much overlooked, although it 
deserves to be classed m the same category as alfalfa or clover. This 
hardy plant can apparently adapt itself to practically all types of soil, 
and ‘flourishes in all parts of France regardless of climate. It is resist¬ 
ant to disease, productive, of grad fodder value, lends itself as readily 
to pasture as to hay production mid continues growing indefinitely. A 
heavy top dressing of phosphatic and potassic fertilisers is necessary 
to ensure satisfactory results. The high price of the seeds, which are dt ffi- 
. ca if to obtain, is the sole disadvantage attached to, the plant. 
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749 - The Australian Saltbush ( Atripplex semibaccata ) in the United States. 

McKee, R.,In V S Department of Agriculture, Bulletin No. 617, pp 1-11, figs 4. 
Washington, D C , September, 1919. 

Tlie Australian saltbush (A triplex semibaccata) was introduced into the 
United States some 25 years ago, and was distributed throughout the arid 
and semi-and regions. I11 practically all cases, the plantations resulted 
m failure, and only along the coast, in the San Joaquin and Imperial 
Valleys of California, and 111 the SoIt River, Yuma, and Santa Cruz Valleys 
of Arizona has it become well established. The plant is a pciennial and 
prostrate, forming a dense mass from 6 to 12 inches thick. The minimum 
temperature of the regions m which it is naturalised is 19° F ; the mean 
annual rainfall m regions where it is possible to cultivate without irriga¬ 
tion ranges from 9-16 in. While the Australian saltbush can grow on 
practically all types of soil, it is found in but few regions where the soil 
does not contain an appreciable amount of alkali. It is quite drought 
resistant, but apparently not to the extent of some other species of 
Atriplex and other desert plants. , 

The chemical composition of the leaves and stems of A. semibaccata, 
and of the hay therefrom shows respectively : Water, 78.03 and 7.05 % ; 
ash, 4.58 and 19.37 % crude protein, 2.75 and 11.64 % ’> crude fibre, 
3.75 and 15.83 % ; nitrogen-free extract, 10.41 and 44.05 % ; crude fat, 
48 and 2.01 %. The stems and leaves have therefore an unusually high 
content of salt (especially sodium chloride) and comparatively high per¬ 
centages of protein, nitrogen-free extract, and crude fat. 

In regions which offer favourable conditions, semibaccata is quite 
aggressive, and this adds to its value as a range plant. On account of 
its high salt content it is not as palatable as most ordinary forage crops, 
but it is eaten readily by sheep, goats, cattle and horses when other feeds 
are scarce. To be of the greatest value it must be supplemented with 
other feeds. 

The greatest value of this plant is to supply succulent feed in late 
summer and to furnish a reserve supply. It can be used as a soiling crop, 
but has little value as hay. Seed is produced freely, but harvesting 
is expensive. For range purposes A. semibaccata should be sown in the 
autumn, scattering the seeds broadcast in favburable locations and leaving 
it to take care of itself. In sowing with a view to cultivation, the best 
time is in the spring and care should be ta ken to cover the seed only enough 
to ensure moisture conditions favourable to germination. 

750 - Silage Crops other than Maize in Canada. — Trttlman, j. m , Summerby, r. 

Bartow, H., Brother Athanasb, Toole, W., Ellis, J. H , Bracken, J., McCaig, J. 
and Boying, P. A, In The Agricultural Gazette of Canada, Vol. VX, No 6 , pp. 538-544. 
tawa, June, 1919. j§ 

Information concerning silage crops other than maize from various 
parts of Canada, including alfalfa, rye, clover, soya, Sudan grass (Sorgum 
exiguum), millet, rape, buckwheat, sunflower, mixed cereals, peas, and 
vetches. 
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Experiments conducted during 5 successive years at the Nova Scotia 
Agricultural College show that a mixture of oats, peas, and vetches will 
produce, under the prevailing climatic conditions, a larger yield of ensi¬ 
lage than maize, which rarely ripens satisfactorily. The average analyses 
of this mixture and of immature maize are compared as follows : Water, 
74 76 to 81.54 % ; ash, 1.72 to 1.24 % ; protein, 2 60 to 2 02 % ; carbo¬ 
hydrates, 19.96 to 14,25 % ; fat, 0.91 to o 66 %. This mixture, therefoie 
possesses a higher nutritive value. The seed is sown at the rate of 3 % 
bus. per acre, the mixture being composed of 2 34 bus. oats; 3 / 4 bus. 
peas, and % bus. of common vetch. This should, be sown as early as 
possible on rich land ; the green crop is cut before the oats turn yellow 
and is put in the silo through a silage cutter, and care must be taken to 
tramp it well down. 

Wherever maize has not been a complete success, a mixture of peas 
and oats appears to give the best results. 

Peas, soya beans, common vetch, hairy vetch, clover, alfalfa,and wood 
vetch put separately m the silo were not liked by the cattle as much as 
when mixed with maize ; what is more, fodder prepared thus kept in good 
condition much longer. 

Artichoke stems moistened with a little water and slightly packed 
when put into the silo, gave a feed, mixed with maize, of excellent quality. 
The same was noticied with a mixture of maize and sunflower 
heads. 

At the Manitoba Agricultural Colleges 7 silos were filled in 
3:918 with different fodder crops, and the appended table shows 
the results obtained. It is suggested that when the maize crop does 
not succeed, the best substitute appears to be a mixture of cereals 
(wheat, barley and oats), with equal quantities of peas, or, preferably, 
with Sudan grass ( Sorghum extguum ) Alfalfa may be ensiled it owing 
to wet weather, it is difficult to cure lor hay, but ensilage from tins crop 
is rather dry. Buckwheat and rape both make a very succulent ensilage, 
but are difficult to harvest. 


Green weight per acre 

Maize 

Sudan 

grass 

Millet 

Alfalfa 

Cereals 

and 

Peas 

tons, lbs 

x8 1560 

tons, lbs 

5 X<*20 

tons, lbs 

*5 506 

tons. lbs 

5 Sec Cutting 

tons. lbs. 

12 380 

Air dried weight of 
silage . ... % 

Analyses* 

Water. .... % 

Ash ...... % 

Crude Protein « % 
Crude fibre . . % 
Nitrogen free extract % 
Ether extract , . % 

| 

85.34 
J *34 
2 46 
3*3* 
6.97 
a.56 

20 X5 

7o 53 

2.34 

383 

9.00 

22.91 

*-49 

20.53 

! 

80 08 
% 2 28 
313 

4 44 

909 

0 36 

46 69 

55 45 | 
4»7* ; 
8 30 
944 

19*90 

20,83 

8049 
2.63 
4 02 
5 -x 6 
X58 
2.02 


Rape 

tons* lbs. 

30 280 

Buck¬ 

wheat 

tons. lbs. 

13 1,730 

14 06 

28,25 

8657 

82.46 

2.09 

2.40 

2.87 

3 * 7 * 

1.95 

3*]?3 

540 

6.66 

2.12 

084 
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Sunflowers give very promising results as a silage crop ; the cattle ate 
the silage quite satisfactorily and produced rather more milk as a result 
It was however observed that it was more laxative than the oat silage. 

In Saskatoon (Saskatchewan,)the sunflowei variety Giant Russian yielded 
twice as much green fodder as the corn 

In British Columbia lclatively moie red clover is made into silage 
than any other crop, except corn. Prof. Roving icconmrends for this 
district a mixture of 1 bus. of oats + 1 bus of peas + *4 bus. of small 
horse beans + % bus. of vetches per acie. 

751 - Food and Fodder Plants. — Holland, J. II, 111 the Royal Botanic Gardens, Kew. 

Bulletin of Miscellaneous Information , Nos. 1 and 2, pp 1-8-j. London, 1919 

Description of the most important food and fodder plants included 
in the Natural Ordeis : Leguminosae, Grammeae, Cruciferae, and Rosa- 
ceae, etc. 

For each plant the author gives the chief countries of production, 
imports into the United Kingdom, the approximate production of some 
of the principal crops in the United Kingdom, brief details as to uses, and 
other notes of practical interest. 

752 - Cotton in Guiana (i). — Bulletin do VAncnce i! Mi ah des Colonies { formerly Bulletin fibre crops 

de VOffice Colonial), Year XIII, No. 145, pp. 47-48 Pans-MUun, January, 1920. 

The cultivation of cotton was first stated in the Antilles, and the 
Caribs paid their annual tribute to the Spaniaid m bales of cotton. 

During the War of Secession the cultivation of cotton was developed 
in Guiana as well as m the other French Colonies, but tuifortunately, 
was given up afterwards. 

Today, however, more interest is taken in the crop. In Guadeloupe 
(2) and Martinique it is proposed to revive the abandoned industry. In 
the British Antilles the cultivation of cotton has been highly developed 
and there is an important production. 

Guiana ought to follow this example, as it could compete successfully 
in the production of cotton (to which the future promises unle finite exten¬ 
sion) with the other producing countries mentioned and even with the 
United States. 

In Algeria drought is an obstacle to the cultivation of cotton ; this 
obstacle does not exist in the moist climate of Guiana, where cotton can 
be grown both in high and low-lying districts, m river and maritime 
alluvial soils as well as on mornes (3). 

Between Oyapok and Vinceut-Piuqon, all the low-lying ground is 
specially adapted for the production of excellent cotton. Cayenne cotton is 
particularly silky. The production of cotton requires relatively little labour 
and capital, and is suitable for small landowners ; it gives rapid results 
(cotton is obtained m 6 months) and yields 2 crops yearly, one in February, 

(x) This article constitutes the 13th part of the Scries entitled “ X,a Cultuie du Cotonnier 
dans les Colonies franpaises’’ R., May, 1920, No. 522. ( Bd.) 

(2) See i?, May, 1920, No. 322, XX. (Ed.) 

(3) Small isolated mountains (Ed.) 
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tie other in September. The cotton plant in Guiana has the peculiarity 
that it can be renewed indefinitely by cutting the stalk, when it becomes 
arborescent. Guiana cotton is one of the best m the world. Foimcrly, 
the market value had fallen so low that it was not woith while cultivating, 
and ceased to be produced in Guiana, but times have changed and the 
future is full of possibilities. 


PLANTS 

YIELDING OILS, 
DYES, TANNINS 

etc. 


753 - The “ Betratra ” a New Oil Plant of Madagascar. — Hum, f., Garkcge, e. and 
Husson, M, m the Bulletin do PAgence generate des Colonies (formeily Bulletin de VOffice 
Colonial , YearXII,No i 43 ,pp 679-691 Novembei, 1919, YearXIII,No 145,pp 14-31 
Pans-Melun January, 1920 

In the calcareous plateaus with a desert climate (or almost so) in 
the districts of Mahafaly and Bara (south-west of Madagascar) there 
grows a small tree called by the natives “ Betratra, ” and whose oleaginous 
fruit is already, to some extent, utilised for local consumption. This 
plant is almost unknown botamcally ; we onlypossess some data concerning 
it furnished by JumellE .and PERRIES De Da Bathie. Jumellb 
sent the authors a case of fruit gathered in the Mahafaly district for the 
purpose of botanical, chemical and technical examination. The results 
of these studies are summarised m the present note. The plant, belonging 
to the Euphorbiaceae,is dioecious, it is a tree 16.4 to 19.6 ft. high, described 
at fust by M. Jumellb as belonging to the genus Jatropha under the na me 
of Jathropha mahafaknsis Jum., but the same author thinks that it would 
perhaps be better to exclude it from this genus and class it with the genus 
Ricinodendron under the name of Ricinodendron mahafalense. 

The “ Batratra ” would appear to be a distinctly xerophilous plant 
adapted to the desert climate of its native country. The shell in which 
the fruit reaches the market is rather thin, but, on account of its adherence 
to the kernel, is difficult to remove. 

Breaking up the fruit is of little practical value, as the oil cake 
must be regarded a priori as poisonous and useless as a cattle food, for 
which purpose the kernel alone, without the shell, must be used; 100 
seeds yielded 81.4 % of kernels and 18.6 % of husks (to a total weight 
°f 74-3 gur.). ^he yield of oil obtained by expression amounts to 40 % 
of the weight of the undecorticated nuts, which is very satisfactory. The 
yield obtained by extracting with etherin a SoxhlET apparatus is 44.64 % 
of the entire fruit and 57.68 % of the decorticated nuts. 

Chemical examination of the oil (clear, without any characteristic 
odour, and of a pale golden yellow colour has shown that it is semi-drying; 
almost entirely formed of triglycerides of stearic and especially oleic acids 
with small amounts of these fatty acids in a free state, a small proportion 
of volatile fatty acids and a minute quantity of hydrolysed fatty acids in 
the form of triglycerides. 

If Betratra " oil is to be used in soap making it must, when sapo¬ 
nified with potash, be worked with weak caustic solutions at the boil. 
It makes an excellent summer soap which requires the addition of winter 
ml to resist a temperature below + 5 0 C. The oil yields an excellent 
hard soda soap when mixed with copra and lard, 
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The oil would be of special value in the manufacture of soap paste 
for the texile industry and tliat indeed is its sole utility. 

A study has been made of the oil cake from the point of view of its 
use as a fertiliser. It has an aveiage content of fertilising elements, some¬ 
what similiar to those found m flax, exotic lape, black mu staid, Gmzoha 
Oleifem and nuts. Its composition is as follows : Nitrogen, 5 43 % ; 
potash (K 2 0 ), 1.236 % ; phosphoric acid (P 2 0 5 ), 1.589 %. 

754 - Dangers which may occur through the Close Vicinity of the Coco-Palm in Hevea 
Plantations and Precautions to he taken when applying Organic Manure to these 
Plantations. — Dr Wn deman, E , in the Bulletin Agncole de Vlnshtut Scienhfique de 
Saigon, Year II, No 2, pp. 53-54 Saigon, February, 1920. 

An experiment recently carried out m the Federated hialay States 
has shown that the vicmity of the coco palm to Hevea may be injurious 
especially to the latter. 

In one plantation, the Heveas had been planted in lows between 
pre-existent coco palms winch had been felled. The stipes of the palms 
had been split and buned m trenches between the rows of Heveas. 

In 1907, it was observed that a large number of Heveas were a more 
or less seriously diseased. O11 examination, the roots were found to be 
attacked by one or both of the two fungi ; Hymenochaete noxia and 
Poria hypolaientia. 

It was obseived that the roots of all the diseased plants had struck 
down into the trenches where the stipes of the coco palm had been buried. 

In a certain number of cases where the main root had not yet been 
♦affected by the mycelial filaments, it was possible to save the trees by 
removing the infected roots, which were, naturally, immediately burnt. 
But when the tap-root was attacked the Hevea had to be destroyed. 
"Examination of the rotting stipes revealed the presence of the two fungi 
mentioned above and also of Pomes lucidus, a common fungus of tropical 
regions (1). This experiment proves, not only that the parasites of the 
coco palm can pass to the hevea, but also that great care is needed when 
applying organic matter. Such matter, (rottingtruu ks and stipes, branches 
of all kinds and leaves) may certainly constitute, and do constitute, a va¬ 
luable source of humus towards which the roots will be attracted and from 
which they will derive part of their nourishment; but if this matter is 
infected by noxious organisms, it may cause serious diseases, often fatal 
to the plantation. It is therefore impoitant to exercise great care in 
making up manure in the form of mould. If there is any doubt about 
their value from the point of view of fungus mycelium, insect eggs or 
larvae, it will be necessary to disinfect or even burn them. 

In the same way, great caie must betaken in the use of green manures 
on the value of which too great stress cannot be laid. The truth must 
never be lost sight ot that the more intensive the cultivation the greater 
the need of care and hygiene the manager of the plantation must keep 

^- 

(i) See R. September 1918, No. 1 56. (£<#.) 
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watch over "the health of his plants ; the State, by means of a department 
of plant pathology, must enable the planters to fight against the diseases 
which attack and will and more attack plantations in the tropics. 

755 - Preparation Of Cacao. — Teissonjfr, P ,m Journal offtciel de la CUe F lvom, Year 
XXV, 5 Ncu 13 Bmgerville, Tuly i5> 1919 

The amplest process is to wash the cacao beans m order to remove 
the surrounding pulp, and then dry them m the sun Beans thus treated 
are smooth to the touch, and of a light colour ; the inside is brownish, 
inclining somewhat to violet. Cacao prepared m this manner has a 
pronounced bitter taste and no special aroma, therefore the process is 
not only inadvisable, but should be foibidden, if the quality of the cacao 
is to be maintained. 

A superior product is obtained by fermentation, and cacao so treated 
is of greater commercial value than that which is merely washed and dried. 
The beans are placed m boxes, tubs, or barrels, bulled in soil with 15 or 
20 cm protruding. The bottoms of the receptacles are perforated with 
holes to allow of the liquid to escape. The size of the receptacles vanes, 
but the larger the quantity they contain, the more legular and complete 
is the fermentation. 

Thecac&o beans are packed in even layers, and the receptacles covered 
with sacks, mats, or simply banana-leaves ; this is done m the evening, 
and the beans are left until the morning of the third day, when they are 
removed to another receptacle, care being taken to place at the bottom 
those beans that were previously at the top, and to move those at the sides 
to the centre. This must be done every morning until the fermentation 
is complete; in this manner, the fermentation is regular and the product 
perfect* 

The length of the fermentation process varies according to the district 
and the air temperature, but it may last from 5 to 7 days. No precise 
directions can be given 011 the subject as the right time can only be learnt 
by practice. Some guidancemay be afforded by the fact that fermenta¬ 
tion at the Bingerville Agncultural Station takes 6 days. 

The process is considered complete when the interior of tie bean 
has assumed its characteristic red colour, and the beans are then placed 
in the sun. until they are completely dried, for which purpose the cacao, 
is placed on mats, or better still, in rectangular boxes with sides not 
more than xo cm. high. Very good drying-racks are made by nailing mats 
upon frames with raised edges and furnished with feet or placed on cross¬ 
bars of wood 20 cm. above the level of the ground. The cacao is spread 
out in thin layers ; it is frequently turned during the day, and taken 
indoors at night* so that it may not get damp. The drying process 
last from 4to 6 days, according to the heat of the sun : it is complete when 
the beans crack on squeezing between the fingers. 

After fermentation, there is always a larger or smaller amount of pulp 
still adherimgto the beans ; in order to remove this, they are either rubbed 
on a table after being dried or shaken backwards and forwards in a bag. 
The cacao is then rifted, sorted and stored* 
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The skin of the fermented bean is dark-red and somewhat rough 
to the touch; the inside is light-chocolate colour, the centre being lighter 
than the periphery. The beans have a special flavour without the least trace 
of bitterness. 

Even alter drying, the cleaning of the cacao beans, which is effected 
in the above-mentioned manner, is not complete. In order entirely 
to remove the pulp adhering after fermentation, the beans should be wash¬ 
ed immediately after taking them out of the receptacles, if this be 
possible. Washing does not improve the quality of the cacao, but it 
improves its appearance ; the colour of the skm is uniform, and smooth, 
like that of washed and unfermented beans; dryingtakes place more rapidly, 
and all smell of fermentation is removed. The product thus treated, 
always fetches a higher price on the market. 

Washing, however, should not be practise d in order to conce al in complete 
fermentation, which can easily be detected by the internal colour, and 
the taste of the beans, these being the same as m the case of fermented 
but unwashed cacao. 

Now that cacao production in the Ivory Coast is making decided 
progress, it is necessary to induce the natives to adopt the best methods 
of preparation in order to maintain the quality that it has been reported 
to possess, by commercial and industrial experts, to obtain a uniform pro¬ 
duct for the whole colony by means of the adoption of the same method 
of preparation, and to ensure proper fermentation followed by washing 
the beans, whenever sufficient water is available. 

756 - Camomile Cultivation in Aajoii, France. — iimm, k , m Comptes rendus de VAca - 

demie d' Agriculture de France, Yol VI, No. 18, pp 467-1.69. Pans, May 12, 1920. 

In the Department of Maine-et-Loire, medicinal plants, of which 
the camomile is the chief, are grown over more than 300 hectares. The 
number of camomile growers is about a thousand, not counting some 4000 
persons engaged in cultivating and gathering the flowers. 

The camomile produced in this district has special qualities of fragance 
and aroma which are due to the climate and soil of Anjou, but unfortunately 
the falling prices during the last few years appear to have discouraged the 
growers, who show an inclination to replace camomile by other, more 
paying, crops. 

Camomile-growing is, however, very important because it is specially 
suited to small holdings, and provides remunerative occupation for all 
the members of the family. 

757 - The Insecticidal Properties of Different Parts of Pyredhram c/iterariae- 

folinm, and of its Flower-Heads at Various Stages of Development (1). — 

Fassarini, N.„ in Nuovo botcmico Haliano, New Series, Vol. XXVII, Fart i, 

PP 1-6. SancasaatiQ, Val dt Pesa, January? *920 

The author has compared the insecticidal properties of feverfew 
(Pyretkrum cinerariaejolium) from Dalmatia, Florence (Forestry Insti¬ 
tute), Scandicci (Agricultural Institute) and Palermo (Botanic Garden), 

(1) S<=>e R, October-Deceraber *919, No. 1x51, (Ed.) 
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as well as those of ordinary insect powder, and found that they were all 
practically the same. The insects used m the experiments were the 
housefly, ( Mnsca domestica), dog-flea ( Ctenecefih'alus cams) and the ant 
{Crematogaster scutellans.) 

He also discovered that, although some investigators deny all 
insecticidal properties to the stem of pyrethrum, the leaves, roots, and 
stem when properly dried and ground, have all considerable insecticidal 
properties though to a less degree than the flower-heads. 

No particular differences were found as regards the various parts 
of the flower head (hgulate florets of the ray, tubular florets of the disk, 
tracts of the involucre, and receptacles). Previous investigators were 
a 11 agreed that the flower-heads should be gathered while still young, 
and before the rays have opened In order to test this the author 
gathered flowers at different stages of growth from the* bud to the fruc¬ 
tification and after drying and powdering them, he tested their eflicacity 
in destroying insects, and demonstrated the very evident superiority 
of fully-developed flowers-heads, and of those with lays entirely expanded. 

- Thus the idea that the flowers ought to be gathered at an early stage 
can only be explained from the commercial standpoint, as the more 
mature the flowers, the more easily do the petals become detached 
and fall. 

The author also tried the effect on mosquitoes of the fumes liberat¬ 
ed during the incomplete combustion of pyrethrum, and found that the 
insects were stupified, but not killed, so that after some hours, they 
regained their wonted activity. 

758 - The Use of “ Falasco ” in Paper Making. —pavarino, g t. and Caswxlari, g., 
in Le Staztoni spenmentah agrarie tiahane, Vol. 1 , 111 , Pts 1-3, pp, 33-46, tables* 1. Ho- 
dena, 1920. 

In the neighbourhood of Pisa, the name “ falasco ” is applied to a 
bog plant, which is cut down and made into hay during the season when 
the marsh is dried up. The crop is generally gathered in July, before 
the fruiting stage The falasco plants mainly belong to the natural 
orders Poaeeae, Cyperaceae, Typhaceae, and Juncaceae as shown by the 
following list: 

Chief species constituting fatasco hav : Common reed ( Phrugmites 
communis ); common sedge [Carex nparia C glauca, C. vulpma) ; giant 
sedge (C. maxima) ; C. pendnla ; C. strula; C. paludosa ; C stdlulata /rush 
{Scirpuslacudris), Sc tnqueter; Sc. Holoschoenus ; sea-rush (Sc manhmus), 
Cyperns iextihs , galmgale (C longus) ; C. vegetus ; C. Monti; Schocmus 
manscus; lesser reedmace (Typha angusUfoha); great reedmace (T lati- 
folta ); Heleoohans palustris; wood small reed (Calamagrosfos epigeios ), 
Arrndo Donax ; jointed rush (Juncus articulams);t hread rush (/. fihformis); 
common rush (J. conglomerate) , hard rush. (/. effusns ); sea rush (/. mariti- 
mus); slender msh (J tenuis); J. obtusiflorus , J, tcnageia; branched bur- 
reed (Sparganium ramosum) ; Glycenq aqmtica ; arrowhead (Sagiftada 
sagiitaefolia), 
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Plants intended for special use aie collected separately when they 
have reached the required size. Usually the propnetors of the maish sell 
the falasco as it stands , flic bnyei pays a fixed sum per acre and himself 
takes the responsibility of the cutting, drying and transport. Only a 
part of the falacsco is used m the manufacture of lopes, matting, baskets, 
or to cover chairs, wine flasks, etc , 01 as stable litter, manure etc A 
considerable number of plants rot away during the rainy season. The 
marshes in the Pisa district give an average annual yield of 20 2 cwt. of 
falasco per acre On account of the present shortage of material for 
paper making, the author investigated the marsh plants m the Pisa dis¬ 
trict, in order to find out if they could be utilised m the papei industry 
in the same way as rushes were utilised during the war in the United 
States, and the marsh plants round the Masunen Takes in Germany, 
where various species of Sphagnum and Enophorum abound 

Special attention is drawn to the botanical, physiological, microsco¬ 
pical and chemical characters of the following species Carcx palndosa, 
Phragmites communis, Si irpus lacusiris, Typha angustifoha, and Cyperns 
longus The cellulose content was determined by chopping up and heat¬ 
ing in a 6 % solution of caustic soda under a pressure of 3 atmospheres 
for over 3 hours, pouring off the liquid, filtering of the sediment, washing 
and bleaching with chloride of lime at the rate of 10 % of the vegetable 
material, pressing, and dryng The data obtained are quoted in the 
appended table . 



Amount j 

Weight , 

Yield 

Name or Plant 

of material 



treated * ] 

1 

after treatment 1 

or Cellulose 

Carex paludosa . 

200 g 

86 g. 

43.0 % 

Phragmites communis ...... 

200 

05 

47,5 

Scirpus lacustns ....... 

200 

91 

45.5 

Typha angustifoha . 

200 j 

88 

44 .° 

Cyperus longus ..... 

200 

i 

50 

25,0 


It will be seen that, with the exception of Cypcrus, these marsh plants 
give a high yield of cellulose. 

Bleaching the fibre with sulphur dioxide and permanganate of potash 
did not given as favourable results as with chloride of lime. It may be 
concluded that the principal falasco plants vrtll furnish long, even fibres 
suitable for filtering. As the cellulose content does not notably differ 
from that of good paper-making plants, all the members of the falasco 
group may be considered as material especially adapted for paper-making. 
Experiments made in the laboratory 011 these same plants confirm these 
results. 

759 - Mu scar i comosum and Hyacinihus cHiatus as Forage and Econo¬ 
mic Plants. — See No. 795 of this Review. 
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760 - An Account of the Amygdaleae and Apple Trees of the Cold Regions of 

Indo-China and South China (1), — Chuvaliur, a , m Comptes r endue de VAcademic dcs 

Scien-ces, Vol d.XX, No 19, PP 1127-1x29 ^ans, May xo, 1920 

Indo-Chma includes m the upper regions of Tonking, and Laos, and 
in the mountains of Annam, several million hectares of land capable of 
cultivation, where most of the plants ol temperate and sub-temperate 
countries, viz, wheat, barley, hemp, flax, poppy, and nearly all the 
European fruit trees, can be grown 

The fruit-trees are already represented by species, or varieties, differing 
from those cultivated in France, and the author undertook his investi¬ 
gations with a view to improving the native trees or using them as stocks 
upon which to graft choice French varieties or for the purpose of obtain¬ 
ing hybrids by crossing them with these varieties He was assisted in 
his researches by ML IMvmB of the Agricultural Service of Indo-Chma. 
The plants were identified at the Museum Herbarium, and much help was 
afforded by M. J Cardots, recent revision of the Asiatic Rosaceae. 

The peach (Persica vulgaris Mill) is to be found almost every where 
in Tonkmg, but its numerous, ungrafted varieties are different from those 
cultivated in Europe The species is said to be indigenous m China; 
it is very common in Yunnan, and the author has found it apparently 
wild among the brush wood on the Chapa massif in Tonking at altitudes 
varying from 1000 m to 1500 m. A dwarf variety with pmk double 
flowers (P mna Mill) is grown as an ornamental plant in gardens in China 
and Annam. Another variety with small spherical fruits with little pulp 
(P Davidiana Carriere), which the author formerly met with in China, was 
frequently seen by him in the gardens of Tonking 

The author did not come across the almond tree [Amygdalus 
communis L-) m Tonking and Amygdalus cochin chmensis Loureiro is a 
mystery to him Very probably the tree was not an almond at all, 
for Lotjreiro frequently made similar mistakes with regard to other 
genera. 

Plum-trees (. Pmnus spp) are cultivated in may gardens in Tonking 
Laos, and in North Annam. They belong to the Himalayan and Chinese 
species, Prunus inflora Roxb. The author knows a farly large number 
of varieties which reproduce themselves from seed, some of which have 
violet, others pinkish White fruits, whilst some bear yellowish plums the 
size of a small rmrahdk , or even smaller. These plums have a bitter 
favour, and need improving. 

The Japanese plum {Prunus Mume Sieb and Zucc.) is sometimes 
grown in gardens at Tonking mereby for the sake of its pretty double 
blossoms. 

* The apricot {Armeniaca vulgaris Lamk.) which was imported long ago 
from China, is also cultivated in Tonking gardens but it is a variety bearing 
small fruits with little pulp. It ripens in April m the Delta. 

An indigenous cherry {Cerasus Puddum [Roxb] Wall) is found in the 
forests on the mountains in Tonking, at an altitude of about 800 m. neat 

{1) See R^Jtdy-September, 1919,Nos. 90S aad 909, and R., Pelbmaiy,i9«o, No. 58. {£<*} 
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Eangson, and at 1200 to 2400 m. at Traniuli. It is a large tree with red 
flowers, the fruits are blackish red, very little pulp, and a bitter taste, 
being almost uneatable The ICmopean cherries, however, graft very 
well on this stock 

The European apple-tree does not exist in China Its place is taken 
by Malus fiyunijolia [Willd ) Borkh, an autonomous species, and not a 
hybrid (Rehder) It is farly commonly cultivated in Yunnan where it 
bears fruits resemble the Api apple, which ripen in May and June These 
apple-trees have been introduced into some parts of Tonkin, and seem 
to have become acclimatised. 

Two very interesting species of apple grow wild on the high plateaux 
of Indo-Chma. One is Mains Downert A Chev. ( Pyrus Doumen Bois), 
which grows on Eangbian and its spurs, at heights varying from 800 to 
2000 m ; the other is Malus laosensis A Cliev (•== Pyrus laosensis Cardot), 
and is found at Traninh at an altitude of 1500 m., and therefore should 
grow also on certain mountains in Tonkin. 

These two species form large trees producing fruit that resembles 
some of the Normandy cider apples, in shape, flavour, and colour. From 
these Tonking apples, M Mu&viuuE has made a beverage very like 
Normandy perry in colour Although these two species grow in the depth 
of the foiest and receive no care from the present mountain population, 
the author thinks it is very possible that at some distant date, they were 
cultivated and improved. Colour is given to this supposition by the 
presence of M. Doumcri and M laosensis round some of the pagodas of 
Taos, where they are tended by the bonzes as sacred trees. 

761 - A Description of the Pear, Walnut, and Chestnut Trees of the Cold Districts of 
Indo-China and South China. — Chevalier, A., in Comptes rendus de V AcadSmi 
des Sciences, Vol 170, No 22, pp 1335-1336. Paris, May 31, 1920. 

The pear is represented m South China and Tonking by various culti¬ 
vated species differing from Pyrus communis, and known under the 
collective name of Chinese pear-trees. Their fruit is full of stone-cells, 
contains but little juice, and is only fit for compotes, to this group belongs 
Pyrus Semoni Carnere, a variety of P. ussuriensis Max , which the author 
saw in a native garden at Thanh-Ba (Tonking) ; it is also to be found 
here and there in the central region. This pear is not grafted by the 
natives, but is propagated by slips or layering. 

Two species of Pyrus occur wild in the mountainous regions of Indo- 
China, and can be used as stocks for cultivated pear-trees ; one is P Pashta 
Ham (includes P. Kumaone Done), remarkable for the polymorphism 
of its leaves, and the other is P. granulosa Bertol. The latter was found 
by the author in the experimental farm of the Pasteur Institute at Homba, 
in the Annam mountains, at an altitude of 1500 m, and its habit of 
growth is worthy of mention. 

P. granulosa grows in the moist, virgin forests, it develops first in 
the humus m the forks of trees, like an epiphytic orchid,/ and sometimes at 
a height of 10 m. Gradually, the principal roots descend the supporting 
trunk, and finally reach the soil into which they penetrate. From this 
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time, the branches of the tree develop, bear flowers and fruit, the tree 
mingling its crowns which often has a diameter of 8 to xo m , with that 
of its support. 

In Yunnan, a very remarkable variety of the walnut is cultivated 
(Juglans Duclouxiana Dode). Its shells are very thm and fragile, but 
it is worth growing and has recently been planted at different places m 
Tonking and Laos Another variety with very hard nut~ v shells (J sctgiUala 
Dode) grows in the same region. Both these varieties yield an excellent 
wood that can replace common walnut m the manufacture of the butt- 
ends of rifles. In 1917, there was a stock of 10 000 tons of this wood at 
Yannanfou. During the war, the idea had been entertained of exploiting 
it for the purpose of supplying France, but eventually the wood of a genus 
of Lager stroemia, known undei the native name of " Banlang, ” was 
chosen. Almost pure stands of this tree are to' be seen in certain forests 
of Cochin-China and Cambodia. 

Castanea Duclouxiz Dode, a species regarded by the author as akin 
to Castanea vulgaris Lank, var yimammems Franchet, is an arborescent 
chestnut very common in Yunnan, bearing averageTsized fruits and repro¬ 
ducing itself from seed without there being any need of grafting It 
should be known by its older name of C. molhssima Blume. 

In November, 1909, M. sowed some chestnuts at Chapa 

(Tonking), and, by 1917 the seedlings had become tiees bearing large fruit 
of good quality that ripened about Oct Ler 10 

Quite recently, commandant Foist discovered in the mountainous 
region of the second military district of Tonking, a chestnut t r ee with very 
spiky fruits and hairy leaves of which the lowc r surface was quite silvery 
This seems to be a variety (C. Eomt Chev) of the preceding species. 

In Indo-China there aie a dozen species of Castanopsis , some of which 
are closely related to the genus Castanea . One of them, C tnbuloides 
C. D, C, is cultivated in the middle region of Tonking (Pays de Detham), 
and from it, the natives obtain a nut much like hazel-nut in flavour. 

762 - The Mango In the Belgian Congo* — in tfce Bulletin agrtcole du Congo 

Beige , Vol X, Nos. 1-4, pp 185-240, figs. 14. Brussels, Karch-December, 1919. 

The mango {Mangifera mixed) has been introduced into the Belgian 
Congo, but the fruits of the varieties found there are not to be compared 
with those usually eaten m It dia, the Antilles, and Central America. 
Those at present consumed in the Congo, with the exception of choicer 
kinds obtained in the Eastern Province and the Upper Kasai, are fibrous, 
have a very strong turpentine flavour, ripen unevenly and are only fit 
for cooking. 

It is therefore necessary to introduce, and to propagate by means of 
grafting, good varieties with large fruits, containing few or no fibres, and 
with sweet and succulent pulp. 

The mango is most suitable as a native crop in districts neat the 
principal centres of the Colony. Anyone possessing a good variety could 
certainly sell the fruit for a high price. 
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The same attention should tlicreiore be devoted to fruit tree culti¬ 
vation in the Congo as in other Colonies The mango is one of the most 
paying trees, and its fruit can be expoited 

The author treats in detail the following questions’ History, de¬ 
scription, synonymy, distubution, and varieties of llie mango (Florida, 
Ceylon, India, Java, Trnudad, Porto Rico and Cuba), the best varieties, 
methods of improvement, classification of the varieties, climate, propa¬ 
gation (seeds, marching, layering, shield-grafting, cleit-giaftmg crown- 
graftmg, the Goa system of grafting, etc), soil cultivation, pruning, gather¬ 
ing, diseases, methods of using mangoes, packing and transport, expoita- 
tion, market 

763 - The Possibility of Cultivating Feijoa Sellowiana in Italy. —pkuxorini, m , 

in Rasseqna della Produztane tiahana, N-umero specialmente dedicate all’ A^ncoltura t 
all'Ahmentazione, ed allc Industrie denmnti, Year IV, Sect D , No 6, p 25, figs. 2 Milan, 
June, 1920. 

This Myrtacea is a native of Estam Brazil, and was introduced for 
the first time into Europe about 1890 by Andr£, who tried to popularise 
it in South France, but without success. I11 1901, it was introduced into 
California, where it spread rapidly. In Italy, Feijoa Sellowiana is sold by 
all larg« seedsmen, and it grows in the South of the Peninsula, the islands, 
and even in the North in very sheltered spots, such as the Rigurian Ri¬ 
viera. 

It is a shrub 4 to 5 m. high; it is not particular as to soil, resists 
drought and winds, and beais cold better than the lemon (the author 
found it could resist as much as — 5 0 C). F Sellowiana may be propagated 
by seeds or cuttings but the former soon lose their germinating power. 
The seed lings come up in 4 to 6 weeks after sowing, and the shrub flowers 
after 3 or 4 years at the latest. Experiments in grafting it on other 
Myrtaceae (Eugenia and Psidium) have, so far, proved unsuccessful 

The author considers that this species should be widely cultivated 
in Italy. The fruit is excellent, the shrub needs little care, and hitherto 
has not been attacked by special parasites. 

764 - The Vine in Madagascar, — Bulletin de V A genet Gtnfrale des Colonies, Mmist&e 
des Colonies, Year XIII, No. 146, p. 162. Paris-Meluu, February, 1920. 

The vine bears fruit m various regions in Madagascar. It is round 
in Imerina, Ambositra, and Betsilco, where it produces very good fruit. 
The grapes, when ripe, have an excellent flavour, and many colonial vine- 
growers have succeeded in obtaining very fine table-grapes. The vine, 
however, has a low alcohol content, and is of somewhat inferior quality. 

Experiments have been carried on for a certain number of years 
in order to determine the best local conditions for growing this vine, and 
to study the wine-making processes. A new step has been taken in 
this direction. 

Owing to the extension of wine-growing in the Province of Flana- 
rantsoa, and the importance of investigating and determining methods 
of winemaking in this region, the Governor-General of the Colony has 
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passed a decree establishing an oenological laboratory which, will b^. direct¬ 
ed by a medical inspector of the native Medical-Assistance Service. 

765 — Lime and American Vines. — de angeus d'Ossat, m Le staziom spemmntah 
a gran a ttahane, Vol Rill, Nos 1-3, pp 97-100, x plate Modena, 1920. 

In a preceding article (II calcare e le viti amencane, Le staziom spen- 
mentah agrarie itahane, vol XI/VII, pp 603-620, 1914), the author ex¬ 
pressed grave doubts as to the truth of the common opinion regarding the 
lime resistance of American vines In the present paper, he gives the 
results of his subsequent observations, which confirm his previous state¬ 
ment. The experiments were carried out in the agricultural garden 
of the Istituto Superiore Agrario at Pemgia, and on the farm of Casalma 
which is attached to it The data obtained reveal very evident contradic¬ 
tions between the theories based on the acidometric scale, and the facts 
observed by-Prof De Angeeis, of which a summary is given in the follow¬ 
ing table: 


Vines 

Theoretical 

resistance 

Percentage 
tolerated at Perugia 

. Ju. 

Ifabrusca .... 

Per cent 

5 

Per cent 

30,02 — 40,35 

lyabrusca x aestivalis... 

5 

27,81 — 35,43 

Riparia tomentosa. 

17,5 

32,83 

Riparia vigorosissima... 

15 

22,34 — 40,76 
36,99 1 

Riparia glabra.. 

12 

Rupestris of Velleta... 

I 7>5 

38,88 

Riparia vigorosissima of Avelhno. 

17,5 

42,20 


766 - Vine Growing Experiments on Calcareous Soil. — Sagnxer, h., in Compies rcndus 
de rAcademic d'Agriculture de France, Vol. VI, No 19, pp. 475-476. Paris, May 19, 1920. 

The author communicated to the Academic a paper by MM. E- Zacah- 
kewicz and A. Tactjssee dealing with the results obtained with American 
vines and their hybrids in an experiment field, planted in 1891, on 
an estate at Fontaine de Vaucluse (Department of Vauduse). 

The experiments lasted for 28 years, and bore upon 68 varieties of 
different origin. 

The soil is extremely calcareous. From the physical standpoint, 
it consists at a depth of 30 cm., of 57 % of fine earth, and 43 % of lime. 
Its fertility is very low and it is extremely dry m summer 

Most of these varieties have disappeared, owing to their being unsoit- 
ed to the soil, and probably also to lack of cultivation and manure, as the 
experiment field was left unmanured, on account of scarcity of labour, 
during the 5 years of the war. The vines that did well, therefore, showed 
great powers of resistance. 

From observations made in November 1919, the authors classified 
the survivors as follows: 

[TSA-rca] 
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Fairly robust varieties Pineoux X Rupestris 1305; Couderc No. 1325; 
174 26 Couderc. 

Robust varieties Chasselas X Berlaudien 41 B, Berlandieri Kcole, 
74 40 ; Couderc 132 9 , Hybrid Berlaudien Malegue No 6 

Very robust varieties, Bcilandieri x Hr Dawm’s Alicante; Bouschet ; 
Dr Dawin’s Berlaudicri with compound bunches, Bcrlandieri Resseguicr 
Nos. 1 and 2 , Aramon X Rupestris Ganzin Nos 1. and 9, Motnvedte X 
Rupestris 1203 , Rupestris du Bot 

MM ZaChareWicz and TaCusser conclude by stating that, by means 
of these last varieties, it would by possible to reconstitute a vineyard 
successfully on most soils. 

767 - Different Varieties of White Malvoisie. — Sannino, E a , in the Rivtsia ih Ampc- 
lografia, Year I, No 10, pp 141-142. Alba-Reghorn, May 15, 1920. 

Some wine-manufacturers have .spread the belief that malvoisie is a 
vine producing aromatic grapes, that is fruit with a special odour and fla 
vour very similar to those of muscatel. Under the name of malvoisie, 
however, a large number of black and white grapes (few red) are culti¬ 
vated, and only some of these possess the characteristic odour which 
causes malvoisie to resemble muscatel. 

The white malvoisies of Piedmonte, Asti and Alexandria, are really 
aromatic, and have been described and figured m Volume I of the “ Vigno- 
ble ” by Mas and Purreat (p 145.pl 73), and by Rovasenda, in whose 
classification they appear under Nos 53 and 57 as vines with oval grapes 
of fine flavour with smooth pips, and 3 or 5 glabrous lobed leaves. 

The above mentioned plate in “ Be Vignoble ” represent a fine bunch 
with large, oval, light-yellow grapes having all the appearance of choice 
table-fruit. Prtrrat, however, draws attention to the fact that, owing to its 
soft pulp, this grape must be regarded as a wine-making variety, Formerly, 
it was used either alone, or mixed with muscat grapes in the manufacture 
of a sparkling muscatel, which Purrat considers too aromatic for French 
taste. 

The idea is that all malvoisies are aromatic grapes and must have 
originated from the character of this Piedmontese variety. 

Certainly the Tuscan, or Bong malvoisie, is also aromatic It has 
been described and figured in L‘ Amftelografia Italiana (Part. I, p. 17, 
pi. IV) and in Moron’s Ampelografit, (Vol. II, p. 747, fig. 57); it is the same 
as the white Bari malvoisie the white Zante, the " Cannilunga ” malvoisie 
of Novoli (Becce), etc. and the Conegliano Prosecco. 

The Bipari malvoisie decribed and figured m Morons’ Ampelografia 
(Vol. II, p 747 fig 56) is an aromatic grape as Mendolp. also said. At 
Catania, in 1910, a considerable number of vines from the Bipari isles and 
bearing magnificent white grapes of a golden colour were pointed out to 
the author as belonging to the Bipari malvoisie variety. If however, the 
true Bipari malvoisie is aromatic, these Cataniap vines, must be of another 
kind. In any case, the Bipari malvoisie wine is always without aroma 
and has the strong alcoholic flavour of vin de paille. If it is made from, ah 

£re«-W] 
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aromatic grape, tlie loss of aroma must be due to evaporation while the 
grapes aie drying in the sun, which happens in the case of muscatels also. 

Count Rovas^nba in his Saggio di tui Ampdogyafia universale 
after having classified all the vines from “ malvagea ” to the violet malvoisie 
of Istria, adds. “I have only arranged m order, and under the supervision 
of the vine-growers of different countries, the numerous vaiieties of mal- 
voisie mentioned by other writers It was not possible m this catalogue 
to indicate their identity or diversity To do so would have entailed much 
discussion, and, further, given the present state of the knowledge of the 
subject, we feared that, assisted by our own experience alone, it would 
by impossible to evolve any order out of this chaos In our opinion, the 
name malvoisie should only be given to aromatic grapes with the special 
flavour ot a slightly bitter muscatel There are, however, so many 
grapes of ordinary flavour bearing the name of malvoisie, that it is hopeless 
to try and deprive them of it, even though they have no right to the title. ” 

In order to prevent all confusion in the future, the word aromatic should 
be added in the case of all malvoisies with an aroma like the Piedmontese 
variety. Those grapes that are not classified as aromatic, should be 
understood to be grapes of ordinary flavour. In Rovasknba’s classifica¬ 
tion, all the ^umbers from x to 50 are such varieties, whereas numbers 
51 to 110 include all varieties with the flavour of the muscatel, or of the 
Piedmontese aromatic malvoisie. 

768 “Duranthona Good Direct Bearer. — Stevano, a., m the Rivista d% Ampegifografm* 
— Year I, Nos. 7 - 8 * pp. 99**03 Alba-I/eghorn, April 15, 1920. 

During the last twenty years, the author has been testing, in his 
vineyard at Savigliano (Province of Cuneo) various hybrid direct bearers 
The variety known as Capitaine Duranthon proved itself superior to all 
the others. It is in the first place distinguished by exceptional vegeta¬ 
tive growth, its shoots attaining the length of from 6-7111 after the third 
year, so that they can be trained, either in festoons, or on pergolas. The 
following characters of the hybrid were also observed: (x) Almost complete 
resistance to plylloxera , vines grown for 19 years on soil infected with 
phylloxera are still immune; (2) great resistance to fungoid disease ; 
at the flowering season; it, however, requires one or two preventive spray¬ 
ings ; (3} abundant yield , from a single adult vine about 71 to 75 kg. of 
grapes, or half a hectolitre of wine, is obtained ; the bunches, of which 
3 are borne on a branch, are fairly closely-set, much winged, conical, and 
from 20 to 25 cm long ; the grapes are of medium size, and round ; if hung 
in an uninfected room, they keep as long as one year without rotting; hence 
they can bemused for liqueur wines (vino santo) , (5) it produces much must; 
x hectolitre of must can be obtained from 140 to 146 kg of fresh grapes 
or 120 kg. of grapes that have been kept for 20 days; (6) high sugar content ; 
usually from 19 to 2X %; in 1919, it was as much as 31 %, which corresponds 
to 20 % of alcohol, (7) acidity, 8 per thousand ; (8) wine with a pure 
smell and flavour; colour rather a dark-red, clear; it ages easily if left 
sightly m contact with the air, (9} it is not a table-grape, for the berries are 
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somewhat small, but the skim is thin, and the pulp detached ; (10) it 
ripens early (September 15-20,) but it begins vegetative growth equally 
early, which is a serious defect, as it is thus exposed to frosts However, 
in 1919, after the frost of April 23 had destroyed 9 / 10 of the normal 
ones, the new buds alieady contained young bunches, and yielded 
a crop almost as large as that of 1918 , (11) “ Duranthon ” suffers 

from drought and therefore, is not suited to cultivation on hill slopes. 

769 - Good Vine-Stocks Of theTrentino( 1). — Zanoixi, L , m th cRwistadi Ampelografia 

Year I, Nos 7-8, pp 113 Alba-Leghorn, April 15, 1920 

The vine, Rupestris Gothe No. 9, is characterised by well developed 
shoots that are proof against the rigours of the winter, and by large leaves 
which are, however, less glossy than those of Rupestris metallic a. It 
is largely cultivated in Styria, where its good qualities make it preferred 
to other vines of the Rupestris variety Its wood reaches complete 
maturity. This vine grafts well,* and is easily propagated by slips. The 
graft grows luxuriantly, and the grapes npen at the noimal time. This 
Rupestris will grow 111 poor, dry, and stony soils, provided they do not 
contain above 25 % of soluble calcium carbonate. According to 
Zweifler, it appears to give excellent results, especially when the vines 
are grown low and pruned close. 

Ripana X Rupestris Scliwarzmann has recently become a favourite 
with vine-growers, who prefer it to Ripana It much resembles the latter, 
but is superior on account of its harder, more compact wood, which is 
more resistant to the cold in winter, and to the alternations of frost and 
thawing. The long shoots of the hybrid assume a dark brown colour 
and npen perfectly, its large leaves recall those of Ripana , whereas it 
resembles Rupestris m the colotir of the leaf-veins which are more or less 
red. The hybrid is generally very robust and grows luxuriantly. It 
cuttings strike easily, and it grafts well, the stock giving strength to the 
scion, which becomes almost as large as the stock, so that at the crown 
of these vines, there are none of the special const lictions peculiar to the 
Riparia vancty. Ripana X Rupestris Sch. grows Well in all soils suited 
to Ripana, and can adapt itself to those light, or heavy, soils where Riparia 
would suffer It has, however,, the defect of being little tolerant of 
lime, only being able to resist 32 % of this substance. It hastens the 
ripening of the grapes and improves their quality. 

770 - Hybrid Vine-Stocks for Sicily (3). — Grimajudt, x, , in Italia vinlcola ed agraria. 

Year X, No, ix, p, 118. Casale Motif errata, March 14, 2920, 

The following Italo-American hybrid vines have been specially 
recommended by Dr. Paulsen for use in the reconstitution ot vineyards 
in the centre of Sicily, taking into account the conditions prevalent in 
that part of the island. ~ 

For ,j>ry calcareous, sandy loam soil with heavy calcareous 
subsoil. — Paulsen hybrids : Catarratto X Berlandieii 2 No. 779 hnd 

(2) See JR. June, 1919, N. 663 (Fd.) 

( 1) See S. Jane, 1930, No. 66 a. (Ed.) 
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Berlandieri x Aramon Rup 1043, Ruggen Hybrids : Berlandieri x Rup. 
du IyOt 131 apd 140. 

For calcareous, clay loam soils with marly, fairly damp subsoil. 
— Paulsen hybrids. Berlandieri X Rupestris Martin 1381 and 14*7 > Ber¬ 
landieri 2 X Riparia Rupestris 2 A 1119, Berlandieri 2 X Ripaua Rupestris 
3309 No 1776, Ruggen hybrids. Albanello X Berlandieri 8 and 19 

For damp, calcareous clay soils. — Paulsen hybrids : Cataratto X 
Berlandieri 2, No 779, Berlandieri 2 X Mourvedre Rupestris 1202 
No. 1322, Ruggen hybrids Berlandieri X Rupestris du. Rot Nos. 131 
and 142; Grimaldi hybrids Troia X Rupestris 1132 

For slioht calcareous, damp, sandy loam soils* - Paulsen hybrids : 
Berlandieri 2 X Aramon Rupestris 1045 ; Berlandieri X Rupestris Mon- 
tic >la 782; Rugger 1 hybrids : Berlandieri X Rupestris du Lot, Ber¬ 
landieri X Rupestris Metallica 122; Berlandieri X Riparia, 188, 205, 
225, 267. 

A few years, however, are not long enough in order to judge of a new 
hybrid. It must be studied on its own roots, and also grafted, for many 
years. In hot districts vigorous development m the first few season is 
not always a good sign for the future The affinity of the graft does not 
reveal itself at once, sometimes only after 8 or 9 years have elapsed. The 
preparation of the soil has much influence upon the growth of the hybrid. 

771 - Investigations into the Effect of Forest upon Water Courses. —Engler, a. 

(Director der Eidgea foistiicjhen Versuchsanstalt), 111 MtUeilun^en der Sclmmcnschen 

Zentmlanstalt fur das fotsthche Versa chswcscn, Vbl. XII, pp. XV 4 - 526, figs 58, 

Zurich, 1919 

It has long been supposed that forests increase the water supply 
of streams (Surem, Demoutzey), but some doubt has recently been cast 
upon this theory, because it was not founded upon careful, reliable obser¬ 
vation. 

The late Prof. C. Bourgeois, Director of the Federal Forestry Re¬ 
search Station of Zurich, assisted by M. Zurcher, the Forest Inspector, 
had already Undertaken some direct experiments with a view to determin¬ 
ing the effect of forests upon the flow of streams. For this purpose he 
selected in the Bernese Emmeathal, two valleys much resembling one an¬ 
other, with the exception that one was entirely wooded, while only one- 
third of the other was covered by forest. He measured the water flowing 
from each of these valleys. 

The author continued this work, and has just published the results 
of this 15 years (1903-1917) researches. On the one hand these confirm 
certain statements that had been previously made while, on the other, 
they reyeal some new facts. 

The memoir contains numerous graphs and summaries of observations. 

The two valleys in question are excavated in a conglomerate com¬ 
posed of crystalline and calcareous rocks derived from different sources, 
arid rendered impermeable by layers of marl, which is an indispensable 
condition for such investigations. The climate is severe, the rainfall 
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heavy (about 1550 mm.), the average temperature of the air is only 6° C, 
and westerly winds are the most prevalent. 

The first of these valleys, the Sperbelgrabcn, situated at an altitude 
of from 912 to 1082 in., has an area of 56 hectares, of which 97 % is woods ; 
it contains 9 streams. The second valley, known as the Rappengra- 
ben, lies at au altitude of between 830 and 1060, its area is 70 hectares 
and 35 % of it is wooded. Its waters are collected by 7 streams. 

Pluviometers and recorders were set up in both valleys and the amount 
of water carried away by the streams was measured by means of a gauge, 
or calculated by the help of Bazin’s formula. 

It was found by careful investigation that the Sperbelgraben lost 
1 % of the water received while, on the other hand, the Rappengraben 
had an additional amount, of 3 %, and this has been taken into account 
in all the calculations. 

Prom 1903 to 1915, however, more rain fell by turns in one valley 
than in the other, with an average of 3 % m the favour of the thinly- 
wooded one. This result was in contradiction to what had been stated 
in other countries, namely that forests increase the rainfall. During the 
growing season, that is to say, from May to October, 58 % of the total 
rain fell, in each valley and from November to April only 42 % of the 
whole amount. 

The forest soil is 5 % more porous than the agricultural soil to a 
depth of 10 cm., and I.l % more at a depth varying froth 40 to 50 cm., 
this increases its permeability. 

As a result of experiments made m these two valleys, as well as at 
Swiss and foreign Forestry Stations, it has been found that the annual 
loss of water by evaporation amounts to : 


123 mm., 

, or 

1^30 

cu m. per 

hectare fox wooded land 

3^9 

» 

» 

3690 

» 

» 

» 

» land without woods 

300 


» 

3000 

» 

» 


» itces> 

130 

» 

» 

1300 

» 

» 

» 

» field and meadow plants 

65 


» 

650 

» 

» 

» 

» pasture 


The author compares the amount of the rain hill with that carried 
off by the streams, after the rapid melting of the snow, during storms 
and long rainy seasons, during periods of drought at different seasons, 
and on wooded and unwooded land. 

After the rapid melting of the snow, the averages for Rappengraben, 
which is thinly wooded, are xi, 12, and 30 % higher than those for the 
other well-wooded valley. 

After 6 storms, the average amount of water carried off from the 
Rappengraben was 3 % above that from the other valley. When the rain 
had been continuous or m rainy seasons, the streams of first one valley, 
and then the other carried off more water. 

The graphic curves, although of different values, are parallel, which 
shows the regulating effect exercised by the forest upon thr streams, 
even during periods of dreiight in summrt and Printer. 

m 
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During the summer, that is to say, from April 16 to November 30, 
the Sperbelgraben valley gave up 69 % of the rainwater it received, 
and the Rappengiaben did the same as against 31 % m winter. Since 
the water-flow is the same for both valleys, it must be admitted that 
the amount of water evaporating per season and per year is the same 
for land under forest and unwooded land. 

Taking into account the observations made in the Emmenthal, it 
may be stated that, speaking generally, the rainwater is distributed as 
follows : 


.. . . ' 

In % of rainfall 


Wooded land 

XJnwooded land 

Water earned off by streams . . . 

60 % 

60 % 

Water adhering to plants, evaporated immediately 

15 

IO 

Water absorbed by plant transpiration , 

20 

6 

Water evaporated directly from the soil 

5 

24 

Total 

100 

100 


It therefore appears that, throughout the year in the Swiss pre-Alpine 
regions at altitudes up to 2000 m., the rainwater finds its way by surface 
drainage and infiltration directly into the streams, and that 40 %is evapo¬ 
rated by the soil and by plants. 

The soil of wooded land, on account of its greate'd porosity, is more 
permeable than that of land bare of trees ; it absorbs a great quantity 
of water which percolates from it, whereas where there are no trees, this 
water collects and forms streams. 

The matter derived from the erosion of rocks and from the detritus 
of water-satured land has a volume per hectare per annum of 0.85 cu. m. 
in the case of the Sperbelgraben (wooded), and 2.22 cu. m. in that of the 
Rappengraben (partly wooded). 

To sum up, the forest regulates the flow of the streams without, however, 
increasing the amount of water. The first fact was already known, but 
it is of the utmost importance in the utilisation of great water power; 
therefore, foresters and engineers should consult together with a view to 
planting and maintaining lorests for selection-felling. The second fact 
is quite new, and we should be very grateful to Prof. Engrer for having % 
proved it so decisively. 

772 - The Experimental Cultivation of Foreign Trees in Austria. — zederbavee, e 

{Mitteilong der deutschosterrachischer foistlichea Versucfcsanstalt in Manabrunn), 
in the Cmtralblatt fur das gesamte Forstwesen, Year XX,V. Parts 7-8, pp 153-169. Vienna, 
1919 

The first report on the experimental cultivation of foreign trees in 
Austria was drawn up in 1901. The present report deals with the planta¬ 
tions and experiments made by the Manabrunn Forestry Experiment 

[TTI-TM] 
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Institute in the State forests, or in collaboiation with other public or 
private establishments. 

In 1901, the totalnumber of experiment plots was 372 ; 266for conifers 
and 106 for deciduous trees. In 1916, the total number had increased to 
640 ; 513 for conifers and 127 for deciduous trees. The conifers chiefly 
cultivated, as being m most request, were: Douglas pine (Pseudotsnga 
Donglasn), Sitka spruce (Picea sitchensis), Weymouth pine (Pimts Strobus) 
and Japanese larch (Lanx lepiolepis.) The red oak (Qnercits rubra) 
was the most commonly-grown deciduous tree. 

From the results of the experiments so far carried out, the following 
trees seem worthy of recommendation • 

{a) For the Castanetum Jnglans nigra , Qucrcus rubra, Q palnstns, 
Fraxmus amencana, and Punts excelsa 

(b) For the Fagelum , according to the locality Pseudotsnga Doug - 
lasu and P glauca, Finns Strobus, Picea Sitchensis, Chamaecypans Law so¬ 
man a } Thuja gigantea, Lanx leptolepsis ; and for the lower Fagetum 
alone, Juglans nigra , Quercus rubra, Cary a alba and Fraxmus amencana 

(c) For the lower ( Piceium ' Pseudotsnga glauca ni d P Douglasti , 
Picea sitchensis. 

Picea pungens and P. sitchensis are fairly resistant to the attacks 
of large game ; they are both suitable for the Picetum and the Fagetum . 1 

The number of foreign trees worth growing is limited, especially 
from the point view of timber, which must be better than, or different 
from, that of the native species, or else produced in larger quantities 
The only trees presenting these advantages are : Douglas fir, Weymonth 
pine, Dawson cypress, giant Thuja, white hickory, and black walnut. 
The principal object lies in the utilisation of the timber ;otherw ise, from 
an aesthetic point of view, many other trees could be recommended for 
gardens and parks. * 

In planting new experiment plots with foreign trees, a space of at 
least, 0.25 hectares should be allotted to each species, if a good return 
is to be obtained. With regard to trees of which the qualities have not 
yet been sufficiently tested, only a few hundred individuals ought to be 
planted per plot. 

Further, as M. CtESTAR has suggested, it would be advisable to plant 
from 2 to 3, or even more, hectares in different climatic zones, where trees 
suitable to the zone could first be raised, and then planted m 0.25 hectare 
experiment plots at the maximum most suited to each kind of tree. In¬ 
digenous trees should be grown for purposes of "comparision with the 
foreign species. 

773 - Brazilian Timber. — I. As madeiras do Brasil, in Mtmsfeno da Agriculture,, In Au¬ 
stria e Commercio , servigo do Informagdes 2nd Edition, pp 1-28, Rio do Janeiro, 1918 — 
II Costa, A , Silvicultura, in Questdes Economicas , pp 79-102 Ibid. — III Hovmicntp 
economico do Brazil, m Mimsterio da Agriculture, Inilustna e Commercio, Dados Estatis¬ 
tic os, p 50, pi Ibid. — IV Topes I S., Economic Notes on Brazil, Timber, sn Ministry 
of Agriculture, Industry and Commerce, Bureau of Information, Third Edition, pp. 57 ~$ 9 > 
Idem, * 9 * 9 * — V*. Commercio e exportasao de pinho in Boletim do Mimsteno da Agricut- 
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turn, Industrie e Commercio Year VI, pp 75-78, Ibid. — VI Commercio exterior ck 
Brazil, de Janeiro a Dezembro 1917-1918, m Minister 10 da Fasemda, Directories dc Esta 
tistica Commercial, Ibid. — VII Whitford, N N The Structure and use of the Baianfi 
Pine Forests of Brazil, m the Journal of Forestry , Vol XVII, No h, pp 154-158 Washing 
ton, 1918, VIII MgTean, R C , Studies m the geology of Tiopical Forests, with 
Special Reference to the Forest® of South Brazil, Introduction and Ft I Humidity, in 
The Journal of Ecology, Vol VII, Nos 1-2, pp 5 - 54 , dgs si, pi 1 Cambridge id. — 
IX Du ma s, I* * , I<a gelee au Bresil, m the Annalcs de Gembloux, Year XXVI, Ft 3,pp 
118-122 Brussels, 1920 —X Brasiliens Holzausfuhr, in Dcr Tropenpfla nzer, Year XXIII, 
No i,pp 22-23 Berlin, id — XI, Tong J D , Foreign Trade Situation m Para, 
Brazil, m C ommerce Reports, No 124, pp 115S-1159 Washmgton, id — XII. Pessoa,B 
(President of the Republic) Mensagem aprasentata ao Congresso National ua Aper- 
tura da Terceira Sessao da Decima Tcgislatura, m Republics dos Estados Umdos do 
Brazil, p 146 Rio de Janeiro id 

X. XI — Brazil possesses certain advantages which give promise 
of a brilliant future as a timber exporting country. The forests are 
often traversed by water courses that can be used for transport purposes 
to the port, of shipment In the State of Amazonas, whose tropical 
climate also permits of speedy re-afforestation, specially favoured in 
this respect, and the evident possibilities of the exportation of timber 
from the States of Amazonas and Para will afford distinct compensation 
for the present stagnation m the rubber trade. Already in Para, the 
local timber has begun to be used m ship building. The timber exported 
does not only include that used for building but also for making sleepers, 
and for furniture etc. 

II. III. VL — Table I shows the exports of timber in the 6 years 
between 1913 and 1918. 

TabtfI — Timber Export from Brazil , 1913 to 1918 ( Metric tons). 


.■■■■ — = 

Tsencias 

1913 

1914 

*9*5 

1916 

1917 

1918 

Mahogany .... . 

7 




* 1 

1 

2,4 

Mahogany (female) . . 

o ,6 

— 

452 

371 

649 

3 103 

Rosewood . 

2 464 

2 799 

I 840 

j 388 

648 

3*4 

Massaranduba . .. 

105 

24 

379 

res 

23 

21 

Araucana (planks). 

4T5 

297 

X 245 

2682 

45 713* 

152 02X* 

Brazilian Wood ...... 

— 

— 

39,5 

238 

384 

8 36*5 

Sebastio de Arruda ..... 

718 

53 

«— 

—, 



I imber (not specified) ..... 

2 299 

2322 

1 481 

1 481 

10 280 

13 504 


* Round figures. 


I. — Table IX gives the chief forest species -with their specific weight 
and resistance to pressure. 

* Of these, there are 30 suitable for building, 9 for ship building, hy¬ 
draulics and submerged constructions in general, 15 for sleepers, 15 for 
fumitwne and veneering, 13 for beams and coach work, 10 for dyewoods 
and. m addition, 8 palm's, 9 oil-bearing trees, 6 lrtex, 6 starch, 8 fibre. 
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Table II. — Brazilian timbers. 


Brazilian timbers 


Acapii (Mahogany) 

Ang elim amargoso (Andhra anthehmnkca Mari) 
Ang elxm pedra (A spectabihs Said. Gam.) 

Angico (Piptadenia ngida) Benth) • ... 

Ara^a pyranga . .... 

Araribd amarello (Cenlrolobtum robustum Mart), 

» rosa (Pinckneya rubescens Fr All) . . 

Arocira (Schmus Aroetra "L ,) . . . 

Barbatimao (Stryphnodendron Barbahmdo Mart) 
Buranhen . . , . . . ... 

Catnbuhy preio . . 

Canella Capitao M6r, Ncctandm mynantha Mcissn 
Canella parda . . ... ... 

» preta, Ncciandra mollis Nces, N amara Meissn 
» sassafras? 

Cangerana, Cabralea Cangerana Said Gam 
Camaubeira, Corypha ccnfera I v 
Carvalho vemielho . . 

Ccdro vermelho, cedrela 
Copaiba Co pa if era officinalis I y 
Faveiro ... ... 

Gongalo Alves, A&tromum franm folium Scholl 

Grossahy azeite . 

Gtiarajuba 

Guarantan ... ... ... 

Gtiara-6.ua ... 

Guatnmbh legiluno. . . . 

Ingd-assti . . . .... 

Ip£ tabaco, Tecoma I pi Mari 

» una, Tecoma ctcriaUs Fr. All. 

Itdnba preia, Oreodaphnc Hookertana ISTees , . 
Jaearanda cabn # ma\ 

I ten [ palissaudro. 

» violela ) 

Jatahy, Hymenaca Courbanl I, 

Jeomtibd vemielho . ... 

Louro, Cordia Hypoleuca DC 
Massaranduba grande 
Oity .... 

Oleo pardo, Myrocarpus frondosus Fr. AU. , 

» vermelho, Megrospermum erythroxylmn Fr 
Pao Brasil, Ccesalpma echmaia I*. . . . 

» Ferro, Swartzta tommtosa DC 
Pequid amarello .... ... 

» xnarfim, A spidosperma eburneum Mart 
Peroba amatella, A f Peroba Fr AU . . 

* parda, A . Gomezianum Fr. All 

» revessa, 4 . sp. 

rosa . .. 


All. 


fic weight 

Resistance 
to pressure 


"kg 

I 067 

930 

O 984 

684 

I O52 

648 

O 907 

755 

0997 

735 

O 870 

729 

O 705 

718 

I 219 

1 005 

I 27 5 

x 015 

0 869 

612 

x 138 

580 

°‘73 5 

407 

0.764 

1 079 

0.877 

076 

x 082 

772 

0 824 

546 

0.982 

578 

1.047 

1382 

0 596 

467 

1 078 

888 

0 948 

I 200 

1*033 

850 

0 953 

353 

0 963 

727 

0.968 

1 640 

1 164 

8l8 

0 797 

I 209 

0 647 

5^5 

x.048 

885 

0.785 

728 

1067 

923 

0.872 

79i 

x.196 

777 

x.142 

i 048 

t.x55 

1 073 

0,902 

* 3X5 

0,665 

938 

0,923 

68 x 

x.079 

760 

0.792 

536 

0 667 

716 

0 954 

762 

x.185 

1 361 

1.270 

95 x 

0 87X 

7 55 

0.836 

74 X 

0794 

668 

0.854 * 

607 

0 852 

663 

0.929 

804 
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Brazilian timbers 

Specific weight 

Resistance 
to pressure 

Phinho do Parana, Araucaria bias duns is lyOurl 

0 585 

kg 

549 

Sapucaia assu 

1 OOI 

730 

» commun, Lecythis Pisons Cambess 

0 893 

658 

» mirim, L minor Veil 

I 032 

632 

Tajuba 

0.953 

968 

Tapmhoa, Silvia Navahum Fr All 

0 997 

693 

Taruman 

0771 

599 

Ubatmga 

I 054 

859 

TJrindeuva * 

I 055 

1 170 

Vinhatlco amarello, Echyro >penmt m Balthazaru Fr All 

I 667 1 

545 


8 tanning, 6 colouring, 30 officinal, 6 gum and rcsm plants and 8 of 
distinct economic importance. 

I. IV. — Besides tlie States of Amazonas and Para, those of Matto, 
Grosso, Balria, Espinto Santo, Rio de Janeiro, Minas Geraes and Parana 
are also well stocked with valuable timber. 

The most important are as follows : 

Angico {Piptadenia rigida Benth.): wood solid, compact ; heartwood 
red with dark spots : used for interior work, as it develops with a rapidity 
equal or even superior to that of eucalyptus, it is decidedly suitable for 
afforestation purposes. 

Cedro (Cedrela sp.) female mahogany; well known. 

Canella { Nectandra spp.) compact, yellowish brown heartwood ac¬ 
cording to species ; used for building purposes. 

Copaiba ( Copaifera officinalis T.) heartwood deep red, very compact; 
excellent for building and submerged constructions. 

Jequitiba (rosa) ( Courataris legalis Mart.) : heartwood rose red; 
soft; used for casing and boxes, one of the most beautiful species as regard 
shape, etc. 

Jaca anda (Dalbergta nigra Pr. All), rosewood. 

P&o Brasil ( Ca&salpma spp.) : Brazil or red wood; used for hydraulic 
constructions , dye wood. 

Peroba ( Aspidosperma spp.) : heartwood golden colour, compact 
and hard ; building, hydraulic and shipping : furniture. 

Sapucaia (mirim) ( Lecythis minor Veil.): heartwood deep red and 
dark-veined ; very durable and excellent for sleepers. 

Massaranduba (Mimusops data Pr. All.): heartwood red, very compact; 
used for construction purposes ; homonymous similar to Lucama procera. 
Mart. ; the former indigenous to northern Brazil. 

Sebastian di arxuda {Physocalymma floridum Pohl) : compact ; very 
valuable for costly furniture ; price varies from 50 to 60 milreis per cu. 
metre. 

V. VII. 7— The export of "pinho do Para nk" ( Araucaria brasiliensis 
I*oud) greatly increased during the war ; it replaces admirably the soft 
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coniferous wood framework cases, matches and ordinary fomiture. It 
has been exported to Aigentina and Uruguay since the cessation of the 
export of coniferous timber fiom other countries. The exports, to Argen¬ 
tina and Uruguay weie as follows : 



Aigentina 

Uruguay 


metric tons 

metiic tons 

1910. . ... 

I 222 

I 192 

19*4 • * . 

4884 * 

* 953 

1918. * * 

102 680 

49 341 


Attention should also be drawn to the export of worked wood which 
amounted to 6568 and 9996 metiic tons in 1917 and 1918 respectively ; 
the total export of wood was therefore 64 265 and 179794 metric Ions, 

IV. — The area covered with foiests in Brazil is 5000 696 sq. km., 
representing 58.63 % of the total aiea. 

Brazil is second m the world, coming next to Finland with regard 
to the area of forest land. The states which have the greatest extent of 
forests are Amazonas with 1683 427 sq km. (91.85%), and Para with 
921 954sq. km, (65 57 %). 

In x913, the exports were, in order of value sent to the following coun¬ 
tries : Argentina, Uruguay, United States, Poitugal, France, and Great 
Britain. The total value of the exports increased from 1 358 730 paper 
milreis in 1913 to 6 330 5x4 in 1916. (1 paper mUreis = 2s 3 cl at par). 

VIII. IX. — Brazil owes its remarkable fertility to its ranifall (rain, 
dew, humidity), which is closely connected with the forest territory. It 
is judged necessary for Brazil to have a proportion of forest territory at 
the rate of 50 to 60 % in the equatorial zone, an d 40 to 50 % in the tropical 
and sub-tropical zones. 

XII. — Besides the contiol of forest utilisation le-afforestation 
and plantation schemes should be cariied out, and in his last message 
to the national congress, Dr. Ii. Pessoa, President of the Brazilian Re¬ 
public, emphasised the importance of preserving and le-establishing the 
woodland area of the Republic. Foresteconomyhasprovedthatthereexists 
in Brazil extraordinary wealth which can be utilised : Paper, resins, 
dyeing and tanning materials, furniture, building, posts, sleepers, and 
firewood. Moreover the export of timber for building and cabinets is 
a branch of commerce that requires development and re-ordination. There 
is an evident need for legislation with a view to the protection of this 
wealth by the establishment not only of forest rules and regulations, but 
also exploitation, extraction of medicinal plants and rubber, carefully 
avoiding unnecessary felling. What remains is to carry out the legisla¬ 
tive measures already proposed as soon as possible, and thus provide 
Brazil with forest laws, similar to other civilised countries richly endowed 
with forest territory. 
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LIVE STOCK AND BREEDING 

774 - The Toxie Effect of Peanut Cakes Containing Small Quantities of Castor Seeds. 

— Brioux Cn and Guerbert, M m the Comptes rcndus des Seances dc VAcademic 
d'Agriculture de France Vol VI, No 17, PP 410-454 Pans, Hay 5, 1920 

The Academie d'Agriculture has had its attention drawn, on several 
occasions to cakes* containing Ricinus, which are responsible almost 
every year for producing very serious poisoning in cattle In 1913, 
M. LB Conte, a member of the Animal Husbandry Section, reported that 
a consignment of peanut cakes fed at the rate of 0,5 kg, per day to 
milch cows produced in his herd a number of abortions, one of which 
terminated fatally. On examining the suspected cakes, they were found 
to contain sufficient Ricmus to account for these misfortunes. 

One of the authors had examined at the Rouen Agricultural Station, 
several samples of peanut cakes which had caused more or less serious 
cases oL poisoning. In one case, some horses and cows were affected 
after a single meal; there was one fatal case among the horses, and 
lactation was suspended in one of the cows. 

Microscopic examination of the suspected cake revealed the presence 
of Ricmus to the extent of 1.52 %. 

A second sample, which was supposed to have poisoned 3 horses 
(one of them fatally) after being fed to them once in the proportion 800 
to 900 gm. per head, was found to contain 2 % of Rmnus. 

Some months later, a third sample which had produced more or less 
serious toxic symptoms in several horses, was found to contain about 
1 % of Ricmus 

Thus very small quantities of Ricmus are sufficient to make a cake 
dangerous. The authors, quoting Robert, estimate that 3 gm of castor 
cake per 100 kg live weight is sufficient to kill a calf. 

In poisonous cakes containing Ricinus (which are almost exclusively 
peanut cakes) there is as a rule only a small percentage ; the addition 
of so small an amount could be of no use from the point of view of adultera; 
tion. * The presence of this dangerous substance, therefore, can only be 
regarded as accidental and due, in most cases, to carelessness, either m 
the cleaning of the apparatus (crusher or press), after using it for castor- 
seeds, or in the handling and transport of the peanuts and castor- 
seeds, which are often carried on the same vessels, as they frequently 
come from the same places. 

Laboratory workers entrusted with the examination of suspected 
if cakes generally find that the samples only contain a minute proportion 
of castor cake. 

Chemical analysis cannot reveal the presence of small quantities of 
ridne, the active principle of the castor-oil seed; therefore it is necessary 
to have recourse to microscopic examination. This gives good results, 
the work is done by an expert, provided the Ricmus acddentally introduc¬ 
ed comes from undecorticated seeds, and if the cakes examined do not 
contain too large an amount of thick highly coloured cellulose which may 
more or less mask the fragments of castor seed shells, which together 

[n*3 
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with the cuticle, are the only chaiacteribtic portions of the seed that are 
easily distinguished in the mixture. 

If 10 gm of suspected cake reduced to dour, is boiled for some minutes 
with a 2 % solution of caustic potash, it is possible by means of successive 
decantations, to concentrate into a small volume, the black angular frag¬ 
ments of the castor seed shells which are hard and very dense, and can be 
identified under the microscope In a well decorticated peanut cake, 
it is easy to find by this method, 05% of undecorticated castor cake, 
but it is imposible to detect even larger amounts, if the Rtcmus 
has been accidentally introduced in the form of seeds or decorticated 
cake, for the kernel of the castor seed contains no tissues that are easily 
recognised m a mixture 

In such a case, recourse must be had to Kobes/ts’ useful biological 
method, which is based on the fact, that even infinitesimal amounts of 
ricine dissolved in a physiological salt solution have the power of agglutinat¬ 
ing the red blood-corpuscles of mammals and birds. 

There are a certain number of substances which, on being introduced 
into the blood are capable of producing the formation of an agglutmant 
substance causing the globules to adhere to one another. If the experi¬ 
ment is carried out m vitro upon globules in suspension in a salt solution 
the globules unite, adhere together, and soon form a clotted, mass on the 
walls and at the bottom of the vessel and this is the phenomenon of agglu- 
nalion. Ricine is an excellent agglutinin. 

Kobebt, in his later works, suggested the use of blood corpuscles 
from the pigeon or guinea-pjg, and the concentration of the ricine m sus¬ 
pected cakes by precipitating with alcohol the product obtained by ma¬ 
cerating m water. 

The authors, however, like Kobbrt, have found that the agglutinant 
properties of ricine are rapidly altered, when left in contact with alcohol, 
therefore they also tried to find another simple method of concentration 
which is free from this disadvantage. 

They found that ammonium sulphate, a substance that in concentra¬ 
ted solutions precipitates albumens, has also the power of precipitating 
ricine, without apparently alterating its agglutinating power, even after 
contact-lasting 24 hours Instead of using like Kobem , the red corpuscles 
of pigeons or guinea-pigs, the authors chose those of the rabbit. These 
corpuscles also agglutinate very easily, and the rabbit is an excellent 
animal for the experiment in question. It is enough to prick one of the 
superficial veins of its ear, in order to obtain without trouble, and without 
killing the animal, the minimum amount of blood (1 tb 2 cc.) required* 

The following are the outlines of the biological method suggested 
by the authors for the detection of castor seeds in suspected cakes : 

A given quantity of the cake flour is macerated at 30° to 40° C in 5 
times its weight of a 9 per 1000 salt solution, a few cc. of xylol being added 
to prevent any fermentation* After about 15 hours, it is filtered, and 
a portion of the filtrate (an amount corresponding to at least 10 gm, of 
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cake) is healed for an houi in a water-bath at yo° C, in order to destroy 
ceitain slightly resistant agglutinins that may be piesenl in the peanuts. 
The mixture is again filtered to separate the coagulated albumens, 
and to the liquid thus obtainted, is added 50 % of its weight of pure, 
crystallised ammonium sulphate, which must be entirely dissolved, 
without raising the temperature above 40° C. 

When the precipitate is formed, it is collected on a small smooth 
filter, thoroughly drained, and washed with just a few drops of distilled 
water to remove most of the ammonium sulphate ; then the precipitate is 
removed with a spatula from the filter, put into a small glass containing 5 
cc of physiological salt solution, stirred for a few moments, and re-filtered. 
The filtrate thus obtained, which is used in the final experiment, contains 
about 10 times more ricme than that from the first maceration. The 
rabbit corpuscles are prepared, after defibrination, by being washed, 
centrifuged and placed m 4 times their volume of a physiological salt 
solution. 

The agglutination experiment is carried out as follows : The above- 
mentioned filtrate is mixed with a few drops of the corpuscle suspension m 
a small test-tube, and the tube is put into an autoclave kept at 37 0 C, 
which is a temperature favourable for agglutination. This takes place more 
rapidly the larger, the amount of Ricmus present in the groundnut cake. 
In the case of a cake with 2 % of Ricinus , agglutination is very clearly 
seen {using the authors' method) in 5 or 10 minutes, and the process 
is compete before the end of the first hour. With o 5 % of Rictnus , 
agglutination is already perceptible after half an hour, but if the percent¬ 
age is lower, it often does not take place until one hour has elapsed, but 
the method is sufficiently exact to allow of the detection of at least 02% 
of castor oil seed cake. 

It is a good plan to have a control tube filled with liquid from some 
macerated pure p„ anut cake that has been treated in exactly the same 
manner as the suspected sample. 

This method of detecting ricine can apparently be easily and prof¬ 
itably used on all agricultural laboratories. It is a useful supplement 
to microscopic examination, which is frequently at fault, when it is a 
question of decorticated seeds, or when the histological interpretation 
is doubtful. 

The method can only be employed with certainty in the case of 
peanuts bat these are almost the only cakes in which the accidental 
presence of castor seeds occurs. 

The authors, however, mention that Kobem found in the common 
bean an agglutin which resists like that of Ricmus a temperature of 
they themselves discovered a very active agglutin of the same 
kind in soya cakes. . Therefore in the presence of a suspected cake sold 
in the form of flour, it is well to take into account these possible sources 
of epror, although it is a very rare occurrence to find beans, or soya in 
peanut cake flour. 
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775 - Myositis Produced in Cattle by Serious Attacks of Aphthie Fever, and Sani¬ 
tary Measures Dealing with the Consumption of the Meat of Animals Affected by 
this Disease. — I RonCA, V {Tbtetuto dt Anatomur fratologica vetcfintma della JR Uni- 
verwta di Modena) Alteraziom c calcifteazione ncl miocardio <lci bovnu nUle epizoozie 
gravi dlafta La chnica vetennuna , Year NLIH, Nos 5-6, pp 115-163, figs 2 biblio¬ 
graphy of 22 publications Milan, March, 1 and 31, 1020 —II Squadrini, G (Direttoie 
del macello di Modena), Miosite aftosa con mfiltiazione calcaie, lhid , pp 163*171, figs, 2 

I. Alterations and calcification in the myocardium of cattle 

IN CASES OF SERIOUS OUTBREAKS OF EPIZOOTIC APHTHIC FEVEP — During 
two epizootic outbreaks of exceptional severity that raged 111 1912-1913 
and in 1919, the author had occasion to examine numerous infected cattle, 
and found that, as regards affections of the feast, the most prevalent 
were parenchymatous alterations, that is to say, retiogiessive processes 
taking place in the fibro-cells of the myocardium. Those most frequently 
observed in the muscle-cells were opaque degeneration, hyaline degenera¬ 
tion, and necrosis due to coagulation All these heart affections were 
usually present at the same time. The moie or less pronounced atrophy 
and disintegration of the conti actile fibres were aso observed The 
striation of the fibres, especially the transverse sirial, either disappeared 
entirely, was little apparent, or incomplete. Very aften the heart showed 
yellowish or yellowish-white, dry, hard, and granular patches, or striations 
frequently containing large quantities of calcium salts, the product of cal¬ 
careous infiltration and consisting, as far as can be determined by micro¬ 
chemical reactions, of calcium phosphate. 

II APHTHIC MYOSITIS WITH CALCAREOUS INFILTRATION. - In the 

case of 4 97 % of the cattle that have succumbed to malignant aphthie 
fever, a larger or smaller area of the striated muscles in the neighbour¬ 
hood of the skeleton are found to be pathologically afiected. This is more 
clearly seen m young than in old animals. The microscope reveals the 
presence of striae, or zones, differing in aspect and position according to 
their situation, and of a'colour varying from yellowish to red. These 
symptoms reveal a form of myositis with vitreous, or waxy degeneration 
of the sarcoplasm, necrosis due to coagulation, and the subsequent infiltra¬ 
tion of calcium salts, with more or less interstitial phlogistic infiltration. 

According to the author, the possibility that aphthie fever may be 
accompanied by such serious symptoms of degeneration does not imply the 
necessity of modifying the sanitary measures now controlling the consump¬ 
tion of meat of animals affected by this disease (x). Before allowing 
such meat to be used for food, all the pathological and anatomical symp¬ 
toms must be taken into account in each particular case. Muscles showing 
any degree of alteration of the above-described type will be condemned. 
Whether the other masses of muscle that have undergone no changes 
in appearance or organoleptic characters are to be condemned or put 
on the market at a low price, is a matter that will be decided according 
to the regulations hitherto in force. 


(1) Regulations on tills subject were issued by the Director-General of Public Health 
(Prof. Ltorario) in Circular No. 24310 of March 19, 1919. (Ld) 
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776 - The Chicken Sticktight Flea {Sarcopsylla gallinacea . — Sanborn, c e , m 

Oklahoma Agricultural and Mechanical College, Agricultural Experiment Station, Stillwater, 
Oklahoma, Bulletin No 123, pp 3-8, figs 3, bibliogr of 9 works Stillwater, Fob 1919 
Observations made for the use of farmers on the chicken sticktight 
flea {Sarcopsylla mlhmced) found in all the southern part of the United 
States. The parasite thrives best in an arid or semi-arid mild climate. 

As a control measure the following are commended . (1) 5 or 10 % 
mixture of creosote with vaseline or lard, (2) I part carbolic acid + 5 parts 
vaseline ; (3) 1 part kerosene + 2 parts lard These 3 preparations should 
be applied to the infested parts. Four parts ot zenolium in 100 parts 
water, sprayed in the poultry houses and yard, is also quite effective 

777 - Cattle Fattening Experiment in South Africa. — nobbs, e a. m From Breeder 
to Butcher , Beef Feeding Experiment No 6 , Government Experiment Farm Gwehi, Bulletin 
No 338, pp 1-12 Dept of Agriculture Salisbury, Dec, 1919 

Previous experiments at the Government Farm, Gwebi, South 
Africa, have established the following facts : 

(r) It is not profitable to fatten artificially the unimproved native 
cattle ; only grade stock are worth feeding, and the higher graded they are 
the more profitable does the process appear 

(2) It is not profitable to stall feed cattle whilst pasture is abundant; 
it is better to let the stock graze until about May. 

(3) Artificial fattening is only feasible between May and February. 

(4) Complete stalling is preferable to grazing by day and stall 
feeding at night 

(5) The more quickly the animals are fattened the better; 
the duration of the fattening process should not in any case exceed 5 
months; to this end feeding with concentrates is essential, but all the 
fodder crops should be growu on the farm. 

(6) Under present conditions, it only pays to convert the cheaper 
forms of fodder and cheaper grades of grain into beef, as the finished article 
has to compete with pasture-fed meat, and the markets are not highly 
discriminating Such comparatively costly products as oatcake, teff 
(Eragroshs abyssimea) and linseed are therefore to be avoided, and others 
such as beans, groundnuts, or mangels should be used sparingly as is con¬ 
sistent with securing a properly balanced diet 

(7) It does not appear advantageous to feed the class of grade stock 

now available till over 3 years of age. Younger stock is apt to suffer 
from teething troubles, and incline when forced, to grow m size and frame 
instead of adding flesh and fat. Possibly, high grade stock of early- 
maturing breeds may in time be profitably fattened at an earlier age than 
the grade now generally available , 

(8) The relative advantages have yet to be tested of stall-feeding 
animals loose in a kraal or tied up individually in cribs, but experience 
points to the former as the better system 

(9) About 2 tons of well tramped manure, consisting of dung and 
litter may be reckoned upon from each beast during the process of 
fattening. 
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(10) To eliminate waste, it is advantageous to feed pigs with cattle 
(x pig to 4 beasts), but if maize meal is used, not whole maize, then 
extra feed must be provided for the pigs 

After due consideration of these points if becomes a question between 
rapid forcing to fatten quickly on the one hand, and the use of the most 
economical foodstuffs which entails shower fattening, on the other hand. 
At the same time, only animals of suitable age to benefit by feeding, and 
yet not so young as to be wasteful feeders, should be selected The 
principal aim of these experiments was to woik out rations adapted to 
local conditions as regards seasons, foodstuffs available, class of stock 
obtainable, and markets , the relative advantages of 3 aged and 4 year 
cattle for fattening purposes was also tested. 

The stock used in these experiments consisted in 10 Shorthorns 
reaied under lanching conditions, 5 of 3 years old and 5 aged 4 The fat¬ 
tening process covered a period of 133 days, divided into 3 stages during 
which the following daily rations were given per 1000 lb. live weight: (1) 
9 lb maize -f 9 lb. of radisk, mangolds, pumpkin 01 majorda + 18 lb. 
of hay 4-18 lb silage ; (2) 7 5 lb maize + 1 lb groundnut meal + 1 lb 
dhal meal [Cajanus mdicus) + 7 5 lb. of succulents + 10 lb velvet bean 
hay -f 15 lb. each of silage and hay (these always fed ad lb .); (3) 6 lb. 
maize + 2 lb. dhal meal + 2 lb. groundnut meal + x lb sunflower meal 
+ 75 succulents + 15 lb velvet bean hay -f- 15 lb pasture hay. 

For the 2 groups respectively the following results were obtained : 
Initial live weight: 970 and 1097 lb ; final live weights at Gwebi, 1243 
and 1353 lb.; (2) after transport to Johannesburg 1175 and 1277 lb ; 
dressed weight 686 and 786 lb.; percentage dressing on Gwebi weight 
55 1 and 58.1 %, on Joannesburg weight 58.3 and 61.3 %. 

The figures for the 2 groups seem to be similar with regard to the daily 
average increase in live weight; but the older animals, however, dressed 
on the average better than the others. All the animals were praised for 
their prime quality by the butchers. They were sold at Johannesburg 
at £25 each, and had been bought before fattening at £ 8 per head. 

778 - Comparison between Different Rations for Wintering Breeding Ewes. — Kvs- 
six, S, K, in Oklahoma Agricultural and Mechanical ( ollt\i , Agricultural E\peument 
Station Bulletin No 125. pp. 2-8, figs 2 Stillwater, July, i<)io 
The objects of the experiments reported in this Bulletin were : (i) To 
determine the comparative value of some Oklahoma feeds for wintering 
breeding ewes, (2) to find the cost of wintering breeding ewes, (3) to compare 
rations which contain silage with others that contain no silage ; (4) to 
compare cottonseed meal with alfalfa hay as a protein supplement; (5)* to 
compare ground kafir (sorghum variety) with kafir heads when combined 
with cottonseed meal and Sudan hay [Sorghum exiguum), Five lots of 20 
eWes each were fed during 90 days, starting on January 4, 1918, to test 
the value of 5 different rations. 

In two of these lots receiving 0.5 lb. of cottonseed meal per head 
and wheat straw with kafir silage (lot II) and in another lot receiving 
cane fodder (Tot HI), symptoms of cottonseed poisoining were noticed, 
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and 3 ewes died before the cottonseed meal could be replaced by bran. 
The effects on those fed with silage fodder were somewhat less serious. 
Two lots which had received half the quantity of cotton seed meal fed 
to the preceding lots, plus more kafir heads (Lot IV) or ground kafir 
grain, plus 2 03 lb Sudan hay (Lot V) showed no ill effects and gave the 
maximum gam in size The ground kafir seemed rather more satisfactory 
than the kafir heads. But, from the point of view of cost and health, the 
most economical lation pioved to be that given to Lot I, in which 1.97 
lb , of alfalfa per head furnished the necessary protein supplement to the 
kafir silage plus wheat straw The following table summarises the 
results obtained: 


Winter rations for breeding eives. 


• 

not 1 

lot II 

I<ot III 

Ifit IV 

bot V 

Numbes of ewes per lot 

20 

20* 

20** 

20 

20 


lb 

lb 

lb. 

1b, 

lb. 

Total initial weight . 

2015 

2015 

201 a 

2037 

2015 

Total final weight . . 

2222 

2024 

2147 

2307 

2304 

Total gam m weight . 

207 

9 

131 

270 

289 

Average daily gam per 
ewe .... 

II 

005 

072 

•15 

.16 

Total feed consumed , 
Alfalfa . . . • | 

3554 

__ - 

_ 



Kafir silage.... 

3289 

5061 

— 

— 

— 

Wheat *traw .... 

1062 

1244 

972 

— 

— 

Cottonseed meal . . 

— 

— 

828 

4*14 

445 

Cane fodder. 

— 

— 

4776 

Sudan hay ..... 

— 

— 


3667 

3663 

Kafir heads. 

— 

— 

— 

1149 

— 

Ground kafir heads . 

— 

— 

— 

— 

758 

Bran. 

— 

4 50 

210 

— 

Total co*>t of food, . 

$ 60.42 

$ 54.18 

$68.70 

$7313 

$71,26 

Average cost of food per 
head per day . . . 

•0335 

0301 

*.0381 

.040C 

•0395 


* T wo ewes died on the 75th day ** One ewe died on the 85th day. 


779 - Pig Breeding in Italy. — Stanga, I,, m GiornaU di A %ncottM>r& dtlla Domemca, Year 
XXX, No 20, pp, 155 and 158, Piacenza, Kay 16, 1920 

The three possible methods which can be employed in pig breeding 
are domestic, rural (i e., transformation of farm by products), and indus¬ 
trial (i.e., transformation industrial of byproducts or rather constituting a 
distinct industry such as the raising of herds on pasture or on semi-housing 
lines). The first is much developed, the second has practically died out, 
and the third could be very much improved and developed. 

It can be said that, in Italy, the only improved breed used has been 
the large white Yorkshire, which produces a large amount of fat, but is 
difficult to breed in a country much warmer than its native land — the 
north of England. For this reason, the improvement of domestic stock 

[««-»»»] / 
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by the introduction of this breed has had no chance of developing on rural 
and industrial farms and these are much more important from the national 
and economic standpoint The half breeds are weak, wvths tand only 
with difficulty the sun from March to October, and are very subject to 
epidemic diseases. 

The author agrees with the statements made by Prof Bai/dassark 
to the effect that preference should especially be given to Berkshire pigs 
as stock for improving Italian breeds for industrial and rural purposes, 
and though the Berkshire admittedly gives less meat, that meat is pro¬ 
portionately, of better quality Moreover, they aie more haidy and 
easier to rear. 

The author closes by remarking on the active steps taken by the 
U S Department of Agriculture with legard to agricultural propaganda, 
particularly as regards the development of pig breeding. 

780 - The Effect of Feeding with Peanuts on the Quality of Pork; Experiments 
in Oklahoma, U. S. A. — Doweijl, C T. and Friedt:mann, \V G , m Oklahoma A ■>«- 
cultuml and Mechanical College, Agricultural Experiment Station, Stillwater, Oklahoma, 
Bulletin No. 124, JBibhogr of 17 works. Stillwater, May, 1719. 

The cultivation of peanuts has become quite general in the South¬ 
ern United States, as has the pratice of fattening hogs on peanut 
pasture and cake (1). This method of fattening is more economical than 
using the common feed-stuffs, l|ut the chief objection is that it is claimed 
that pork thus produced possesses a lower melting point (1) is soft and 
shows an excessive shrinkage For this reason, prices for animals coming 
from districts where this form of foodstuff is used, are usually cousideiably 
reduced. The authors started their experiments with the object of 
finding some way by which the bad effects of feeding with groundnuts 
alone could be overcome. The iodine number and melting point were 
determined for the kidney and bacon fats of hogs weighing about 100 lb. 
each, used for experimental purposes in 1916 and 1918 

In 1916, 5 lots of hogs were fed for 70 days, and 1 hog per lot was 
reserved for a chemical study of the fats. In^ addition to this, at the 
Experimental Station, the shrinkage data were taken, during cold storage 
of 4 hams and of the bellies of one hog of each lot. The maximum iodine 
number, the minimum melting point, and a higher shrinkage percentage 
was reached in Dot I fed on peanuts alone. Two lots fed on peanuts 
for 40 days, followed by maize and tankage in the ratio 23 : 2 (Dot II), 
and another on kafir (a sorghum variety), and tankage iff the ration 23 ■ 2 
(Dot III) gave high iodine numbers, relatively low melting points and 
evident shrinkage was noticed. , 

The 2 other lots received no peanuts, and Dot IV was fed on oats 
+ shorts 4- barley + buttermilk (1: 1: 2: 8) and Dot V on maize 
chop -f kafir chop -j- cottonseed meal + tankage (11: Xi : 2: x). Better 
quality pork and lesser shrinkage signified the advantages of using the 


CO See R. Febr. 1920, No. 336. (Ed.) 



886 


PIGS — POULTRY 


BOXTLTRY 


last mentioned ration in the 1916 experiments. Table 1 shows the re¬ 
sults of these experiments 


Table I. — Results of Experiments ut 1916. 


I,ot No 

Shrinkage % 

lodme No of fats 

Melting pint of fat 

For 4 hams 

of bellies 

of kidney Fat 

of bacon fat 

of kidney iat 

oi bacon fat 


I . 

0 

00 

10 34 

86 6 

89 2 

29 7 

26.8 

2 . . 

.— 

662 

792 

78 2 

365 

35 3 

3 • • 

3 59 

9 03 

73 5 

788 

36.2 

33 4 

4 * • 

133 

680 

518 

606 

46 0 

396 

5 

1 29 

' 6 09 

48 4 

506 

47 t 

415-5 


The 1918 trials included 6 lots each containing 8 liogs. Kaeh lot 
received a small amount of alfalfa ; self feeders were used and the feeds 
were distributed in the following manner: I. maize + tankage ; JI. daiso 
(sorghum) + tankage; II. kafir + tankage , IV. kafir + peanut meal; 
V. kafir -f cottonseed meal; VI. kafir + tankage + peanut meal -f- 
cottonseed meal. These lots are classified m order accoidmg to the aver¬ 
age iodine number of back or kidney fat, and according to the increase 
in melting point except in the case of ot IV, which comes last but one 
on the list. Tot IV received a larger amount of peanut meal than Lot VI. 
The results are given in Table II. 


Table II — Results of Experiments m iyi<H. 


I/>t No. 

Iodine No. of: 

Meltmg point of: <—> 

bacon fat 

kidney fat 

bacon fat 

kidney fat 

I . . 1 . . 

70.94 

6318 

37 9 

4 * * 

2 . . ... 

67.70 

62.88 

398 

43.2 

3 . 

65-49 

6r.o6 

39 9 

441 

4 ..... 

6353 

59 01 

38.2 

415 

5 . 

60.44 

56 84 

426 

445 

6. 

-- 42 

58.14 

54-5X 

44*3 

46.0 


781 - The Pigeon as a Means of Increasing the Food Supply. — Benedeto, 1. m tbe 
Gtarnale degh Alleoaton, Year XVI, No. 14, p. 108. Catania, May 20,1020. 

The author recommends pigeon-rearing for the rapid production 
of meat. The ordinary breed of pigeons should be chosen, for it is the 
most profitable,, as from 20 to 24 young are produced annually. 

Taking Ms own experiences in pigeon-breeding as a basis he calculates 
the profits of one financial year as follows: 

Gts+«s*3 
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Installation expenses — Iu order to set up a small pigeon-breed- 
lug establishment, it is necessary to have too pigeons ready for breeding 
50 suitable breeding boxes , too glazed earthen-ware nests ; 4 zinc syphon 
dunking tiouglis ; 8 special leedmg-boxes to prevent the food being scatter¬ 
ed or soiled , boxes for ashes, rubbish, straw, etc , other objects such as 
perches, apparatus for disinfection, small ladders, etc ; the transforma¬ 
tion of a 100m with an area of 5 X 4 metres and 3 80 m. in height, includ¬ 
ing the external cage into a pigeon loft; labour for putting 111 the boxes ; 
other expenses. At present prices, about 3000 francs would be necessary 
to cover the cost 


Debit Account 

Rtpaiib and renewal of material {5 % of capital) . . . . . 150 fr 

Rent of 100m used as pigtou-loft .... . . 50 

Food ot diUercnt kinds (gram and scraps from the table), 18 quintals, 
average cost 60 fr pei quintal . * . . 1 080 

Cost of cleaning and disinfecting .... ... 300 

Loss on sale bieedeis, \oo francs at the end of 4 yeais, or for the first year 100 

Total M 80 fr 

Credit Account. 

Sale of 1000 pigens at 2.50 fr per pigeon.2 500 fr 

Sale of 3 quintals of pigeon-dung at 15 fr . * . , ♦ . . . 45 

t, Total . «, 54 » fr 


Propit, 

2515 — 1680 fi. = 865 fr. 

Which is at the rate of 28 % interest on the capital laid out. 

If the pigeon-breeder had enough ground to permit of the pigeons 
going out of the loft every day, he could save about 500 francs on their 
food, and then the interest on the capital would amount to nearly 46 %. 

782 - Bee-Keeping in Corsiea. — Bourgeois, A , in L'Apiculteur, Year 62, Nos. 5-6, 
PP So- 55 , May-Junc, 1918 ; Nos>. 9-10, pp. 102-105, September-October, xqi8 ; Year 
O3.N0. r, pp. 19-21, January, 1919; No. 2, pp. 39-42, February, 1919; No_7. pp, 174- 
17O July, 1919; Year 6|, No. 1, pp. 27-30, January, 1920. Paris. 

A description of the conditions of bee-keeping in Corsica together 
with information on the habits of bees, and methods of rearing them, 
founded upon the author’s long experience of bee-keeping on a large 
scale. 

The Corsican bee — Bee-keeping in Corsica dates back to the 
most remote antiquity, but the methods employed there are still -wholly 
empirical. There are a great number of hives (more than 15 000) on the 
mountains of the island, and 75 tons of honey, and 27 tons of wax are 
produced annually. Owing to natural selection, the Corsican-bee is 
exceedingly hardy and active ; it answers all the requirements, of intensive 
breeding, and is superior to the selected bees on the market. 


1 

bee-keeping 
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Honey and Wax — Corsican honey is of very fine quality and aroma 
when it is collected in the spring ; the autumn honey has, however, a strong 
bitter taste, and is dark in colour. 

The barbarous custom of suffocating the bees seems to be un¬ 
known in the island. The pre-war prices were from i fr to 1.50 fr per kg. 
for ordinary honey, and from 2 fr. to 2.50 fr. for choice kinds. 

Corsican honey is in great commercial request, on account of its 
aroma and its whiteness. The pre-war price was from 3 fr. to 3 50 
fr per kg. 

Resources of the Corsican Flora. — The bees can make honey for from 
8 to 9 months of the year so that the season is very long. The honey- 
and pollen-producing plants of the various seasons include : 

Winter and beginning of spring : Japanese medlar, hazel, willows, 
poplars, almond, apricot, peach, box, rosemary, mimosa, and maple 

Spring Cherry, wild plum, cultivated plum, quince, citrus, apple, pear, 
chestnut (this gives a reddish bitter honey, crystallising in large cris- 
tals), broad bean, kidney bean, lentil, peas, haricot bean, soya, cultivated 
aniseed, sycamore, sainfoin (abundant white honey, with a delicious 
flavour; in good season, from 150 to 300 kg. of honey can be obtained 
annually from 1 hectare of sainfoins), black mulberry, white mulberry, 
asphodel, caper, evergreen oak, cork oak, Kermes oak, turnip, colza, 
cabbage, white mustard and nearly all the wild Cruciferac (the Cruci- 
ferae yield much honey which crystallises very quickly forming large 
crystals), lavender, and savory (a large quantity of very fine honey in 
some districts, none in others), banana, date-palm. Barbary fig (the fimt 
is used for making a bee-syrnp), tamarisk, ash, wild geranium, orange 
tree, citron tree, lemon tiee (these yield much honey where the soil is 
damp), Trifolium pratense, T. mcarnatum, white clover (yields much 
white honey,) agave and aloe (a sweet syrup flows from their terminal bud, 
and is collected by the bees), vetch (all varieties of vetch, and especially 
the hairy winter vetch, yield large quantities of green honey which becomes 
white on keeping , when the hairy vetch and sainfoin grow together, 
much very fine honey is obtained), cotton tree, dandelion (the pollen of this 
flower is believed to produce dysentery in bees, if they remain shut up 
for some days), and wild chicory. 

Summer: Virginian sumach, still more the curriers' sumach, 
limes, especially the silver lime (yields much sweet honey with anodyne 
properties), ailanthus (much honey of an inferior quality) chestnut (honey 
of a common quality ; about 33 000 hectares are covered with chestnut 
m Corsica), tobacco (much honey of a brownish colour), lucerne (the last 
cutting give a little honey ; produces much honey on light irrigated soils, 
the honey is white, and has a delicate flavour), sage and viper's bugloss 
(much honey which crystallise slowly), white mehlot, Thymus vulgaris 
and T. Serpyllwm (a dark, very aromatic honey), bramble, spindletree, 
raspberry, whortleberry, eucalyptus aud false pepper (much dark honey 
with a str&ng flavour), conifers (in addition to pollen and propolis, all coni¬ 
fers and-the spruce in particular, produce in spring and especially in aum- 
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mer, so much nectar, that for 15 to 20 day.s, several kilograms of honey 
can be made daily' by a colony of bees , comfei honey is rich m glucose 
and rosin, lienee it is much used by doetous in treatment of a 11 eel 1011s 
of the bronchial tubes and lungs), Thuja, jumper, Vitis Canadensis , sorghum 
millet, maize, and reeds. At a height of about 1500 m , Rhododendron 
ferrugineitm and Rh hirsntum give much honey with a veiy delicate 
flavour 

Autumn . Heather (much light-coloured honey 111 suminex, reddish 
and thick in autumn ; as it contains little, or no, saccharose, this honey 
never crystallises entirely), buckwheat (reddish honey, plantiiul 011 argil- 
laceo-calcareous soil, scarcely any 01 calcaieous or heavy soil), mignonette, 
asclepia (much honey, but it may be injurious to the bees, as their legs 
adhere to it), tree %vy (white honey), Arbutus, Japanese Sophora , tarob-Lvee 
(much reddish honey; its fruit supplies a good bee-syrup), honeysuckle, 
and aster. 

The plants whose names ate printed in italics can, when numerous, 
supply sufficient honey to fill the hive in a few fine days To do so, requires 
2 or 3 hectares, of very melliferous plants per hive. The laigest amount 
of nectar is produced on calcareous, or jelay loam soils that are damp 
or irrigated. 

Nectars. — The herbaceous stalks of vetches, barley, and oats, the 
leaves and branches of the evergreen oak, willow, alder, aspen, ash, brnm- 
ble, beech, hawthorn, jumper, orange, palm, maple, bitch, agave, larch, 
eucalyptus, spruce, etc , secietc, under the influence oi combined heat 
and col't,or as a result of the punctures of insects, a sugaiy matter which 
is at times very abundant When hot days are followed by cold nights, 
or vice-versa , the plant nectar appears during the night and generally 
disappears in the early hours of the day. When they can obtain nothing 
better, the bees collect and store these neetais ; under favourable condi¬ 
tions, a colony t>f bees can collect 4 to 5 kg. daily aiul from 2 to 3 quintals 
in one season* Theie is always, in addition, a small amount of animal 
nectar due to the punctures and excrement of insect, which the bees some¬ 
times collect. The presence oi woods is therefore very advantageous 
to bees, especially in summer. 

Extraction of Thick Honey. - - Corsica produces some kinds of honey 
that axe very thick and difficult to extract, in the centiifugc. This diffi¬ 
culty can be overcome to some extent by ext lading the honey from the 
sections as soon as they ate filled, and before they are entirely sealed up, 
but this is not always possible. The best plan is to prick both faces 
of the full cells to a depth of 8 mm as soon as the combs are unsealed 
without, however, perforating the median wall of the cells, and then to 
have recourse to centrifugation; the operation should be informed, if 
possible, in a room heated to from 30-35°C. 

Urine a hid bee-keeping, — The nitrogenous substances supplied 
by pollen are often insufficient for the requirements of the bees, hence 
they visit pits of liquid manure and urinals, where they find the diastases 
<* T salts necessary for themselves and their brood. It is expcclajjjjr 
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at the height of the laying season that the bees use urine both as food and 
drink The author gives them, as a strengthening food, 3 or 4 kg of 
honey diluted and carefully mixed with 1 litre of urme As a tonic drink, 
he gives them two spoonfuls of honey dissolved in 3 or 4 litres of boiling 
water to which has been added 2 litres of urine. 

Urine which has been slightly fermented by the addition of a little 
honey, attracts scout bees and afterwards the swarms. The author 
made use of this by placing m the vicinity of the apiary small hives of 
which the interior and combs had been sprinkled with urine. 

Shading the Colonies of Bees — This increases the yield by 20 % 
but all damp must be guarded against, as it is very injurious to the health 
of the bees. 

Hive Management in Bad Season — In order to prevent scarcity of 
honey, treatises on beekeeping advise feeding the bees on sugar. The 
author, however, considers this is wrong, both from the hygienic and 
economic standpoint. He advises that as soon as the bee-keeper finds 
that the first spring harvest is deficient, he should stop increasing the 
apiary remove the store-houses already placed, and reduce the brood 
chamber to the number of combs that the bees can use for food, hater, 
it might be possible and wise to increase the apiary in time for the small 
summer aud autumn harvests. This method obviates the necessity, in 
bad years of feeding the bees during the winter. 

Extracting Honey without a Laboratory. —The honey should be collected 
during the day, and the full combs placed in well-fitting boxes proyided 
with a door which opens only outwards. Tins permits of the escape 
of any bees that may be still in the combs. At nightfall, the honey is 
extracted at a certain distance from the apiary. It is filtered, placed 
in vessels, and carried immediately to the store-room All the utensils 
must be well-washed, m order to rem'ove every trace of honey, so that the 
bees when they return next morning, perceive nothing, arfd are not upset. 

Economical Concentration of the Productive Forces. —The old fashion- 
ed~basket can still be of great use in bee-keeping, and is the best means 
of insuring the economical increase of the bees. The writer advises the 
following method: 

Place 2 baskets, one to the right and one to the left of a hive provided 
with frames, and tenanted by active working bees. The 3 colonies will 
thus have one flight-board in common, and will be close together, which 
will facilitate later work. As soon as the bees show signs of having reach¬ 
ed the height of their honey-making, transfer the contents of the hive 
with frames to a new box, with the exception of 5 or 6 combs, which should 
be left for the brood; this will prevent too early swarming, and will give 
rise to feverish activity. The same day or the day after, when many of 
the bees are out collecting honey, a second hive flanked by empty bas¬ 
kets should be placed on the top of the first one, the two first baskets being 
removed- The progress of the honey-making must be watched, the num¬ 
ber of receptacles increased, if necessary, and finally the honey is taken. 
TMs system is better than any other, in countries where the honey har- 

£***3 
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vest is large, and the season short, but does not succeed wheie there is little 
honey and the collecting season is long. The advantages of the method 
advocated by the author is shown by the following figures * One hive 
fitted with frames and treated in the usual manner pioduces on an average 
15 kg of honey the 2 baskets furnishing 10 kg., whereas by the systematic 
concentration of honey-makers, the production is doubled 

Hives fitted with frames can also be used for the economic increase 
of the bees , the most pratical are twin hives and the method to be employ¬ 
ed is the following : As soon as a numbers of bees have gone out, take a 
swarm from the turn hive, and put it in another hive, replacing the swarm 
by honey-combs. 

Purchase of Ordinary Hwcs . — The ordinary Corsican hive is usually 
made of the bark of the cork-oak, or else of plaited twigs, or straw. The 
author advises the bee-keeper to buy hives with a gross weight of from 
20 to 25 kg , but never to purchase those weighing less than 15 kg (10 
kg of honey and 5 kg of bees). The price of natural swarms varies from 
2 50 to 3 fr ; that of the mother-colonies from 6 to 12 fr each. 

The second part of this article, which is devoted to pastoral bee¬ 
keeping m Corsica, contains the following chapters; Pastoral apiculture , 
the advantages of pastoral apiculture ; the situation of the apiary; places 
to be avoided; the aeration of hives during transport; packing hives 
transporting bees, unloading hives on arrival ,* opening the small door; 
orientation of the honey-gathering bees; treatment of colonies of which 
the combs have been broken; cost and yield of a Corsican pastoral 
apiary. This is calculated on the following manner. 

Cost and Yu'ld of Corsican Pastoral Apiary * 

Installation expenses 

mu chose of 1000 pastoral luves at 1-1 fr. . , . . . ... 

Cost of bees ........... .. 

Cost of materials and wood-work .... 

Cost of curiums and huts .... .. 

Studies.. . 

Total . . * 

Ann UAL EX PKNSKS 

Rent of ground for apiary . . ........ 

Tran spot t 01 change of place . .... . . . ... 

Interest and depreciation.. . , .... 

Payments to bee-keepei and assistants.. 

Total . . 


3 4 000 fr. 
5 000 
2 500 
2 500 
1,000 

30.000 fr. 


1.000 fr. 
2.0DO 
6.000 
8 000 

1 7 .OO 0 fr 


Annual expenses of retail sales 
Rent of shop . ... .... 

Management , . . . 

licence, lighting, insurance, various expenses . . 
Advertising, ........ 


x 500 fr. 
3 800 
1 200 
5 000 

«_ J! 

$.500 fr* 


Total * 
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&ALJS OF PRODUCTS 

1000 colonies at v> kg pel luve, or 50 000 ki» of winch 1 5 000 kg 

are of supciftne honey at 2 fr per ka * 20 000 ir 

15000 kg of oidmaiy honey, or made into coufectiouciy, at 1.S0 

fr per kg. 22 >00 

500 kg of wax at 3 50 fi pel kg x 7 !><><> 

Total £ 4.^50 ft 

0 / Total sale of products 

2 / Cost of production and bale 
< 1 

^ [Net annual proiit. 

7S3 - Bee-keeping in Macedonia and Chalcis. — Tabusieau, h , m VApicuhcur , Year 
62, Nos 3-4, PP 35 - 3 ^> 3 tig Pans, Harch-Apnl, 19x8 

In Macedonia and Chalcis, bee-hives arc seen everywheie, blit there 
axe no extensive bee-farms where bees are kept on a large scale. The 
peasant merely has, hidden behind the low wall of his garden, a few hi¬ 
ves, and the honey produced is mainly intended for domestic consumption. 
The only large apiary m the country is that belonging to the Scdes Agri¬ 
cultural College Bee-keeping however, is carried- on in the numerous 
monasteries on mount Athos 

In the apiary of the Sedes Agricultural College, most of the hives are 
of the old Dadant type, but there are abo some Dadan-Blatt, Eayens, 
and Root hives. The hives with fixed combs are those generally used; 
they are cyhndical, 50 cm, m height, and 25 cm. m diameter. 

The black breed of bees is the one kept, it is* very gentle, and a hive 
of these bees m full work v can be uncovered without any risk of being 
stung. 

The nectar is chiefly collected in spring and summer from the fine 
Ldbiatae growing on the mountains. If the nectar is rare, the honey, 
howevet, is delicious. White melilot grows plentifully in marshy locali¬ 
ties Erica muliiflora abounds 111 many mountainous districts. 

784 - Bee-keeping In Ethiopia. — Fi ere Juuitn <le Hamers (Capucin, Apostolic Missio¬ 
nary), in VApiculUur^ Year 61, Nos 1-2, pp 2-4, Jan.-Feb., 1917 ; Nos. 3-4, pp. 38-12, 
fig, 2 Mareb-April, 191?, Non 7-8, pp 101-X03, July-August, 1917; Nos. 9-jo, 
pp, 128-134, fig,, 3 Sept -Oct , 1917 , Year 63, Nos 1-3, pp 4 “ 9 > Feb , 1918 ; Nos. 
pp 74*80, 2 fig, Feb., 1918, Year 63, No 1, Jan, 1919, No. 2, pp. 12-18, 
PP 35 " 39 j Feb, X919 ; No. 4, pp 83-89, April, 1919. Pans. 

Swarms of bees are common in the forests of Ethiopia ; the combs 
are taken in the most crude manner, not only by the natives, but also by 
hunters and explorers. Honey is one of the chief dues paid to landown¬ 
ers, administrators, and chiefs. It is much used as an article of food 
and the natives employ it as a medicine, as well as in the preparation oj 
hydromel, their national beverage. About 90 % of the honey produced 
Is made into hydromel. 

author estimates the number of hives imEthiopia at about one 
nddtom Some 700 tons of wax are exported annually, and in addi- 


5+2 50 fr. 
36 500 

sr.rso fr. 
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tion, a ccilain amount is used, in the countiy tor lighting the houses of the 
rich, and in the churches, but it may be calculated that about half the wax 
obtamed is thrown away by the natives, who are wholly ignorant of its 
value The aveiugc annual honey yield may calculated at 10 kg. per hive ; 
no honey is exported. The Imperial Palace alone uses every jvar 210 tons 
of honey for the manufacture of hydxomel. 

The native 1 lnve is cylindrical, from 20 to 35 cm in diametei, and from 
50 to 120 cm high It is made of wood, wickerwork, bark, or san-dried 
mud, and is always covered with straw, and piovided with a movable 
bottom or with simple plugs of straw at the two extremities The hive 
is suspended in saeh a manner that the long axis is horizontal (in this 
way, the combs are parallel to the cylindrical walls); the flight-holes are 
placed m the centre, or at one extremity of the cylinder. The hives are 
always hung some metres above the ground, usually at a height of from 6-8 
metres, though sometimes at as much as 12 to 15 meties 

The apiaries near the houses only consist of a few hives, but in the 
woods 011 the mountains, there are sometimes as many as 40 or 50 per 
family, so that one may say for instance, that m the great virgin forest 
of the Gougou Cham, which covers from 20 000 to 25 000 sq. km., there 
is not a single tree without its hive. By suspending a hive to a tree, the 
bee-keeper becomes the exclusive possessor of the tree and no one may 
fell it, or attach another hive to it. 

Natural swarms occur veiy frequently, for the natives gather the ho¬ 
ney so rapaciously that the famished bees are obliged to seek a new home 

If an empty lnve is suspended from a tree, 8 times out of 10 it will 
be occupied without further trouble by one of these swarms. 

/The author has found that wandering swarms are attracted by the 
buzzing of another swarm, and also by the smell of hot wax. A good 
way of enticing them is to place 111 the sun .some light, small hives whose 
inner walls are covered with liquid wax; this melts and emits a strong odour, 
which is soon perceived by the bees. 

The domestic bee is A pis fascitiin, the same species as that kept in 
Arabia and on the shores of the Bred Sea. It is somewhat smaller than 
Apis mellif.c-i, and very productive, but so bad-tempered when in another 
country, that all breeders that have tried it have given it up. Siuoke 
has no effect upou this bee, so the hives have to be handled at night, and 
the bee-keeper is obliged to use every means of protecting himself while 
at work. The domestic bees include 2 varieties, known respectively 
as the black bee, and the red bee ; the former predominates at altitudes 
varying from i?oo to 3000 metres, the latter in the low districts, and to 
the height of 1200 m. The maximum of production was attained by an 
early swarm, taken in September which, 6 months later, had filled a hive 
with a capacity of 189 cu dm During this time, the bees had made 36 
combs ; when the honey was taken, x8 of the combs yielded a total oi 70 kg. 
of honey, the other 18 being still occupied by the larvae. The average 
production depends upon the usual size of the hive. In order to ensure 
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the development of the-bees, and prevent swarming, 64 cu. dcm are re¬ 
served for the brood, and 21 cu. dm. for the honey. 

The author quotes same observations that he and his fellow bee-kee¬ 
pers have made upon the nuptial flight of bees. All the 4 queen bees 
observed made 3, 5 and even as many as 7 flights, and all the queens weie 
fertilised twice. They left the hive at 2 p. m. (not at midday, as is 
generally reported) One of the queen bees only, began to lay 36 hours 
after fertilisation. 

In addition to the domestic bee, there aie several wild varieties that 
are stingless. One of these, a very small insect, belonging perhaps to 
the genus Tngona, produces a honey which is more liquid than that made 
by the ordinary bee, and is much prized for its medicinal qualities 

At Addis-Ababa, where the author has his apiary, there are 2 seasons: 
the rainy season lasting from May to September and the dry season, which 
comprises the rest of the year. During the rainy season, the tempe¬ 
rature is warm, varying from a maximum of 25 0 C to a minimum of 140 C 
At this time, the bees are out all day looking for flowers which, however, 
axe non-existent. Their daily exit from the hive throught the year has 
several disadvantages, of which the chief is the larger consumption of 
honey, as this entails a diminished honey harvest Throughout the dry 
season, the temperature varies during the day between —3 0 C and 25 0 C; 
it is about 14 0 C in the morning and evening Given the lack of mois¬ 
ture, very little nectar is secreted, and little honey is made. There are, 
however, 3 kinds made from the flowers of the natural meadows the various 
species of eucalyptus, and as shrub of the genus Eupatonum known by 
the name of “ garaivo 

The honey-collecting season usually lasts from the middle of September 
to the end of February The average annual yield of a native hive situa¬ 
ted in a fairly good honey district varies from 8 to 10 kg The apiary 
belonging to the Catholic Mission (the only one in Abyssinia which has 
hives with movable frames) yields, on an average, 26 kg. of honey 
annually. 

Bees in Ethiopia have numerous enemies, of which the most formid¬ 
able is the ant-eater, known as “ hama ” (the "wicked one ”). The 
natives, suspend their hives from trees for the express purpose of pro¬ 
tecting them from the attacks of this greedy mammal, and this makes the 
operation of taking the honey a very difficult one, for on account of the had 
temper of the Abyssinian bee, it has to be Carried out at night 

Ants are other enemies of the bees. There are two kinds, the small 
red variety, similar to that found in Europe, which can easily be driven 
away by scattering a few ashes round the hives, and the large black va¬ 
riety, which does far more mischief. When the weather changes, these 
black ants come out of their nests in great swarms, invade houses and des¬ 
troy insects, rats, and even fowls, young pigs, etc It seems impossible 
to bar their progress by the use of the remedies used successfully in the case 
of the common ants (ashes, carbolic acid, a streak of oil, etc.). Naph¬ 
thaline is the only thing which they dislike enough to refuse to face it. 
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A certain amount of destruction is -wrought among the bees by birds. 
The honey-comb moth does as much damage in Abyssinia as m 
Europe. 

In conclusion, the author describes the native method of making 
seyeral kinds of hydromel. 

785 - Standard External Measurements and Rigidity of Bee-Hive Frames. — tj and 

A Froment, in L’Apicultcur, Year 64, No s, pp 105-109, Jig 3 Paris, May, 1940 

I — Standard external measurement for hcc-lm c frames — If a 
hive with movable frames gives too much loom fci the passage of the 
working bees, the latter build, if there is too little space, they make pro¬ 
polis. 

In order to prevent both these equally serious evils, the authors 
after comparing notes with other bee-keepers, decided to reduce the pas¬ 
sages to a minimum, and to provide a way for the bees underneath the 
frames, by means of a strip of metal that raises the latter 5 mm., above 
the bottom of the rebate. 

It would, however, be of general advantage if the same external mea¬ 
surements were adopted for all frames. This would make them interchan¬ 
geable, and the same frames could be used for all types of hive, thereby 
greatly reducing the trouble of handling them Theielore the authors 
urge bee-keepers to obtain, by means of propaganda and their united efforts 
the general adoption of standard external frame measurements 

II. — The rigidity of the frames. — The- want of rigidity in bee¬ 
hive frames is a source of much inconvenience. In the case of a Badant- 
Blatt frame 27 X 42 cm. with uprights o 7 cm. thick, a slight pressure is 
sufficient to show that it has no lateral rigidity. The same may be said 
of all frames with uprights less than 1 cm m thickness. With uprights 
of this thickness, however, the authors, obtained the required rigidity. 
Further, there was no necessity to fasten the frame above by means of 
U shaped nails, and it was possible, without bending the repnghts, to at¬ 
tach the wires of the honey-comb wax, as M. Dadant recommends. The 
first can be fixed about 6 cm. from the top of the frame, the second at a 
distance of 14 cm., and the last at 24 cm. This arrangement obviates 
all risk of the wax losing its shape from the heat, or the weight of*the 
bees (especially when new swarms are being introduced into the hive). The 
great difference in the thickness of the nails used in fixing a x cm. upright 
is also to be noticed. With frames of this type, the authors obtained per¬ 
fect lateral rigidity. 

According to this principle, the measurements of the frames (in mm.) 
would be respectively as follows: 

For the Eayens type: 330 X 370 interior; 330 (2 X xo) = 350 

hy 370 + 15 + 10 = 395 exterior. 

For the Dadant-Baatx type: 420 x 270interior; 420+ (2 X xo) — 
440 by 270 + 15 + 10 295 exterior. 

For the Voxrnot type: 330 x 330 interior; 330 -f- (2 x 10) = 350 
hy 330 + 15 -j- 10 = 355 exterior. 
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786 - Eggs Intermediate in Type between the Summer and Winter Eggs Produced 

by Bombyx mori. — Ekcaillon, m Compks Hindus de V UdtUmie dcs s ticnce% 

Vol XlyXX, No 18, pp 1085-1086 Paris, May 3, i<)20 

As a general rule, the eggs laid each time by the different varieties 
of the mulberry Bombyx are either all summer eggs, or all winter eggs. 

In exceptional cases, mentioned latei m the article, a special type of 
egg is laid differing in various degrees from the two normal classes Its 
colour, when first laid, is nearer that of the summer than ot the winter egg. 
Some of these eggs, after assuming a pink colour, hatch out at the end 
of 10 days exactly like summer eggs. Others laid at the same time, become 
pink, but remain at a very rudimentary stage of development, not hatching 
out till the following spring that is to say, much latei The latter thus 
resemble summer eggs m some respects (initial colour and subsequent co¬ 
lour changes), whereas in another (duration of embryonic stage), they 
are more like winter eggs. It should be added that, m the same laying, 
some eggs are often found that are more highly coloured than summer 
eggs, both when first laid, and also at the time when they cease their devel¬ 
opment in order to prepare for wintering These eggs very closely re¬ 
semble the true winter eggs 

The larvae from this intermediate type of egg can sometimes be rear¬ 
ed as easily as normal silkworms, but very often they die, in spite of all 
the care bestowed upon them On the whole, they seem less well adap¬ 
ted to ordinary silkworm-breeding conditions than normal indivi¬ 
duals. 

It is well-known that the mulberry Bombyx manifests great variabi¬ 
lity m many of its specific (?) characters. That this depends upon difference 
in the chemical composition of eggs produced by the same ovary is clearly 
shown by the case of the intermediate eggs in question. 

The^author has previously drawn attention to the fact that the appear¬ 
ance of a supplementary generation in a hitherto univoltm breed is due 
to a change m the chemical composition of the egg (accidental bivoltism). 
The facts set forth in the present paper clearly support this theory, and, 
further, prove the truth of another conclusion arrived at by the author, 
who does not regard the appearance of accidental bivoltins m a univoltin 
Bombyx breed as due to a mutation in DE Vries's sense of the word. The 
composition of the intermediate eggs of the same laying is found to vary 
by imperceptible degrees. 

. The cases in which the author has seen intermediate eggs produced 
are as follows. 

(1) Where the females were directly descended from accidental 
bivoltins (1). 

(2) Where the females themselves came from intermediae eggs. 

(3} Where the females’* were the descendants of hybrids of the first 

generation obtained by crossing a male univoltin with a female polyvol- 
Hs from China. > 

W Womation on accidental bwolttos, see Jan., No* 75. ($d>) 
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787 - Tussore Silk (1) — Fusciiini, C (R rstiiulo bupetioio aivratio di Poiugia), in 
J T I, Rassc jut della P unlit •stone tlalutna, Nittmta sfr uahtu ult didicato alle Industrie 
iesvilt, manjattuiutc, chunicln, mniouue cd tdihae, Yv.u IV, iancjal vSeucs, No 24 
Section C, No 6 , pp iy-30, fit?-* * Milan, June, k)jo 

The silks sold undei the name ot «tussore » come £10111 the cocoons 
of many kinds of silk-producing Lcpidoplcra , of which some Asiatic genera 
alone deleave mention, on account of the importance of their pioduct, 
viz, Philosamia , Anlhevaca (the chief,) and Thcophila The species of 
Theophila which yields silk is T mandanna (m Chinese “ tien-seng-tsan ”), 
whiclx is considered by some persons lo be the ancestor of Bombyx mori 
and, on account of its pale stiaw colotti, is known by the name ot “ tussah 
cloude This silk is very rarely exported as the whole output is 
generally used locally. Among the Italian species, Saturn?a pyri , or the 
“ great peacock ”, produces a laige pyriform cocoon composed of coarse 
silk with little strength; it is of the same type as the cocoons supplying 
tussore silk. 

The tussore silk of the Italian market is exclusively of Chinese origin, 
and is made from the cocoons of Anlhevaca pcmyL The silk-worm of this 
moth lives on several kinds of smooth-leaved oak, but will also eat the lea¬ 
ves of the apple-tree, hawthorn, chestnut, etc. In Manchuria and Shan¬ 
tung, it is alvso fed on the leaves of Cudvmua triloba? and it appears that 
worms thus reared produce the finest silk. 

The standard of the tussore silk made from the cocoons of A . perny1 
is about double that made from the cocoons of the Italian mulberry Bom¬ 
byx, its resistance is usually above 3.50 gr. per denier (a denier 0,05 gr 4 ); 
it loses from 17 to 18 % when degummed If special precautions are ta¬ 
ken, the silk is easily wound off the cocoon 

A . yamamai (Japanese word meaning “ worm 1 of the mountains ”) 
lives on oaks, preferably on QKerens sermta ., it furnishes the Japanese ** tus¬ 
sah ” silk, which is of a pale gieen colour and veiy glossy. Little of this 
silk is exported, as most of it is consumed locally. The raw silk, like the 
product of nearly all silk-producing Lepidopteva , is much striated ; its 
standard is nearly double that of the Italian silkworm, and its resistance 
is about 3 gm. per denier , It contains about 20 % of serieinc ; 1 kg* of 
dry cocoons contains about 700 gm. of chrysalides 

There arc also other, less important species, such as: PHlosamia 
arrindia, which lives on the castor-oil plant; the cocoons, especially in 
Assam, are wound on the spot, and the silk is used locally; Philosamia 
cynthta , this species is also acclimatised in Italy and is sometimes found 
(especially in the district of Verbano), on A ilantJms ^landulosa ; its cocoon 
is smaller than those of the preceding species, and can be wound, though 
it is better carded. This silk furnishes a tussore of inferior quality to 
that obtained from the former species. Several attempts have been made 
to acclimatise these species in Europe and varying results have been ob¬ 
tained. Much of the lack of success was due to the fact that these insects, 


t*m 


( 1 ) See R , September, tqtsj, No 1331* (Ed.) 
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which are a prey to many parasites, were regarded as more hardy Ilian 
they really are. As the mulberry Bombyx flourishes neatly everywhere 
in Italy, and its silk is of superior quality, the rearing of the tussore silk 
species will be restricted to those limited zones where, as the Bombyx 
is a failure, some substitute for it must be found. 

RURAI, ECONOMICS 

788 - The Value of Fruit Trees. — 1 delauny, i, m La Vie d la Ccmpa ^ nc , Voi xvx, 
No. 194, p i8x Pans, August, 1020 — II Breton-Bonnard, 1 ,,111 Le Jauhn , Year 
XXXIII, No 720, p 360 Pans, Sept. 20, 1919 — III I^ncoLirR, V , 111 La Vic /Uti f 
cole el Rurale, Year IX, No 47, i>p, 38^386 Paris, Nov 22, 1919 

The question of the valuation of fruit trees is of the first nnprotance, 
particularly at the present moment when so many people, ruined by the 
war, have to be compensated for the damage caused to their property by 
projectiles, poisonous gases, etc , and for the systematic destruction of 
orchards by the Germans during their retreat. 

The following method of valuation was arrived at after a survey 
of the devastated regions of Northern France. In this method the tree 
must be considered from the time it lyas planted until it was destroyed, 
and its value fixed without taking as a principal basis the relation between 
the interest represented by the produce of the tree and the capital cons¬ 
tituted by the tree itself, although these factors are taken into account 
to a certain extent; The value of the tree at the time of planting is 
represented by its cost price at the nursery, plus the cost of transport and 
planting, to which must be added the depreciation of the material neces¬ 
sary to the upkeep of the plantation and a percentage for insurance against 
unsuccessful planting. 

During the year after it is planted the tree merely strikes its roots 
afresh. In the second year it begins to grow , its branches lengthen and 
ramify; it increases m strength and size, and acquires a plus-value which 
augments yearly. If, therefore, it is possible to determine exactly this 
annual plus-valhe with its various elements the problem can be solved. 

Whether it be a question of young trees or trees in full bearing this 
plusvalue is divided as follows: 

(i) The natural plus-value or plus-value of growth., (2) the plus 
value of maintenance, represented by the cost of cultivation, rent, ground 
occupied, material employed, etc., and {3) the future value. When once 
the tree is planted it grows in height and bulk even if it is not attended 
to; it is this growth that the author designates as natural plus-value. 
Secondly, the cost of the cultivation of the ground, including tillage, 
hoeing, manuring, the care of the tree, pruning, staking, spraying, etc., 
can be estimated, and this annual estimate, added to the annual natural 
plus-value gives the approximate annual total plus-value. To the sum 
ihus arrifred &t must be added a discount of so much per cent, representing 
the future wine, or a kind of assurance premium against the risk of destruc¬ 
tion Of represented by the tree in question. Calculating in this 
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manner rather than by the relationship between capital and interest, 
the field of discussion is narrowed and, consequently, it is easier to arrive 
rapidly at an understanding. This method will be adopted m every case 
that presents itself, whether orchards or pleasure gardens. 

Standard eruit-trees. — The most usual orchards are those stock¬ 
ed with standards:— pear, apple, cherry, plum, walnut trees, etc. 

Tet us suppose that a standard fruit-tree costs, togetherwith the buying 
price and transport, the sum of 4 fr. (naturally the actual price of purchase 
is taken), and that it has been planted without further expense To 
this figure should be added that of the percentage of assurance, which is 
valued at 10 %. The tree therefore is worth, before it is planted, 5 50 fr. 
The cost of planting consists of the preparation of the hole, the appli¬ 
cation of manure, the “ dressing ” (habillage) of the roots and top, “ prali- 
nage ” (i. e., plunging the root system of the tree for a few seconds in a mix¬ 
ture made of day, fertiliser and water), and the filling up of the hole; to 
this must be added the rent of the ground occupied, the reserve fund for 
tools necessary for the whole plantation and the cost of fertilisers. The 
whole, may be estimated at 5.50 fr. + 1.50 fr. = 7 fr., a figure which 
will remain unchanged until the end of the first year. 

In the second year, it may be estimated that the annual plus-value of 
the tree will comprise : (1) The natural or growth plus-value fixed at 2 fr.; 
2) the cost of up-keep of the ground and tree, hoeing, manuring, pruning 
staking, spraying, liming, to which must be added the cost of upkeep 
of tools and the rent of the ground ; the cost of cultivation may vary, 
but it can be estimated at 2 fr. ; (3) an msuiance against any accident 
that might happen to the tree sufficient to cover its future value, either 
for instance, % of the sum of the first two items or the sum of 1 fr. The 
annual plus-value is therefore 5 fr., and at the end of the second year 
the tree is worth 7 + 5 = 12 fr. This plus-value cannot be estimated in 
this way until the end of the tree's existence; at a given moment it should 
begin to decrease, finally disappearing. 

Productive value. — In arriving at these figures the real age 
of the tree is not taken into account, but is only the period that has elap¬ 
sed since it was finally planted, the years spent in the nursery being in¬ 
cluded in the'purchase price. The tree continues to grow vigorously until 
an age that may be fixed at 25 years, it is then worth the value of the first 
year, 7 fr. -j- 120 fr. (24 times the plus-value of 5 fr.). 

At this period of its existence the tree does not remain Sltationary: 
it grows stronger, its branches ramify, and, consequently, its productive 
powers increase. 

Its plus-value must then be lessened to the extent of the premium 
on its future value (which is no longer necessary, its full value bing attai¬ 
ned), and, as it i 4 now fully developed, and requires less care, the plus-value 
may be estimated at 2 fr-, including the rent of the ground. It is admit¬ 
ted that a fruit-tree makes little progress after it has been planted for 40 
years. The plus-value of 2 fr. can be estimated up to this point, the value 
of the tree being then computed as follows: Value at 2$ years old, 127 fr. 
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+ 30 fr (15 times the plus-value of 2 it.) = 157 fr. Its productive powers, 
and, consequently, its value will be stabilised from this age onwards untq 
its regularly decreasing yield shows that the period of deterioration has 
begun. It would then be necessary to estimate the tree at an annual 
minus-value were there not another factor to be considered, namely the 
industrial value of the wood. The tree has grown in height and bulk, its 
principal branches and trunk have attained a considerable diameter and 
the wood has hardened and is in demand for the wood industry. It is 
therefore logical to estimate the value of a tree that has been destroyed at 
its highest value, either industrial or productive as the case may be. No¬ 
taries, auctioneers and timber merchants whose business it is to buy and 
sell trees as they stand, are able to fix the exact industrial value of a tree 
in accordance with current prices. The figures indicated above, although 
varying in different districts according to the species and varieties of the 
trees and their production (fruit destined for the table or the press), may be 
regarded as average. It may be accepted that a tree which has been 
planted for 40 or more years, represents a productive value of from 150 to 
160 fr., its industrial value varying with its size from that price onwards. 

II. — The following, according to the author, is the value of fruit 
trees as estimated by State experts: 

Standard apple , pear, plum, aprwot, cherry and walnut trees : 

Plantation, 2.50 fr. + 1 fr. yearly (including 4 years m the nursery) 
for 35 years. 

From 36 to 60 years: 2 additional francs yearly, the tree being then 
in its prime if it has been attended to and the ground is good. 

After 60 years the period of decay sets in, and the value of the tree 
decreases by 2 fr. yearly during 20 years for apple and pear trees. 

After 80 years, pear and apple trees are of no value except as 
firewood. 

The stone fruit trees (plum, cherry, apricot) only bear for 30 years. 
The produce of the walnut tree, however, may be counted for 100 years, 
at 2 fr. yearly from the 35th year, except in cases of accident. Anyone, 
therefore, who is concerned can easily, with these data, draw up a table 
and estimate the value of the damaged trees. 

Trees whose bark has to any great extent been gnawed by horses are 
considered as destroyed. 

For dessert apple and pear trees an increase in the value of xo % is 
quite allowable. 

For pruned garden trees each expert has Ms own tariff. The follow¬ 
ing one is for trees in good condition: 

Pyramids, Standards, Bush , C ordons: value of saplings taken from the 
nursery, x fr. 

Pyramids , Espaliers, Bush , already in cultivation: from 2 years, 2 fr*; 
from 3 years 3,50 fr,; from 4 years, 5 fr.; add 1 fr. per tree for transport 
and planting. Pruning, labour, ground occupied, etc., add to its value. 

In this way the following figures are arrived at, varying with the 
sticcfessfel growth of the tree.' 
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Years 

Standard and Bush 

paheis 

Cordons 


fr 

ir 

fr 

2 • • • • • • • 

3 50 

3 50 

2 OO 

3 * • • .... 

5 00 

5 00 

3 00 

4 • * * • • • 

6 50 

650 

4 00 

5 * 

7 75 

7 50 

5 °o 

6. . 

9 00 

8 00 

6 00 

7 * • • - 

10 50 

10 00 

7 00 

8. . * . . 

12 25 

11 5° 

8 50 

9 . 

14 00 

12 00 

10 00 

10. . 

1645 

14 00 

11 50 


This applies to pear trees grafted on quince trees and to apple trees. 
Ungrafted pear trees which are very fine trees, may increase in value up to 
20 years in the same proportions ; the beauty of the tree its fertility, the 
ground where it grows, may all affect its value more or less, but the com¬ 
missioners will probably keep to the regular tariff which alone can ena¬ 
ble them to work and justify their decision. 

III. — Accoiding to the method described above, the value of a tree 
increases yearly by 1 fr. up to 35 years, then by 2 fr. from 36 to 60 years, 
afterwards decreasing yearly by 2 fr. up to 80 years, when the sole value 
of the tree consists m that of the wood. It is evident that, calculating thus, 
the matter is a simple one, but generally speaking this calculation is false, 
for the value is purely mathemical. The scale may be carefully graduated, 
but it applies to both productive and unproductive trees, and the latter 
cannot have the same value. A method of valuation cannot be preci.se 
or mathematical without creating errors. But factors of valuation exist, 
which serve as a basis for calculation, ar d enable us to reach an approxi¬ 
mate figure. This has been investigated by the author for several years 
and the results constitute a further method. Every tree has its own indi¬ 
vidual value, according to the conditions of plantation in a given district, 
in a more or less suitable soil, m a form more or less variable. These 1 fac¬ 
tors must be estimated on the spot when taking into consideration the age 
of the tree and the “ yield " which constitutes its value. Thus the examples 
given by the author cannot serve as a universal ready reckoner, but they 
illustrate his method, and the table given at the end of this article, are used 
for purposes of comparison. The use of given formula will always be easy 
in special cases and thus will be of great value to experts. 

The fruit tree represents capital because it is a source of income. The 
income being variable the capital outlay represents the cost of the tree 
when purchased plus annual expenses such as rent, manuring, labour, etc. 
When the tree bears fruit the capital outlay becomes productive capital. 
The value of the tree is all the greater if it bears Well and its fruit fetches 
a good price; the basis of the method therefore is the yield, and if the tree 
is not productive its value is reduced to that of firewood. The author 
has Worked out formulae which can be applied to all conditions of pro¬ 
duction. V or value = C O or capital outlay up to the period Of pfo- 

vm * 
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ductiou. To discover the C 0 the A or cost price mast be ascertained 
plus the cost of planting, etc., B or annual expenses multiplied by the 
age from plantation. C 0 = A + B, The formula of valuation of a tree 
still in the period of capital outlay, will be : V == C 0 or A + B. As 
soon as the tree becomes self supporting i. e , when its yield covers the 
annual expenses, it becomes productive capital, PC, and PC. To 
find this P. C. we must ascertain: r or average value of the yield ; / or 
average cost of production; R or net income from the crop which can 
be obtained by subtracting f from r. Capitalising at the rate t, say at 
5 %. The net income obtained, the formula of valuation of a tree in 

the period of productive capital will be F = PC or -- -- -- : 

We know that this productive capital does not last for ever; the tree 
is destined to disappear ; its life is limited. It is therefore necessary to 
fix its longevity clearly so that with it will cease the productive capital 
which is based entirely upon the net income derived from the crop. After¬ 
wards the period of deterioration must be determined and a portion of 
the productive capital (which will cease with the tree) must be reduced 
annually. If the period of dererioration is from the 6oth to the 8oth year 
i. e., 20 years, the productive capital is reduced by i per 20 (i. e. 5 %) 
each year from the 60th year onwards. According to the number of years 
which elapse during this period of deterioration until the time of valuation, 

X 

we shall therefore have — to reduce. D or deterioration, being equal 

20 

to 20 years, the number of years elapsed during this period being T we 
shall have to reduce T. The value of the tree will be: 


V = 


100 x R T 
t D" 


The author selects a cider apple tree whose longevity will extend 
over 80 years and the period of deterioration from the 60 th to the 8oth 
year, and thus establishes the data : Duration of capital outlay: 10 years 
from the time of plantation. A — cost price 6 fr. -\- expenses 1.50 fr. 
= 7.50 fr. B = rent 0.20 fr. + expenses (x fr.), — 1.20 fr. multiplied by 
the age of the tree. 

Value of the cider apple tree at xo years. V = C 0 or A 4 * B, i. e. V — 
7.50 fr. + x.20 fr. X xo) i. e., 19.50 fr. 

Duration of productive capital 70 years. 

Period of deterioration ’. 20 years. 

The appended -table examines the return of the yield. 

Prom xo to 15 years.3 hi of 54 kg. = 162 kg., average 32 kg. per 

annum *=: 3.20 fr. etc. etc. 

A.s the average expenses vary-from 2.20 to 3.50 fr., we obtain the 
net Income from the yield, which when capitalised, gives the value at the 
different ages 'of the tree up to 60. 
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From 10 to 15 years 

. 3 hi ot 54 kg 

BSS 

162 kg; 

average 32 kg per annum = fr 

3 20 

» 

15 to 20 

» 

. . 5 » of 54 » 

— 

270 » 

» 

54 » 


9 = 3 ) 

5.40 

/> 

20 to 25 

» 

. ♦ 7 » of 54 » 

~ 

378 » 

» 

74 » 

9 

9 = » 

750 

» 

25 to 30 

/) 

. . 9 » of 54 » 

= 

486 » 

» 

97 » 

9 

9 sa 9 

970 

» 

so to 40 

) 

. 20 » of 54 » 

= 

1080 » 

» 

108 » 

» 

» — a 

10.80 

» 

40 to 60 

)) 

. . 50 » of 54 » 

= 

2700 » 

» 

135 » 

9 

» = » 

13 50 

» 

60 to 80 

» 

. . 40 a of 54 » 

* 

2160 » 

» 

108 9 

» 

9 — » 

10.S0 



Total 

. . 184 


7336 kg. 

2 1 
n 1 

fr. per 100 kg 

« 733 . 60 . fr* 


From 

10 

to 

15 years. 

r 

—t = 3 20 — 

2 20 = 

Net 

income 


I OO 

fr. 

9 

15 

to 

20 years. 

r 

—/ = 5.40 — 

2 20 = 

9 

» 


3.20 

» 

» 

20 

to 

25 years, 

r 

—/ = 7.50— 

2 75 — 

» 

9 


4-75 

9 

5 ) 

25 

to 

30 years. 

r 

— t — 9 70 — 

3 30 — 

» 

9 


6 40 

» 

9 

30 

to 

40 years. 

t 

—/ = 10 80 — 

3 50 ™ 

9 

9 


7 30 

9 

9 

40 

to 

60 years. 

r 

—1 — 13 50— 

3 50 - 

9 

» 

= 

10 00 

9 


The value of the tree will be established as follows : 


CP or 


100 x R 


From 20 to 15 years . . > • 
From 15 to 20 years 

From 20 to 35 years 

From 25 to 30 years * 

From 30 to 40 years 

Fiom 40 to 60 years .... 

From 60 to 80 years V « CP 


IOO 

X x 




5 


2U 

IOO 

X 3 20 


64 


5 


IOO 

X 4.75 

5 


95 

IOO 

X 640 


128 


5 


IOO 

X 73 


146 


5 


IOO 

X 10 


200 


5 


(100 

X R) 


T 


t 






- ^ * * (100 X 10) 5 , * X ^ 

From 60 to 65 years---*» 200 — 50, 1 , e. 150 fr. at 65 years,. 

5 20 

~ (*oo X 10) IO . w 

From 65 ro 70 years-— -- *»* 200 100, i, e. 100 fr at 7 o years, 

5 20 

— . (100 X 10) 15 

From 70 to 75 years --- 200 — 150,1. e. 50 fr. at 75 years, 

5 20 

ending with zero, or rather, the value as fire wood at 80 years* 


For trees whose wood is valuable, there must be added the farther value 
" wood ” to that of productive capital, especially for the walnut tree. It is 
amply a question of estimating the value of the wood at current prices and 
on the spot. In M. Breton-Bonnard’s method a smaller value is given to 
a tree (cider-apple tree) estimated at 26.50 fr., than the author who takes it 
at 64 fr.; at 40 years the former is valued at 51.50 fr., whereas the author. 
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Comparative Table of Valuation of a Cider-apple tree 



1 

Value in francs 
according to 
Breton-Bonnarb 

Value m iianes 
acceding to 
I^COLIBR 

Value m francs 
according to 

Dei annoy 

Wheat planting . 

650 

7 50 

5 5 ° 

at i year. 

7 5 ® 

8 70 

7 

» 2 years.' 

8 50 

990 

12 

» 3 

».1 

9 5 ° 

11 10 

17 

» 4 

))»•••••• 

IO 50 

12 30 

22 

» 5 

». 

II 50 

13 50 

27 

» 6 

s ****** . 

12 50 

1470 

32 

» 7 

)) * m • • • 

13 50 

15 90 

37 

»> 8 

))*»** * « 

*4 50 

17 10 

42 

» 9 

» . 

15 50 

18 30 

47 

» IO 

». 

1650 

1950 

52 

» ii 

»•••••>« 

W 50 

23 95 

57 

» 12 

» • • • . . . 

18 50 

28 40 

62 

» 13 


19 50 

3285 

67 

» 14 

)) . 

20 50 

37 30 

72 

» 15 

» . 

21 50 

4 i 75 

77 

» 16 

})«**•••• 

22 50 

46 20 

82 

» 17 


23-50 

50 65 

s? 

» 18 

». 

24 50 

55 10 

92 

» 19 

))»*•*•»• 

25 50 

59 55 

97 

» 20 

))*•»**•« 

2 6 50 

64 

102 

» 21 

))•***•«• 

27 50 

70 40 

107 

» 22 


28 50 

76 80 

112 

» 33 

})*«••••« 

29 50 

83 20 

117 

» 24 

». 

30 50 

89 60 

122 

» 25 

J> •••••* * 

3 i 50 

96 60 

127 

» 26 

®.. • 

1 32-50 

102 40 

129 

» 27 

® ■ • * < * < * 

33 50 

108 80 

* 3 * 

» 28 

)> « • • • » • 

, 34 50 

115 20 

133 

» 29 

8 * • • • • • 

35 50 

121 60 

^35 

» 3 ° 

® •**••• • 

36 50 

128 

137 

» 31 

9 .. * 

37 50 

135*20 

*39 

» 32 

})»•*•«••• 

38 50 

142 40 

141 

» 33 


39 5 ° 

149,60 

143 

» 34 - 


40 50 

156 80 

*45 

» 35 

»»•**••* 

41.50 

164 

147 

» 36 

*••••••• 

43 - 5 ° 

171.80 

149 

*37 

».. . 

45 50 

178 40 

151 

» 38 


47 50 

185 60 

*53 

*39 

9 *****«» 

49 50 

192 20 

*55 

» 40 


51*50 

200 

*57 

» 41 


53-50 

— 

— 

# 42 

M ...... . 

55 50 

— 

— 

* 43 

» . 

57 50 

— 

— 

»44 

® • » • • • * 

59 59 

— 

— 

* 45 

». 

61.50 

—* 

-— 

» 46 


6350 

—.* 


* 47 

* * • * 0 * * 

65*50 

— 

-— 

» 48 

$■***«**• 

67 50 

■ 

—* 


» * * • * 

6950 


1 — 
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Value m francs 

Value in francs 

Value m francs 










according to 

according to 

according to 










Breton -Bonnard 

Lecolier 

Delannoy 

at 50 

years 







7150 


« 

» 5 * 

» 




. 



. 

73 50 

*— 

— 

» 52 

)> 



. 





75 50 

~ w< ~ 

— 

» 53 

» 


* 

. 





77 5 °' 

— 

— 

»54 

» 


. 





. 

79 50 

— 

— 

» 55 

» 








81 50 

— 

— 

» 56 

» 








83 50 

— 

— 

» 57 

» 








85 50 

■— 

—- 

» 58 

» 








87 50 

— 

— 

»59 

» 







. 

89 50 

— 

— 

» 60 

» 








91 50 

— 

— 

» 61 

» 








94-50 

— 

— 

» 62 

» 








98 50 

190.20 

15 7 — ditmn ution value 












+ value of the wood 

M 63 

» 








87 50 

180 

— 

» 64 

» 







, 

83 50 

160 

— 

» 65 

» 








8150 

150 

— 

» 66 

» 








79 50 

140 

—— 

» 67 

» 







, 

77 50 

130 

—- 

*> 68 

» 





» 



73 50 

120 

— 

» 69 

» 





* 



73 50 

no 

•—" 

» 70 

» 








7150 

100 

— 

» 71 

» 





• 



6g 50 

90 

— 

» 72 

» 







. 

67 50 

80 

— 

»> 73 

» 








65-50 

70 


» 74 

» 







* 

63.50 

60 

— 

» 75 

» 







* 

61.50 

50 

— 

» 76 








, 

59 50 

46 

— 

* 77 

M 







. 

57 50 

30 

—— 

* 78 

to 







* 

55 50 

20 

— 

» 79 

to 








53 5 ° 

10 

— 

» 80 

» 








51-50 

0 

— 









, 

as value of the wood ; 

-f- value of the wood 



taking into account its yield, estimates its value at 200 fr. The briefly 
summarised form of valuations of pruned trees given by the author does not 
allow him to discuss them at length, but his figures seem to fall short of 
the facts, especially for *' palmettes ” yielding choice fruit of greater value, 
sold separately, but necessitating the deduction of heavier expenses. 
These figures are arbitrary, whereas those arrived at by the keep of 
the authors’ general formula seem on the whole to be closer to the truth. 

The method of M. Deeannoy (in Vie a la Campagne) does not seem 
any better to the author, because the plus-value of growth and labour add¬ 
ed to the future plus-value makes the figures too high. Thus, according 
to the former, a cider tree will be worth 57 fr. at 10 years, whilst the an- 
thor only calculates 19.50 fr.; at 20 years the former estimates its worth at 
107 fr., but, according to the author it is only worth 64 fr. Finally 
between the age of 25 and 40 years the tree would be worth 157 fr., but 

SWS 
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industries 

depending 

ON ANIMAL 
PRODUCTS 


qo6 


he does not clearly show the diminishing value from 40 to 80 years old., 
The author's method, which is based upon the yield or the income derived 
from the tree, without being absolute and purely mathematical is reason¬ 
able, for it comprises the chief elements constituting the value of the tree 
The same process that has been employed for the cider-apple tree could 
be used for any other kind of fruit tree. 

In conclusion, the author gives a valuation table for the cider-apple 
tree, which has nothing absolute in its methods because it must vary 
according to the co-operating factors. 

This table, given on pp. 904-405 reproduces the figures arrived at by 
the authors method and also by those of MM. Brecon-Bonnard and 
Dblannoy. 

789 - Profits from Pigeon Breeding in Italy. — See No 781 of this Review. 

790 - Cost and Yield of a Country Apiary. — See No 782 of this Remew. 

791 - The Problem of the Cost of Milk. — See No 800 of this Review 

AGRICULTURAL INDUSTRIES 

792 - Exhibition of Wines from Direct Bearers (1) at Perpignan, France. — Soursac 
L , in Bulletin du Syndicat de$ Pyrenies-Onentales reproduced in Le Proves a^ncole e} 
mticole , Year 37, No. 21, pp. 491-492 Montpellier, May 23, 1920 

On May 4, 1920, at Perpignan a comparison of wine from direct bear¬ 
ers was made, and the following marks given, taking into account both 
colour and taste. The samples tested came from the Pyrenees-Orienta- 
les, Aude, Tades, Phone, Allier, Toiret, and Deux-Sevres districts. The' 
white wine from certain hybrids, such as GaiUard-Girerd No. 157, 
seemed to be generally appreciated, but the others were on the whole 
judged according to soil for ungrafted or grafted hybrids, stock,dimate, etc. 


Marks given to Wines from Direct Bearers 
WHITE WINES. 


Gaillard 157 . 

. . 17 

Baco 22 A. • 

lb 

Gaillard 157 . , 

14 % 

Baco 22 A 

16 

Gaillard 157 . . 

18 

Baco 22 A. . 

16 y 2 

Gaillard 157 . 

• • 14 % 

Seibel 1880. 

12 

Gaillard 157 

. . 17 

Seibel iooo. 

15 % 

Gaillard 157 . 

. . 8 

Seibel 4615. .... 

7 7% 

Gaillard 157 , 

. . 15 

Seibel 4623. ... 

15 

Baeo 22 A . . 

... 12 

Seibel 4638 . ... 

15 

Seibel 4681. . 

• *5 % 

Bertille-Seyve 450 , . 

X4 14 

Seibel 4964. • . 

* * y 2 

Couderc 1 . . 

14 % 

Seibel 4991* 

17 

Couderc 299-35 , . 

11 

Seibel 4991. .... 

. . . x6 54 

Solomis Goldriesling. . ... 

12 

Seibel 5001. 

. . 16 



Seibel 5182. . . . 

IS 

Blend* 


Seibel 5213. 

* H V% 



Seibel 5279. • ... 

. . 15 

3 parts Gaillard 157 » 

\ 

Seibel 1000-2859-880 (blend) 

. . 10 54 

3 » Couderc 272-60. 


Thonrar 2-16. . . . , . 

* - 15 

2 » Meslier del G&tinais . . * 

RertiBe-Seyve 450. .... 

. . . 16 

1 parts Couderc 177-3 • * * 

) 


(1) See jR.,' April, 1920, No. 458. I Ed.) 

I 
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ROSE COLOURED WINES 


Seibel 1000 

12 

Bertille-Seyve 89 3 

9 

Seibel 4430 

8 

Bertille-Seyve 1120 

11 

Seibel 4643 

6 

Baco 1 

10 

Seibel 5329 

9 

Gaillard 2 

8 

Bertille-Seyve 872 , 

10 

Gaillard 2595-893 *• 

9 


RED 

WINES 


Baco 1 

15 

Gaillard 2 

12 

Baco x 

16 

Gaillard 2 

10 

Baco 1 

16 

Gaillard 194 

15 

Bstellat (30-1-3) 

S 

Gaillard x 94 

15 

Estellat (30-12) 

13 

Blend . 


Oberlm 595 

14 



Oberlin 595 

8 

2 partsS 157 

\ 

Oberlm 605 * - 

14 

2 » Couderc 4401 

) 15 

Seibel 1000 * - 

14 

2 » Gaillard 2. 


Seibel 4643 

. 11 

\ 

2 » Gamay del Beatqolais . 

• 1 

703 - The Action of Chloropierin on Wine Yeast and Flowers of Wine. — Bertrand 

G, and Mme Rosenblatt, 

in Comptes rendus de l*Academic des Sciences , Vol 



No 22, pp 1350-1352 Pans, May 31, 1920. 

The authors have tested the action of chloropicnn (1) on 2 types 
of microscopic fungi, viz., yeast, when in a state of fermentation and. com¬ 
pletely submerged ; and the flower of wine which lives on the surface of the 
nutritive medium. 

The yeast experiments showed, that 1 mgm. of chloropicrin in one 
litre of sweetened must is sufficient to hinder fermentation, and that from 
5 to 6 mgm. arrests the process completely. 

The yeast, however, is not killed in 24 hours by the addition of suffi¬ 
cient chloropicrin to prevent fermentation. This small amount first pa¬ 
ralyses the fungus, which gradually loses its reproductive power, but only 
succumbs after a much longer contact with the poison. In order to kill 
the yeast in 24 hours,, at a temperature of 27 0 C, as much as from 30 to 
40 mgm. of chloropicnn per litre must be added. 

Flowers of wine are still more susceptible than yeast to the action 
of chloropicrin: 2 mgm. per litre entirely stop the growth of Saccha- 
romyces vim. Even 1 mgm. per litre has proved sufficient to produce this 
result. 

In the course of their experiments, the authors observed that, although 
flowers of wine grow so easily on the surface of common kinds of wine, only 
an excessively thin layer forms very slowly if the wine has been filtered 
through a Chamberland filter. 

794 - The Treatment of “ Casse Bleue ” in Wines. — Pdbdaixv, a , Madvbzin, ph. and 

OiumDCHAMP, I/,, m Comptes rendus de VAcadimie des Sciences , Vol. CI^XX, No I 9 > 

pp 1129-1131 Pans, May xo, 1920, 

One of the authors, in a previous article (2), described the action of 
hydrogen peroxide on wines affected by casse bleue. It is well-known that 

(x) See also R. t Jnly-Sepfc I9 x9>Nos. 1049-1050, Jm , Nos, 6 and *48, 
Feb,, 1920, No 274, 12., March, 1920, Nos, 374 and 375 i May* 1920* No 3951 

June, 1920, No 705. — (2) See Feb, 1920, No. 230; March, 1920, No, 359* (£&<) 

£V»Mr*JQf * 
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such wines contain ferrous salts. Though at first clear, they become cloudy 
through the action of the oxygen of the air, the ferrous salts, becoming 
ferric salts, are precipitated with the tannins and colouring matters ; 
turbid wines deposit successive layers of these substances, but neverthe¬ 
less remain thick. The operation of clarifying is useless, as the size, remains 
in solution. 

Hydrogen peroxide precipitates a great deal of the iron (the wine be¬ 
comes dear therefore, and there is no further formation of casse blcue), 
but it is illegal to add hydrogen peroxide to wine. Further, the very 
energetic action of the peroxide has a very bad effect upon the composition 
and organoleptic properties of wine. For this reason, the use of hydrogen 
peroxide was not recommended m the afore-mentioned artide 

The authors have once more taken up the question and have investi¬ 
gated the action of gaseous oxygen obtained by the distillation of liquid 
air; it contained 99 9 % pure oxygen When introduced by bubbling it 
directly into the wine, only unsatisfactory results were obtained. Targe, 
bubbles were too rapidly evolved on the surface, and the oxidation was 
insufficient 

On the other hand, most conclusive results were obtained by diffusing 
the oxygen by means of a Chamberland filter. 

The oxygen, on leaving a “ mano-detendeur ”, enters the filter under 
a pressure of 4 kg It leaves it, passing through the wall in small bubbles 
which form a sort of emulsion with the wine. The latter is now saturated 
with oxygen, and the ferrous salts become oxidised to ferric salts. In the 
presence of tannins, the ferric salts form insoluble tannates, and are pre¬ 
cipitated, the albumens and gelatins becoming coagulated at the same 
time. 

It has been observed that gelatin and albumens remain in solution 
when the iron is m a ferrous condition, hence the expression that the wine 
“ ne prend pas la colle ” i. e., will not dear. 

The authors have found that a wine that will not dear, coagulates, 
after oxidation, 20 gm. of white refined gelatin per hi. becomes clear 
and remains so in spite of prolonged exposure to the air, aud to changes 
of temperature. 

In a white wine containing 160 mgm. of metallic iron per litre, the au¬ 
thors observed only a slight bluish reaction when tannin was added, and 
consequently a very slight precipitate. The same wine, under identical 
conditions, when oxidised by means of a Chamberland filter, gave a reac¬ 
tion of increasing intensity finally becoming bluish-black like ink. The 
reaction continued with the same intensity for 24 hours, and after 36 
hours, the authors were able to see the beginning of defecation, dear pat¬ 
ches appearing near the surface of the liquid. On the fourth day this 
wi»e had been clarified with refined white gelatin which was precipitated 
as a thick coagulum, leaving in suspension in the liquid small-grey flakes, 
which on filtering, remained on the filter. The wine became dear after 
one filtering. 
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Analysis, alter filtration, revealed the loss of 120 mgm of iron per 
litre, viz. 75 % of the original amount It would have been easy to have 
eliminated more of the iron 

Many red wines have been treated m the same way with identical 
results Red wines attacked by “ casse ”, on being oxidised under the 
same conditions, but without the addition of tannin, lost iron in similar 
proportions, and finally became, after filtration, brilliant wines of a fine 
ruby colour, and perfectly stable. 

To sum up oxygen, when very finely divided by passing under pres¬ 
sure through the pores of a Chamberland filter, is capable of rapidly trans¬ 
forming into ferric salts the ferrous salts m a wine affected with casse bleue . 
This change removes the iron which produced the turbidity, and restores 
the wine to its normal clearness. Wines so treated become perfectly 
stable, and are not liable to relapse into their former condition. 


795 - The Use of the Bulbs of Mi*scarf comosum and Hyacinthus ciliatus 
Used as Food and in the Manufacture of Alcohol in Italy. — pantaneixi, m 

Le Staziom Sperrmentah agrane 'ilaliane , Vol 1 , 111 , Nos 1-3, pp 101-112, bibliography 
of 6 works 1 plate Modena, 1920 

In the Province of Foggia (Apulia), the bulbs of two wild plants which 
are much alike in appearance (Muscan comosum and Hyacinthus ciliatus 
are used as articles of food The former plant, known in Apulia by the 
name of “ lampascione ”, has the larger bulb, is covered with red scales, 
and is more savoury than the bulb of Hyacinthus ciliatus, owing to its 
slightly bitter taste , further, it is richer than the latter in laxative and 
diuretic substances, etc It is exported to some extent to North America, 
where it is eaten by Apulian emigrants. The bulb of H ciliatus, which 
is called “ cipollaccio ”, or “ giac'mto pugliese ”, has white scales, is sweet¬ 
er, and is less in request. 

The author, having found that the bulbs of both these plants con¬ 
tained much sugar and were rich in sacchanfiable carbohydrates (23 ox 
and 20 21 % respectively at the close of the vegetative period), tried to 
utilise them in the manufacture of alcohol. 

Bulbs collected at the end of January, when the plants were already 
in leaf, and also at the beginning of June, immediately after flowering, were 
found on analysis, to have the composition given m the following table. 

At the end of the growing period, the bulbs of the pink " lampascione " 
are rich in sugar, m soluble mucilage and in starch, whereas they contain 
little insoluble mucilage, less cellulose, and almost no hermcellulose. 

The bulbs of the white “ cipollacco ” have a smaller sugar content, 
and more starch, hemicellulose and cellulose, the last-named substances 
rendering them less fit for human consumption. Although the bulbs of 
the " lampascione ” contain more sugar at the beginning of summer, they 
are eaten by preference in winter. 

By hydrolysing the sliced bulbs wr&t sulphuric acid* xo.5 % by weight 
And 13 % by volume (the percentage refers to fresh bulbs) of anhydrous 
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Composition of the bulbs of Muscari comosum and Hyacinthus cilatus 



January 

Ji ne 


Muscari 

Hyacmthus 

Muscari 

Hyacinthus 


comosum j 

ciliatus 

comosum 

ciliatus 

Water - ... 

1 

7009 % 

6772 % 

7085 % 

7214 % 

Crude protein (N X 6,25) * * 

0.740 

I 129 

O 814 1 

I 313 

Reducing sugar .... 

0 366 

0.206 

O 117 

O.311 

Non-reducing sugar 

8 952 

8 600 

9 OOO 

4 75 * 

Soluble mucilage . 

II 240 

4630 

6 743 

2 384 

Insoluble mucilage - . 

2.004 

2 085 

I.030 

2 008 

Starch 

0,372 

5 10 ° 

6 041 

7 106 

He micellulose . 

O 212 

3 oi 4 

0 080 

3 650 

Cellulose . 

3 412 

4300 

3038 

4.211 


alcohol is obtained from Muscari comosum and 8.4 and 10.5 % respectively 
from Hyacinthus ciliatus The process is carried out as follows. The 
sliced bulbs are boiled for 90 minutes with an equal weight of 4 % sulphuric 
acid solution, then neutralised with calcium carbonate, pressed, and 1 % 
of ammonium phosphate added Normal tartaric acid is then added until 
the precipitate of calcium phosphates is dissolved, and a little brewers' 
yeast is introduced, and the mixture is fermented at 20° C for 4 days. 
The alcohol yield obtained is sufficient to employ a distillery satisfactorily.,. 

The author is of opinion that the bulbs of Muscari comosum, which 
are preferred as an article of diet to those of Hyacinthus ciliatus, should 
be cultivated, for the manufacture of alcohol, since they contain as much 
as 23 % of saccharifiable carbohydrates which can be transformed into 
alcohol by fermentation. On the other hand, the bulbs of H. ciliatus 
would not pay for cultivation. but they are less common than those of 
M. comosum. The best season for collecting bulbs for the distillery is 
from June to December, because as soon as the growth begins they lose 
some of their sugar content. The bulbs should be used fresh, since on 
being dried, they lose part of their sugar through respiration, and the rest 
is condensed into carbohydrates which are difficult to convert into sugar. 

796 - The Use of Milk Powder in Bread-Making. — lxndet, l , in Comptes rendus de 
PAcadimtc d'Agriculture de Franca, Vol. VI, No 18, pp. 465-417* Paris, May 12, 1920 

M. Dindet exhibited milk bread made with desiccated skim-milk. 

This bread has a good flavour, and rises very satisfactorily even when 
the quality of the flour used, leaves much to be desired. The skim-piilk 
powder absorbs as much water as the flour, and this may be replaced, 
weight by weight, by the milk powder. If io, 15 or 20 % of the latter 
is added, and the consumer eats the same amount of bread, a saving of 
10, 15, or 20 % of the flour is effected. 

In flours, the proportion of the carbohydrates (starch, sugars,, etc) 
to the nitrogenous substances is as 100 is to 17 or 18; in skim-milk, 
the proportion of lactose to casein is as 100 is to 70. In wheat bread with 

£*»*.**«] 
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the present flours extracted at 80 %, there is from 8 to 9 % of nitrogenous 
substances, while in a bread containing 15 % of milk powder, there will 
be from 15 to 16 % 

At the present time, milk powder costs 4,20 fr per kg. but as milk 
bread is a luxury article, it finds customers, even at a high price. 

It might be objected that skim milk itself could be used, instead of 
the tnillr powder, which would avoid the need for evaporation. This might 
be done, if the dairy were near the bakery, but skim-milk soon turns acid. 
It is true that it might be pasteurised or sterilised, but the coal used in 
these operations, and the transport of the water contained m skim-milk, 
would cost more than the coal needed for desiccating the milk. 

In short. M. I^enbet believes that the manufacture of milk bread 
might be encouraged without detriment to the general food supply, and 
that its use would economise the flour supply. However, he draws 
attention to the fact that such bread is article of luxury, and superfluous 
from the point of view of strict necessity. 

797 - The Italian Grape-pip Oil Industry. — Fachhh, S. in the Giomale dt Chttmca indu¬ 
strial# ed applicata. Year II, fCo 5, pp. 246-250, 1 fig. Milan, Mai, 1920. 

The production of grape-pip oil is an Italian industry dating back a 
great many years, for as early as 1770, this oil was already extracted at 
Bergamo, and, during the last 20 years, the industry has much developed. 
The distilleries usually supply the oil mills with the grape pips. These, 
are divided into 2 commercial varieties, undistilled pips (at represent worth 
about 60 lire per quintal (as against 6 lire before the war); and cooked, 
or distilled pips that have been separated from the marc after distillation. 
Such pips now fetch 40 lire per quintal (pre-war price 3 or 4 lire). The 
oil content of the former varies from 12 to 20 % ; that of the latter 
smaller, and sometimes sinks as low as 8 %. 

Some writers believe that there is a direct connection between the 
oil yield and the alcohol yield, but recent analytical results haw shown 
that the grape-pips of some regions of S. Italy have a much lower oil con¬ 
tent than those of certain parts of IS). Italy, where the grapes produce a 
wine containing but little alcohol. 

The oil yield, however, depends in the first place upon the vine, and. 
in the second, in the case of white grapes, upon the age of the pips, etc. 
The pips most valued are those from Venetia, which have the highest oil 
content (20 %). 

The most important factories using grape-pips are, according to the 
author, in Bombardy (Milan, Monza, Treviglio, Cologna, Bergamo and 
Becce), and Piedmont. 

Pressure is the usual method employed for extracting the oil. The 
pips after having been ground very finely in a mill or by rollers, ate heated 
to from 50-60° C m desiccators by means of direct heat or steam, and after 
moistening, an indispensable operation for insuring a good oil yield, pressed 
in the ordinary presses used for oilseeds. Some makers prefer stave pres¬ 
ses, or the types known respectively as “ a vaso filtro ", or " a forata. " 



912 OIIS — VARIOUS INDUSTRIES DEPENDING ON PI,ANT PRODUCTS 


For the pips, the best machine is the " tordoir ”, with this, the work is 
automatic and simple. 

The ground pips are heated by a double endless screw protected by 
a double wall and are carried slowly foward by this to the end of the upper 
cylinder (heater) From the cylinder, the hot oil meal falls to the bottom, 
where by means of a cone, and a truncated cone, it is crushed under very 
high pressure The oil is thus expressed, and the residues are evacuated 
at the posterior part of the machine According to the makers of this 
machine (Frans SmuddER of Utrecht), all kinds of oil seeds and nuts 
can be crushed by it It can grind from 150 to 200 kg of seed per hour, 
according to the quahty. It weighs 5 000 kg , needs no base and has the 
following measurements.— Length, 4 85 m. ; width 1 63 m. ; height 
2.90 m. As this crusher does not require continual supervision, it saves 
labour to a great extent, and also has the advantage of rendering cloths 
unnecessary. 

The first industrial use made of grape-pip oil was for burning, either 
alone, or specially mixed with rape oil It is also used in soap-making, 
in paints and m the manufacture of substitutes, but for the last 5 years 
especially, the oil, when well purified, has chiefly been employed (either 
alone, or mixed with olive oil) as an article of food Indeed, it can be said 
that all the grape-pip oil not made in Italy is used for this purpose. 

If the annual average grape production of Italy is estimated at 60 mil¬ 
lion quintals, the pips produced per quintal of grapes at 3 7 kg , and the 
oil yield at 12%, the possible annual production of pip-oil m Italy would 
be 266 000 quintals. The manufacturing expenses may be reckoned at 
15 lire per quintal. Commercial grape-pip oil is now sold at from 500 to 
600 lire per quintal, and the edible oil at from 700 to 800 lire per quintal. 
From 100 kg. of grape-pips 88 kg. of cake may be made, which sells at 
20 lire the quintal. 

798 - Contributions to the Microscopic Detection of Plant Substances that can be 

Used in the Adulteration of Certain Articles of Food, or as Their Substitutes, — 1 

Grxkbbt., C,, in Zettschnft fur Untersuchung der Nahrun^s und Gcnussmittel, Voi NXXVII, 

Nos. 5-6, PP- 12Q-141, '%s 15 Minister, September, igiy —II Gribbel, C and Schafer, 

A., Ibid , pp. 141-145, figs.3 

I. — The author describes the characters of many substances that can 
be used to adulterate flour, jams and spice. In the case of flour, 
husks, straw, the germs of embryos can be used; in that of jams and 
similar articles, recourse can be had to the fleshy aril enclosing the seeds 
of the yew ( Taxus baccata), the fruits of the crowberry {Empetum nigrum s), 
and Irish moss ( Chondrus crispus) . The seeds of Piper officmarum are 
Used as a substitute for black pepper, while the edible fungus Boletus 
eduhs, when dried and ground, serves to adultefate spices in general. As 
new substances that are mixed with coffee, the author mentions the dregs 
of must, and the berries of the holly (Ilex Aquifoliuni) (1). 

(1) In a preceding paper {Zeitschnft fOr Untersuchunq der Nahrunis und Genussmittel 
VoL 233 CV, No 6, pp 233-335,1918), the author described the microscopic characters of the 
seeds o* Otnithopvs sativus, which are used in Germany as a substitute for coffee. 

tm-***Q 
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In samples taken from dried leaves of commercial marjoram, dried 
ground leaves of Thymus Serpyllum have been found The authors des¬ 
cribe and illustrate by means of figures the microscopic differences serving 
to distinguish garden thyme (Thymus vulgarts) from wild thyme (T. Ser- 
pyllum) and from marjoram (Onganum Majorana) 

799 - The Utilisation of Sugar Cane Bagasse in Paper-Making, — maeen, j and ma- 
trod, L j m the Bulletin de l*Agence Generate des Colonies (formerly Bulletin de VOffice 
Colonial ), Year XIII, No. 146, pp 139-154, figs 19, Pans-Melun, February, 1920 

The idea of using bagasse m the manufacture of paper is so tempting 
that it is not surprising that attempts have been made to realise it As 
long ago as 1835 a process was brought forward, but all experiments in 
this direction proved fruitless, or at least, unsatisfactory. 

Recently, however, owing to the shortage of paper, the authors 
thought it opportune to resume the study of the question, and their ex¬ 
periments upon sugar-cane refuse from Guadeloupe have proved the 
paper-machtng qualities of this raw material. 

Chemical examination of sugar-cane refuse has shown that it contains 
49 % of cellulose, as against 58 % of lignin, accompanied by small quanti¬ 
ties of mineral and waxy substances. 

In the technical experiments the theoretical yield Ml to the 30 % of 
so-called paper cellulose, which represents the small loss of about 9 %. 
This is probably due to the fact that the fibre has already been exhausted 
by water under pressure, so that the nonfelting substances are largely 
removed during the extraction of the sugar. The yield obtained is suffi¬ 
cient to justify the use of sugar-cane bagasse m paper-making. 

In the laboratory experiments a rough paper was made which had a 
pinkish yellow colour due to the presence of 7 64 % of lignin. It was 
rather granular to the touch, had a certain amount of consistency, was 
slightly resonant, offered a satisfactory resistance to pulling and crump¬ 
ling, and was not easily torn. The coloration can be prevented by re¬ 
moving the 7 46% of lignin still present, which was reveled by the chemi¬ 
cal analysis of the pulp. 


Comparison between the paper-making 

cellulose yield of 

bagasse 

and that of other rdm materials . 


Bagasse . 

. 

30 

Lucerne .... 

. 

40 to 48 

Bamboo ... . . 

. 

45 

Straw ... 

. , ... 

35 to 50 

D& (Hibiscus cannabinus) bast. . 

. 

50 to 60 

( straw 


25 to 27 

Common hemp J spinning refuse 

. . 

55 to 70 

f ( fibre .... 

. * . 

85 to 87 

Cotton rags . < « . 

. . . , 

63 to 67 

Flax fibre . ... . . 

. .... 

70 to 80 


Micrographic investigation shows why the cellulose pulp obtained 
is defective. Those fibres that had not been swollen or deformed by j mr 
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vious treatment, were such, owing to their fineness, suppleness, tenacity 
and felting capacity (0.007), that this pulp would be classed among those of 
superior quality, were it not accompanied by a large number of other 
elements greatly inferior morphologically, and therefore possessing but 
little binding power. The presence of these inferior fibres explains why 
it was found necessary in the commercial experiments made some years 
ago at Trinidad to incorporate a certain proportion of foreign fibres in 
the pulp. 

On the other hand, the chemical analysis of the pulp proved that 
it would be easy to obtain, by means of a moderate amount of treatment, 
a cellulose containing only X to 2 % of impurities, and that the oxycellu- 
lose present in fairly large quantities (4 30 %) in the raw fibre, disappear 
to a great extent in the course of these processes, so that there was no fear 
of the paper keeping badly, owing to subsequent alterations. 

it should be mentioned that all the technical experiments carried out 
failed to reveal the presence of the gummy substances that are so detri¬ 
mental to the paper, or any difficulty m bleaching, such as had been en¬ 
countered by some experimenters. 

The preparation of the cellulose, indeed, appeared to be quite simple. 
It is probable that the very special structure of the raw material m ques¬ 
tion, and the previous treatment it had received in the diffusers, facili¬ 
tated the action of the caustic alkalis, and promoted delignification. Bleach¬ 
ing took place normally. The pulp further dried quickly on the sieves 
of the mould, which is another proof of the absence of gummy matt¬ 
ers. 

In short, Guadeloupe bagasse gives 30 % of cellulose suitable for pa¬ 
per-making, which is excellent for a by-product. The nature of this cel¬ 
lulose leads us to hope that it will find a ready market among paper ma¬ 
nufacturers. Should this be the case, it would be necessary to replace 
the bagasse now used as fuel by the importation into the Colony oi an equi¬ 
valent amount of coal and perhaps also of fertilisers, for the ash of bagasse 
contains 2.5 % of mineral matter (silica, lime, iron, and traces of manga¬ 
nese), which must be replaced in the soil, in order to restore some of the 
substances of which it is annually deprived by the cultivation of sugar¬ 
cane. 

800 — Milk and Milk Products. — Contptes rendus cU VAcadtmie cCAgriculture de France, 

Vol. VI, No x8, pp 459-462. Palis, Hay 12, 1920 

Dr. B. Taur, Director of the Swiss Peasants’ Union, and M. J. Raech, 
of the Central Paces Bureau of that Union forwarded to the Academic 
d’Agriculture de France the following letter addressed to the agricultural 
organisations of the various countries : 

“ The purchasers of milk and milk products are at the present time 
bringing unusual pressure upon the international market. Next summer, 
it is proposed to pay for milk, prices that no longer at all correspond to 
the cost of production. Although salaries and wages have everywhere 
risen, and are still rising, an attempt is being! made to reduce the profits 
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of the milk producer to such an extent, that the most hard-making and 
useful worker of the state will be the worst paid 

"The Swiss agriculturists are fiimly resolved to oppose these efforts 
by every means, and they also request the Authorities to second their 
endeavours. The peasant was obliged, during the war, for the sake of 
the customeis, to renounce taking full advantage of the condition of the 
market, and has thus every right to demand to be protected from the re¬ 
sults of too sudden a Return to ordinary prices 

" This end can, however, only be attained if the agriculturists of 
all milk producing States energetically oppose the efforts made by the 
purchasers to bring presuie to bear upon the price ©f milk. It is inevi¬ 
table that some fall m prices will occur 111 cases where they greatly inflated 
during the war. But, from information obtained irom certain countries, 
such as the Netherlands and, m part, from France, it would appear that 
the producers m those regions are not inclined to Concede too much to the 
purchasers. 

“ Swiss agriculturists demand for next summer a price of 35 centimes 
(Swiss) for each kg. of milk bought at the farm This is 2 to 3 centimes, 
or 8 % less than the price in the winter of 1919-1920. 

" Agucultural associations must see that milk sold for consumption 
fetches a price corresponding to the cost of producing it. By so doing, 
it will be easier to ensure fair prices being paid for milk products, as well 
as for the milk used in their manufacture. In Switzerland, the agricul¬ 
turists together with the trade, have foimed a large society with the object 
of purchasing all the cheese production of the country at a price corres¬ 
ponding to that of milk used for ordinary consumption. This will ensure 
uniform prices for all the producers. 

We would request all Agricultural Associations to explain the si¬ 
tuation to agriculturists, and to induce them to iesist all pressure appied 
to the international market of milk and milk products. A plan likely to 
yield good results would be to reduce milk production as much as possi - 
ble, and increase the cultivation of cereals. 

As long as the Russian political situation does not improve, and while 
that country does not take part in supplying Europe, the demand for ce¬ 
reals will doubtless remain very large. I11 spite of the precarious condi¬ 
tion of their exchange, those States that are threatened with famine will 
buy cereals before everything else, and their demands will keep up the 
price of these products. It is, further, of the utmost importance, that the 
Governments should help one another to relieve the present pressure exert¬ 
ed upon the market of milk and its products by granting credit to the 
famine-threatened States, with a view to enabling them to purchase butter 
and cheese. 

" The granting of this credit would soon obtain the sale re quired for 
these products. It is also necessary to promote the consumption of milk 
and milk products as much as possible. ” *• 

The Permanent "Secretary of the Academie adds that the Agricultural 
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Associations of Fiance arc unanimous in demanding the abolition of the 
controlled puce of milk The French Minister of Agiiculture has pioniiscd, 
for his part, that no legal proceedings will be taken against nulkproducers, 
until the opinion of the Departmental Agricultural Office has been obtained 
as to the technical aspect of the case. 

801 - Plastic Materials with a Casein Basis: Galalith and Cornalith. — datttrebaitde, 
J., in Annales de Gembloux, Year 26, Senes 5, pp. 214-216 Brussels, May, 1920. 

Galalith and cornalith, two substances made from casein that has 
been treated with foimalin, are produced now in various countries, espe¬ 
cially in France, where there are already several fact ones 

The process may be said to consist of three stages : (1) Preparation of 
the casein ; (2) moulding the casein by means of pressure , (3) treatment with 
formaldehyde. If opaque articles are to be made, dried commercial casein pow¬ 
der is used, without any turther treatment. Should transparent goods be 
required, the casein must be demineralised by being dissolved in soda 
and precipitated by an acid, for in this case,all the mineral salts, especially 
the phosphates, must be removed. The casein, whether it has undergone 
this preparation or not, is mixed with water into a consistent paste ; this 
is put into suitable moulds, and subjected to great pressure at a high tem¬ 
perature in hydraulic presses, whose plates are heated by steam In this 
manner, plastic masses are obtained, which have only to be put into a 
bath of formaldehyde in order to render the casein insoluble. The strength 
of the formaldehyde solution, and the length of the immersion vary accord¬ 
ing to the nature, and thickness of the articles made. 

The masses of casein hardened in this way by lormaldehyde, can be 
sawn, cut, perforated, and made into any object required The original 
colour of the product is pin kish-white, but all kinds of tints can be ob¬ 
tained by the use of colouring matters. All articles that are made of cel¬ 
luloid can now be manufactured from cavsein coloured black, the latter is 
used as a substitute for ebonite ; when white, it makes a good imitation of 
ivory, and has the advantage over celluloid of being fice from all odour 
of camphor Its great superiority over celluloid, however, consists in 
its not being inflammable on exposure to heat. A very high temperature, 
however, dries it up and blackens it. 

Although celluloid still holds an important place in the industry of 
plastic materials, objects made of casein are becoming increasingly popular, 
and already show signs of supplanting those of celluloid. If a factory 
for the working of casein were attached to dairies, it would greatly assist 
the dairy industry. 

In order to diminish the cost of opaque articles of casein treated with 
formaldehyde, various nitrogenous matters, such as the refuse of boms, 
hair, and horse-hair, are sometimes mixed with the raw materials* At¬ 
tempts have also been made to use vegetable casein extracted from soya 
seed, instead of animal casein (that made from milk), which is more ex¬ 
pensive. 

[*#**• 1 ] 
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802 - New Contributions to the Study of Lactic Silages (r). — gorint, 0,1117? ishtuto 

Lombardo ch Science e LetUre, Vol LIU, Pait XI Milan, May cjo, iy>o 

Investigations made m the United States and 111 Kngland have confirmed 
the conclusions arrived at by the author as the result oi a long senes ol 
experiments upon sdaged fodder. He found that it was impossible to 
dispense with the action of bacteria, hence it was neccssaiy that lactic 
ferments should preponderate, m order to preserve the silage against harm¬ 
ful and destructive fermentation. 

In the present article, the author quotes the work or Swiss investiga¬ 
tors, who have reached the same conclusion (Schweizcnsche MtlchzeUimg, 
19x7, Nos. 51 and 94 ; Burri, R., Ibidem , 1918, Nos 57, 58, and Oi ; 1919, 
Nos 72 and 75 ; Burri, R , Staub, W. and Hohl, J , Ibid , Nos. 78 to 83;. 

Of late years, there has been a strong movement m Switzerland, m 
favour of the silaging fodders. The “ Herba ” Co. has been established 
at Rapperswil for the object of exploiting a special patent mechanical 
pressure silo with cover, devised by MM. J. A. SoNDFREGGER and A. MRS- 
MER (2). This system would ensure the success of sweet or as the author 
terms them) lactic silages by preventing the troubles arising from the use 
of acid silages, called butyric by the writer from the predominant bacterial 
flora 

The use of silage has, however, evoked the protests of cheese manufac¬ 
turers, who complain, that it is impossible to make normal cheese from 
the milk of cows fed on these fodders (The same thing occurred in Italy, 
and it was these objections that have determined and guided the author's 
researches since 1903). The question was investigated by the Federal 
Dairy and Bacteriological Establishment at Eiebcfcld, near Berne, and 
the results otaiued coincided with those previously published bythc author, 
namely: (1) Failure 111 making good cheese from the milk of cows fed 
on silaged fodders is not due to the ordinary gas-producing members of 
the B, Colt aevogews group (the agents causing swelling in cheeses), but 
to the presence of butyric ferments ; in fact, these bacteria were found both 
in the silage and in the milk of the cows to which it was fed ; (a) these 
harmful micro-organisms (this according to the author is the most im¬ 
portant result of his investigations) are not only to be found in spoilt or 
badly-made (that is to say abnormal) silage, or in acid (butyric) silage, but 
also in the best silage which appears perfectly normal and sweet. As the 
author has shown, the presence of butyric ferments may be prevented 
by half-drying the fodder, and by limiting the fermentation tempeiature. 
If this is below 50°C, lactic fermentation predominates, and if the tempe¬ 
rature is raised to 70° C, as was formerly the custom, the silage is almost 
sterile; the most dangerous temperature is between 50° and 6o° 0, because 
it destroys the lactic ferments, but has no effect upon the butyric ones. 

In his recent experiments, the author found butyric ferments even 
m masses of half-dried silage, when the fermentation temperature had 
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(1) See JR, January, 1916, No. 109; 7 ?,, February, 1916, No. 232 ; i?», February, 19x8, 
No. 221; February, 19x9, No. 257; R. July-Sept., 19x9, No. xoxo {EL) 

(2) For a similar system devised by Prof Samazini, see R., January, 1919, No. 105. (£&} 
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been between 30° and 40° C, and the silo provided with an impermeable 
cover.- In this case, too much reliance had been placed m Ihe puket 
working of the cover, and in the antibacterial action of tin- cm borne acid 
produced by cellular respiration, andtherefoie a pressure of fiom 2-3 quin¬ 
tals per sq. metre had been considered sufficient, whereas il appeals lioni 
the authors investigations, and from practical expenence, tliat a pressure 
of 10 quintals per sq. m.is necessary. But even if every te cluneal precau¬ 
tion is taken to promote natural lactic fermentation, it is not always pos¬ 
sible to ensure a sufficient degree of it, or its permanence. Butyric laments 
persist surreptitiously, and may become predominant if, lor example, 
the silage is left for some time on carts, or piled up near the cow-shed 
In order to avoid this hidden danger m cheese-making, it is advisable- to 
use selected ferments, rather then antiseptics, or ordinaiy salt (which in 
given quantities hinders the growth of butyric ferments, but not that of 
the lactic ones). This has been advised and urged by the author since 
1906, and is at present practised in France, Germany, the United States, 
and even in Switzerland, where the " Herba ” Co. has patented a sptrial 
method of inoculating with selected ferments 

With regard to the choice of the latter, it is necessaiy, in the first 
place, to use those lactic ferments, which do not attack lactose so readily 
as the sugars most commonly present in fodders (saccharose, pentose, etc.) ; 
in the second place, their proteolyptic properties must also be taken into 
consideration, in order at the same time to obtain a useful transformation 
of the albuminoids. 

803 - Handling and Transport of New Potatoes. — Grimrs, a. m , iu U S. Deportment 
o; Agriculture, Farmers' Bulletin 1050, iS pp , figs. 18, Washington, 19x9 

A study of the causes of the losses sustained during transport and sale 
by early potatoes sent from the Southern States of the Nort li - Ameri can 
Union to the Northern States, together with a description of the methods 
of handling, packing, and loading, which would reduce these losses to a 
minimum. 

Much loss is due to injuries caused by careless lifting, by the subse¬ 
quent exposure of the potatoes to the sun, as well as by faulty methods 
of loading the trucks, owing to which some of the bands slip, and get 
broken during transit. The best barrel to use is one with a double bottom. 
It is^of the greatest importance that the trucks should be very well aerated 
during the journey, and that the barrels should be arranged in such a way 
that they cannot shift from their places. 

804 - Great Success of Meat-Canning Factories in Madagascar (1 ).—Bullet 1 n ,ic I’Agenee 
Ginirale^des Colonies, Colonial Ministry, Year XXIII, No 146, p 17R, February, 1930. 
Pans-M 61 un, 1930. 

Since January 1920, the meat-canning factories in Madagascar have 
paid a tax of 2 fr. and 3 fr. respectively on every pig and ox 


(1) See R., February, 1920, No 338. (Ed.) 
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slaughtered. It has been calculated that this tax will being in more t ha n 
one million fr annually, which shows the rapid extension of these factories 
in the Colony. 

Their success is to some extent due to the war, but other causes will 
soon promote tlioir development. France, at the present time, imports 
Amciicaii meat to the value of many million of iiancs. As soon as it is 
recognised that the Madagascar products are as good, or better, than those 
imported fiom South Ameuca, they will take the place of the latter on the 
Fiench maikct. 
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DISEASES NOT DUE TO PARASITES 
OR OE UNKNOWN ORIGIN 

805 - Topping Wheat to Prevent Lodging. — See No 741 01 tins Review 

806 - Observations on the Nature and Control of Apple Scald. — Brooks, c , Coomsy- 
J.S and Fisher, D F ,nxi:he Journal0/ dszncuUuralResearch, Vol NVIII,No. i,pp 211, 
240, figs 2- WasMngton, D. C , 1919 

Scald is typically a skin disease of the apple. In the early and more 
typical stages of the trouble, only the five or six surface layers of cells 
that form the colour-bearing tissue are affected. With long continued 
unfavourable conditions, the apple tissue may become dead, brown and 
rotted to a depth of 1 [ 8 to 1 / i mch, and occasionally the disease spreads 
practically to the core. 

The experiments undertaken have demonstrated that the occurrence 
of apple scald is determined by orchard, packing house, transportation, 
and storage conditions. 

As has been shown by other investigators, mature fruit has in general 
scalded less than immature ; but it has also been found that the fruit sur¬ 
faces just changing from green to yellow have scalded worse than those 
that were coloured leaf green, and worse than those that had more com¬ 
pletely changed to yellow. Well-coloured red-fruit surfaces have been found 
practically immune to scald. 

Apples from trees receiving heavy irrigation scalded worse than those 
from trees receiving lighter irrigation. This was found not to be due to 
the greater number of large apples in the former case, but to some foremg 
effect that increased the susceptibility to scald in both large and small 
. apples. 

Delayed storage increased or decreased apple scald according to the 
amount of aeration the apples received previous to packing. 

Apples in ventilated barrels developed less than % as much scald as 
those in commercial barrels, when both were held in a storage that received 
occasional ventilation, but where the storage room received little or no 
ventilation, the ventilated barrels caused but little decrease in scald. 

The amount of scald developed in cold-storage plants varied greatly 
with the location of the room. Apples near the passage or near a door 
scalded less than those in the bottom of the stack. Boxed apple® exposed 

[8*5-80*] 
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to a continuous air current of o 88 mile per horn, m a commercial storage 
plant remained practically free from scald> while similar apples that did 
not receive constant fanning became badly scalded. Agitating the stor¬ 
age air had been found more important than its icntwal, m the pievcntion 
of apple-scald. 

The ordinary commercial apple wrappers caused but little dcciease 
in scald, and paraffin wrappers were only slightly better ; but wiappeis 
impregnated with various fats and oils either entirely prevented the disease 
or reduced it to a negligible quantity In barrel experiments m which 
only part of the fruit was wrapped, scald was greatly reduced on the ap¬ 
ples close to the wrapped ones, as well as on ihe latter themselves. 

Typical scald has been artificially produced within a few days by 
exposing apples to the vapours of ethyl acetate, amyl acetate, or methyl 
butyrate. 

The manner m which scald can be produced artificially, and the 
different methods of control indicate that the disease is due to the accu¬ 
mulation of esters or similar products of the apple, m the tissues of the 
fruit and in the surrounding air. The vapours of these substances can he 
dispersed by air currents or absorbed by fats and oils. 

DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER TOWER PLANTS 

807 - Wheat Varieties Resistant to Rust in British East Africa. — See No. 733 of this 

Review. 

808 - The “Duranthon” Vine. A Direct Bearer Resistant to Fungoid Diseases and 

to Phylloxera, in Piedmont, Italy. — See No 70b of tta Review. 

809 - Formaldehyde Treatment of Seed Maize to Prevent the Growth of Fungi. 

— See No. 720 of thifa Jievtw 

810 - Helminthosporium sp., the Cause “ Foot Rot ” of Wheat, in Illinois U. S. 

‘ A. — SrnvBKrs, F. I., in Sctenu, New Senes,, Vol. hi, No. 1325, pp si7 518. f,ducaster, 

Pa , May 31, 1920 

Iu the spring of 1919, attention was called to the occurrence of a foot 
rot of wheat in Madison Co., Illinois. From the first it appeared probable 
that a certain fungus was the cause of the disease, and as early as June, 
1919, records show that this fungus was universally present, and that ino¬ 
culations with pure cultures gave positive results. 

These preliminary investigations were dearly and conclusively con¬ 
firmed by subsequent research work. 

The fungus in question is a typical member of the genus Helmin- 
ihosponvm. 

This disease, while of the general type of foot rot known heretofore 
in Europe, Australia and elsewhere, is caused by on organism not hitherto 
designated as a cause of foot rot in any of the publications m the countries 
mentioned. The foot rot found in Illinois should therefore be recog- 
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nised as a disease quite distinct from all others of a similar type described 
previously. The experiments clearly pioved that it is soil-borne, and it 
is probable also that it is also seed borne. How serious the disease may 
prove to be, and how far it is dependent upon local conditions of climate 
and soil, can only be decided after one or more years of additional ob¬ 
servation. 

8n - Bacterium glycineum n. sp. Injurious to the Soya Bean (Glycine 

hispid a) in U. S. A. — Courper, F JVI m the Journal of Agricultural Research , 

Vol XVIII, No 4, pp i 79 ”i 93 » figs i, pi 8 Washington, D C , 1919 

Description of bacterial blight of the soya bean (Glycine hispida 
Maxim), first observed some years ago, and since subject to investigation 
on the experimental plots a^ the University of Wisconsin, Madison. Sub¬ 
sequent observation proved the blight to be very prevalent throughout 
the soya bean fields of Wisconsin. A disease showing symptoms of the 
same type has been reported from various other localities m the Umted 
States. 

It is characterised on the leaves, where it is most conspicuous, by 
small angular spots, either isolated, or confluent. The lesions are light- 
coloured and translucent in early stages and very dark-coloured in late 
stages. In the latter case also, the diseased tissue may become dry and 
detached from the rest of the leaf. Bacterial exudate occurs on the leaf 
spots in the form of small drops, but it is not very evident except under 
favourable moisture conditions. It is pale in colour and dries as granules’ 
or scales. 

Petiole, stem and pod lesions accompany the disease on the leaves. 
Exudations have been observed on petioles and pods. 

The blight is caused by a bacterium described by the author as a 
new species under the name of Bacterium glycineum. The organism is 
able to enter the tissues of the host plant without wounds. The organism 
has been isolated repeatedly, and pure cultures obtained. 

Simply spraying water suspensions of the organism upon soya beau 
plants is sufficient to produce infection. It is advisable, however, to 
rub the tissue gently between the fingers to insure contact between ino¬ 
culum and plant surface. 

The best growth of the organism occurs between 24° and 20° C, the 
maximum at about 35 0 . The absolute minimum has not been determined, 
but growth is slow at 2°. 

The organism is sensitive to desiccation, and there seems to be gradual 
loss in pathogenicity when it is giown in artificial culture. Razor sec¬ 
tions of lesions in fresh leaves show the bacterial invasion to be in the 
parenchymatous tissue. Infection evidently takes place through the 
stomata. 

Until further work on wintering and dissemination has been done, 
it is impossible to recommend any specific control measures ai min g to 
check the development and spread of the disease in the field. At present 
the development of disease resistant varieties seems to offer the greatest 
promise. , 
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812 - Spongospora subterranea Affecting Potatoes in Switzerland. — Schwei- 

gciischeLandsmrlschafthcheZett schnft, Yeai XI/VIII, I’art I, pp g-7,lii*b 1 Zuuch 1920 

The Agricultural Experiment Station at Arlikon (Zurich) states that 
during 1919 the potato-disease known as “scab” [Spongospora subiena- 
> nea), appeared m various parts oi Switzerland. 

This disease —tor which the popular German name of Kartofielraude 
has been suggested — seems to attack certain varieties of potatoes more 
than others. Thus, for instance, m the Cantons of Berne, Zurich, and 
Thurgau, the tubers of Bauerngliick were affected, sometimes seriously, 
while other kinds were immune. The symptoms of the disease are given, 
and also the methods suggested for its control. 

813 - Two Destructive Busts Ready to Invade the United States. — armujr, 1 c , in 

Science, New senes, vol X,X, No. 13x1, pp 216- 247 Lancaster, l’a., Match g, 1920 

The author calls attention to two rust fungi that seem to possess the 
possibilities of great harm, but which have not yet invaded the United 
States. 

The peanut crop is a large and growing industry in. the Southern 
States. There is a rust of peanuts widely distributed in South America, 
and becoming common in the West Indies. It is usually designated by 
the name of Uredo Araclndis, although a sample from Paraguay would 
indicate that it, should be called Puccmia Arachidis. It is has been known 
to mycologists since 1884, but has only very recently attracted the atten¬ 
tion of cultivators. Specimens, of this rust were received by the author 
in September, 1916, from W. Robson of Montserrat (West Indies) ; every 
leaf was covered with the abundant brownish-yellow powder of the fungus. 
According to Mr. Robs 6 n, m some seasons, it is a senous menace to the 
1 peanut crop on that island. Attempts to control it with Bordeaux 
mixture did not prove satisfactory. 

The life cycle of the rust has not been worked out, but with culti¬ 
vated plants, only the uredospore is produced, as observed in 1913 iu 
Porto Rico, and in 1915 m Cuba. 

The second rust to which the author calls attention is Puccmia Pit- 
tienana, which attacks potatoes and tomatoes. It was collected by H. PET¬ 
TIER. on the wild potato in 1903 and 1904, and again in 1916 by E. W. D. 
Holwav on the slopes of the volcano Irazti in Costa Rica. It has been 
mentioned also under the name of Uredo Pittien. The author has exam¬ 
ined specimens from Ambato, Ecuador, where it was found in 1958 both 
on potatoes and tomatoes. Eor this rust only one kind of spore, the te- 
leutospore, is produced m the life cycle, and these germinate at once upon 
reaching maturity, requiring no resting stage. 

814 - Rosellinia Pepo, an Ascomyeete Injurious to Cacao in Trinidad, West Indies. 

— Nowell W a with introductory note by Freeman W. B, m the Bulletin of the 

Department of Agriculture, Trimdad and Tobago ,^61. XVIII, Ft. 4, pp. 178-1 99 , figs 5 . 

Poit of Spain, 1930, 

Several species of the genus Rosellinia give rise to a well-defined type 
of root disease in numerous countries in the world, both temperate and 
tropical. The fungus destroys cultivated trees and shrubs in patches. 
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and often infests the soil and destroys practically all the vegetation with 
which it comes in contact. 

In the Lesser Antilles, Rosellima diseases occur m Guadeloupe, Do- 
meruca, Martinique, St. Lucia, St. Vincent and Grenada; they are un¬ 
known m the remaining islands of the group, which have drier climates. 

The range of hosts is extremely wide,including practically all the im¬ 
portant cultivated and semi-cultivated plants, but the plants most af¬ 
fected are cacao (m all the islands), coffee (m Guadeloupe and Martinique), 
limes (Citrus aurantifoha ; on new clearings in Domonica), and arrowroot 
{Mayant a arundmacea m the interior districts of St Vincent. 

The disease on cacao is usually caused by the species R. Pepo, and 
in most cases, is communicated from the roots oi dead or dying shade 
trees, especially breadfruit (Artocarpus vncisa), avocado {Persea gratis- 
sima), and pois-doux {Inga spp ) Another species of Rosellmia, as yet 
unidentified, is believed to attack cacao in certain localities. 

The death of cacao trees from root disease has been known in Trinidad 
and Tobago for a long time, but the cause of death does not appear to 
have been specially investigated. 

Although Rosellmia had not previously been recorded as a cause 
of root disease of cacao, etc., in Trinidad and Tobago, Mr. Noweed, during 
his visit in 1918 to this Colony, expressed an opinion that this fungus 
was likely to be found on these two islands, considering its wide distribu¬ 
tion in the West Indies and tropical America. 

During a second visit in 1919, Mr. Noweia, accompanied by Mr Free¬ 
man visited an estate where trees in a particular area had died. An 
examination of the dead trees led to a diagnosis of the cause of the disease 
as R. Pepo. 

The disease on Citrus aurantifoha and coffee is caused by R. Pepo 
and R. bunod.es indifferently 

The first cases 111 new clearings are usually associated with forest 
stumps left to decay, especially those of certain trees Subsequent cases 
arise from the spread of the fungus from tree to tree along the roots, or 
by infection from surface soil rich in decaying vegetable matter, which 
readily becomes infected in damp and shaded situations. 

An infected tree may be killed gradually by the progressive invest¬ 
ment of the roots, or rather quickly by the destruction of the bark around 
the collar. The fungus penetrates both baik and wood. Conidia are 
produced with great readiness wherever the mycelium emerges into the 
open, perithecia occur later, and, especially in the case of R. Pepo, their 
formation may be much delayed. 

Much can be done to prevent outbreaks of the disease by exposing the 
soil, the bases of the trees, and other dead material lying about t o the wind 
and sun. Cases which may arise may be retsricted by these measures and 
by the provision of a close system of trenches to prevent root contact. 

_ Treatment by excision and exposure is successful in the early stage 
of infection, but in practice these are hardly ever detected. Periodical 
surveys would save many trees. 
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Infected, trees should first be flamed and then promptly removed, 
all toots dug out and burnt, the soil limed, and the situation exposed as 
much as pos&iWe. AH adjacent treevS should be isolated from each other 
by trenches. 

815 - Phytophthora Caetorum, Injurious to Pears in Nova Scotia. — The , 

Agricultural Gazette of Canada, Vul VI, No 11, pp 951 "952, figs 1 Ottawa, Novem¬ 
ber, 1919 

In September, 1919, specimens of pears were received from Kentville, 
Nova Scotia, which showed a rather unusual rot. 

The nearly full grown pears showed one or more large, circular, dark- 
brown spots, resembling the common soft rots, but unusual, because the 
spots were not soft but quite firm The pears of one tree only were affected, 
and on micioscopic examination it was found to 1 e due to the fungus 
PhytophLhora Cadornm (I v eb and Cohn) Schr This disease of pears is 
new to the continent of America. In the few cases where it has been ob¬ 
served, the fruit is affected only on low hanging branches. This fact 
suggests that the infection may originate from surrounding infected vege¬ 
tation. In the early stages, the rot does not extent very deeply into the 
tissues, but soon a large number of other organisms appear — bacteria 
and fungi — and the pear becomes a soft rotten mass. * 

The fungus reproduces by zoospores and oospores. 

As control measures, it is advised to prevent branches loaded with 
pears fiom hanging low and to prop them up. All fruits showing such or 
similar rots should be carefully collected and burnt, particularly any that 
may have fallen to the ground- The weeds should be kept down around 
the tiees, so that the fungus may find no host plant near the trees. Fruits 
and other infected material allowed to fall to the ground are certain to 
perpetuate the disease 

WEEDS AND PARASITIC FLOWERING PE ANTS 

816 - Undetermined Larvae Attacking the Orobanche of the Bean, in Italy. —Sciacca 

N , ni La Propaganda A\ricola t Seneb 2, Year XIX, Nos 9-10, pp 126-128, Bari, May, 

1920 

The author noticed that, in the field of the Bari Agricultural Ex¬ 
periment Station, in some plots of beans, more or less attacked by Oro¬ 
banche, there were some individuals which, although they were infested 
by the parasite, still looked healthy and did not shed their ** jumping” 
fruits, on the other hand, certain beans, also hosts of the Orobanche, had 
already been much injured by this parasite. While, however, the Orobanche 
plants living on beans that had lost their flowers and fruit, were healthy 
and difficult to uproot, those infesting healthy-looking beans were wilted 
and were easily pulled up, the swollen portion of their stem being com¬ 
pletely rotten. 

On cutting sections through the stalk of one of these diseased Oro¬ 
banche, one or more galleries were seen running its whole length. These 
were inhabited by a larger, or smaller, number of white, apodous larvae 

(J91*4M£) h'.t 
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from 5 to 8 mm long, and very agile. The galleries begin m the swollen 
portion of the stem of the Orobanche, and present many ramifications 
as there are flowers Each ovary contains one or more larvae The 
latter, after having destroyed all the ovules, remain in the flowers in the 
form of dark yellow nymphs from 2 to 3 mm m length So intense was 
the infestation, that not one flower of a diseased Oiobanche was spared ; 
the little enemy made its way from below, and never rested till it reached 
the flower which was always faded, and sometimes decomposed. 

The author extended his investigations to othei bean fields, and reached 
the district of Cassano He found, that wherever the Oiobnnehe grows, 
its parasite is found more or less plentifully Many local agnculfurists 
said that they bad also seen these larvae in the past, but they attributed 
no importance to them, and never noticed that all the withered Orobanche 
were to be found on bean-plants that were little, or not at all, injured. 

The parasite was also observed in 1905, by Piof. C. Campbett, in 
the Cassino district, and the attention of entomologists was drawn to it 
as being a means of controlling Orobanche. Prof G. To Priore also 
found the parasite in Sicily, and published his discovery 111 1914. 

Of all the methods suggested for controlling Orobanche, the most 
certain* and thorough is the systematic destruction of the flowers. If this 
does not save the bean crop of that year, it hinders the parasitic phanero¬ 
gam from spreading and reproducing itself in subsequent seasons. If 
the work of destroying the flowers could be entrusted to the animal pa- 1 
rasite 111 question, a very economical and generally applicable system of 
controlling the Orobanche would have been found, and at the same time, 
the propagation of the natural enemy of that plant would be encouraged, 
instead of impeded. It should be noted, that the larvae do not only de¬ 
stroy the haustoria and seeds ol their host, but aso the little tubers that 
develop on the swollen part of the stem, thus depriving the plant of all 
means of reproduction. 

Many southern, especially Sicilian, agriculturists plant their beans 
late, with a view to controlling the Orobanche. The author suggests 
that possibly one of the reasons for the success of this practice may be 
found m the fact that the late development of the beans, and consequently 
of the Orobanche, offers the most favourable conditions for the growth 
and attack of the larvae. 

INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 
general 817 - Insects Injurious to Economic Crops in the Zanzibar Protectorate. — mans-* 

rtEtn-ABBRS, W , m the Bulletin of Entomological Research, Vol. X, Ft. 2, pp 145-155, 

pi. 3. Tandem, Jau., 1920. 

The injurious insects mentioned in this list attack the following 
crops; — 

Eugenia caryophyllata. — A certain number of young clove trees have 
* been killed by Termes betticasus , in the isle of Pemba. The same insect 

attacks the bark of unhealthy full-grown trees, 

[8!** HQ 
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Coconuts. — The most serious pests tin ought the islands of Zanzi¬ 
bar and Pemba are Oryctes monoceros and 0 boas . Trees from 2 *4 to 
3 years old are most usually attacked, many are killed, others greatly 
delayed in reaching maturity. Trees 111 isolated positions and on bad 
soil are more often attacked Fully matured trees harbour adult beetles, 
but are not seriously damaged The most useful preventive measure is 
the trapping of larvae m pits filled with rotting coconut trunks, vegetable 
debris, and a little horse manure. No insect have been found preying 
on the eggs, larvae, pupae or adults of the two Oryctes. The larvae are 
destroyed by certain mammals, including Rhynchocyon adersi, Petrodo- 
mns sultan, P achy urn marina, and two species of crows, Corvus scapulatus 
and C. splendcns 

The following are minor pests of coconut palm :— Aspidiotus des¬ 
tructor, A. cyanophylli, A. latamac , Jlemichlonaspis minor, Cerataphis 
laiamae, Rhma amphcollis, Diocalandra frumenti, Rhyncaphoms phoem - 
cis, and Termes belhcosus . 

Cotton — Attacked by Pectinophora (Gelcchia) gossypiella, Pyro- 
derces simplex, Eanas msnlana, Sylepta derogata, Prodenia htura, Aero - 
cercops bifasciata, Bucculatnx loxoptila, Orgyia vetusta, Euproctis producta, 
Dysdercus fasaatus, D. superstiiiosus, Oxycarenus albidipennis, Pseudo¬ 
coccus obtusus, Ps . virgatns, and Ps. citri. 

Cereats — Maize is attacked by Cirphis loreyi, Sesamia calamistis, 
r Chilo snppressaUs and Peregrinus maydis ; except the last, all the other 
insects quoted feed also on Sorghum vulgarc which is also attacked by 
Busscola fusca 

VeoetabtES. — Cabbages are attacked by Crocidolomia bmotahs, 
Plntella macuhpenms, Phytometra signaia ; egg-plants by Acanthocoms 
fasciculaius ; Cucurbitaceae by Dacus vevtebralns , D. brevislylus and D. punc- 
tatifr&ns, pigeon-peas (Cajanus mdicns) by Pseudococcus obtusus, Trago- 
cephala variegata, Lyprops bremusculus, Mylabns dicincla, M. amplecteus , 
Goryna ambigna, Marasmarcha atomosa, Dendonx antalns , and Agromyza 
sp. , Hibiscus esculentus by Pectinophora gossypiclla, Eanas insitlana , 
Sylepta derogata, Prodew a htura, and Nisotra weisci ; sweet potato {Ipo- 
moea batatas) by Cylas formicanus and Aspidomorpha pnnticosta ; and 
cassava {Manihot uhHssima) by Pseudococcus ( Dadylopius) virgaius var 
madagascariensis. 1 

Fruit Trees — Citrus plants are injured by Lcpidosaphes bechii , 
Icerya purchasi , J seychellanmi, Pseudococcus obtusus , Ps. citri, Ceroplastes 
rnbens, Coccus viridis, Aspidiotus trilobitiformis, Cerataphis lataniae , Aphis 
tavaresi, Argyroploce leucotreta, Papilio demoleus, Tragocephala variegata, 
Poiphyronota maculahssima, Gyponychus cervmus, and Ceratitis capitata ; 
mangos by Sternochetus (Cryptorrhynchus) mangijerae, Aspidiotus [Ghry- 
somphalus) dictyospermi, A . destructor , Pseudococcus obtusus , Lecanmm 
adersi, L. { Saissetid) nigrum, L. (Saisseha) punctuhferum ; bananas by 
A . destructor ; and Anona muricata by Ceratitis rosa , 

Shade Trees. — The African almond (Terminalia catappa, is occa¬ 
sionally severely attacked by bag worms (Psychidae), and less severely 

£$**| 
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by Miresa melanosticta ; Casuarina eqmsctifoha by Girina forda and Pseu¬ 
dococcus obtusus ; cinnamon trees by Asnra sagmanu, Funs claslua by 
Aspidiotm (Pseudaomdia) inlobiiiformis , silk cotton [Erwdendron anfrac - 
tuosum) by Dysdercus supers! ihosus and D jascialus. 

Timber. — Various woods are damaged by Macrotoma pal mala f 
Dmoderus mmutns and Termes belhcosus 

Miscellaneous Plants — The castor plant is attacked by Thdas - 
soidcs digressa, Duomitus capensn, Eutyposts tmpressa and Chvotogonm 
hemtpterns; Amaryllis sp by Bnthys pancratn and Brathyterus air ox ; 
Ipomoea sp by Euchromia formosa , gardenias by G^yphodes sencea; 
roses by Mausoleopis amabdis and Aspidiotas (Chrysomphalus) aonidum , 
and various ornamental creepers by Psendococms virgatus 

Stored Products —The following injurious insects me mentioned — 
Calandra oryzac m rice, maize and sorghum , Lae mop/doe ns pnsilhts m 
maize; Tnbolmm castanenm in maize and occasionally in rice; Siloamts 
surmamensis in maize ; Tenebnoihatdcs untanwits , occasional pest in maize ; 
Bmchus chmensis, serious pest, especially oi«Phaseolns Mango, and Cajanus 
tndicus; Cossonus sutural is, occasional pest of sweet potatoes ; ^Lathe- 
ticus oryzae and Rhizopertha dominion, occasional pest of maize Necrobia 
rnfipes in dried copra, and Ephestia cautella m nee arcl various flours. 


818 - Weevils Injurious to Certain Cultivated Plants in South Africa. —Maushaix, n 

K, in the Bulletin of Entomological Research, Vol X, Pt, 3, pp 275-27 6 , pi. 1. London, 
April, 1920 

A description of four hitherto undescribed species of Cumdionidae 
sent to the Imperial Bureau of Entomology from the Division of Entomo¬ 
logy, Pretoria:— 

x) Protostrophns plcmatus , from East Rand, Transvaal, where it 
was recorded as injurious to the foliage of young otange trees. 

2) P. noxius, from Clocolan, Orange Free State, found feeding on 
young wheat. 

3) P mstabilis, from Nelspiuil, Transvaal, also injurious to foliage 
of young orange trees. 

4) Eremnus horticola, from Bloemfontein, Orange Free Stale, 
found feeding on dahlias and chrysanthemums 

meahs 819 - Effect of Deleterious Gases on Insects. — Bulletin de la Socm entomohgique 

or prevention Frmce , 1920, No. 5 » p. 82, Paris, 1920. 

**** «amo Ch. Demaison reports that, in the neighbourhood of Rheims, there 

was an apparent scarcity of insects during the year 19x9. He imagines 
that the continuous distribution of gas in this district evidently has some 
effect and he calls attention to the interest of this question from the point 
of view of applied entomology. 

8 ao -'Em Insecticidal Properties of Different Parts of Pyrethmm (Chrysanthe¬ 
mum Cinerariaefolitim), — See No. 757 0 i th*s Review. 
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821 - Chloroehroa sayi> Grain Bug: Injurious to Wheat and Other Crops in the 
United States. - Carrey, U. J ,m<l Barber, <1 \V ,mthc lhpnitmeni of l&tculture, 
Bulletin 770, pp i-3S hi?* is Washington, 1 ) C, ioi<) 

Since 1911, Chloroehroa sayi , Stal lias caused serious damage to wheat 
and other crops in the intei-nioimtam and southwestern States. The 
most important damage is caused by the insect pieicing the newly-formed 
heads of the cereals and feeding on the liquid content, which prevents the 
formation of the giam or greatly reduces its weight 

The reduction in yield from grain bug attack varies from 10 to 50 
of the crop In extreme cases the entire eiop may be destroyed. 

The cultivation of large areas formerly devoted to grazing, eliminated 
the native food plants of the insect and caused it to attack cultivated 
plants, and lesulted m an met ease of the pest beyond its former abundance 
Wheat, bariey, and rye are the cultivated crops most preferred by this 
bug The species also feeds on other cereals, and 011 alfalfa, cotton peas, 
beans, cabbage, tomato, and lettuce, m addition to many wild native plants 
The first damage was recorded in 1903, and since that time serious 
attacks have been leported from most of the States west of the Great 
Plains area. 

Weather and the work of parasites generally restrict destructive out¬ 
breaks in each locality to periodic intervals of two or three yeais 

Adults emerge hom hibernation in the early spring and deposit eggs 
on the material composing the hibernating quartern The resulting 
nymphs feed upon tender plants glowing in their vicinity. Upon reach¬ 
ing maturity the adults migrate to cereal crops and feed upon the develop¬ 
ing heads / 

There aie Ihree distinct generations and sometimes a partial fourth 
generation annually About 50 days are required to complete the life 
cycle of each generation. After midsummer, the numbers of the insects 
are greatly reduced by an egg parasite, Tclenomns ashmeadi , and by two 
species Gymnosoma fuligmosa and Ocypkrodes cuchenor which parasitise the 
adults Several kinds of predacious enemies contribute to the same result 
Hibernation occurs in the adult stage under weeds or rubbish. No 
nymphs or eggs survive the winter. Severe winters result m the death 
of a large number of hibernating adults and constitute one of the most 
important factors in restricting destructive outbreaks of this species. 
During normal winters, at least 95 % of the adults survive when hiber¬ 
nating in protected places. 

The most effective and practical method of control is the destruction 
of the adults while concentrated in their winter quarters. This is best 
accomplished by turning under or burning all rubbish and weeds (parti¬ 
cularly Russian thistle, Salsola Tragus) in and about cultivated fields. 

Trap crops, hand picking and hopperdozers (x) might prove practical 
in the control of the insect under special conditions 

(i) For the apparatus, employed in America m the control of locust attacks, see « La 
MU contre le$ smtmlks dans Us divers pays , )> t Inst, Intcmat, Agric., Rome, 19x6, pp, 143* 
143 ($ d ) 

t*Hl 


INSECTS, ETC. 
INJURIOUS 
TO VARIOUS 
CROPS 



930 


INSECTS injurious to various crops 


822 - Lecerfia chitinipyga n. gen., and n. sp., a Maerolepidopteron found on 
the Grass Aristida pungens on the Algerian Sahara. — Dumont, 0 m the 
Bulletin de la SociMi entomolojique de France, 1920, No fi i>p io ’- io / i , figs r Pans, 1 

A morphological description of the adult, larva and pupa of a Ma- 
crolepidopf eron (farm Noctmdae) found in 1919 m the Algoiiau Sahara 
(Western Grand Erg, west of El Golea), and which the writer has designated 
by the name of Lecerfia chitmipyga n gen and n sp. 

The caterpillar lives on the panicles of Aristida ptmgcns Dcsf (the 
“ drin " of the Arabs), and eats the caryopses of that plant. 

823 - Insects Injurious to Cotton in Porto Rico. — Smyth, E Ok ay wood, m Ento¬ 
mological News, Vol XXXI, No 5, pp 121-125 J.aucastei, l’a , May, 1920 

Pyroderces rileyi Wals, although frequently found, does no percept¬ 
ible damage. 

On the contrary, Alabama argillacca often becomes a serious menace 
to cotton production As the use of arsenical insecticides is too expensive 
for the average cotton grower of the Island, he is advised to use a much 
cheaper but equally effective method of control, namely, t8 cut down and 
destroy the moth’s wild food-plants growing between the cotton ciops. 
The principal host plants of this moth are two weeds, JJrena lobaia and 
Malachra rotundifolia, both Malvaceae, the former much the more abundant 
and the more noxious, owing to its habit of attracting large numbers of 
the ant, Solenopsis germmata Fabr, because of the three small honey 
ducts on the underside of each leaf. Unfortunately, this weed is consider¬ 
ed highly medicinal by the natives, and with difficulty can they be pnr- 
suaded to destroy it ; if left alone, U lobata grows vigorously. Ou July 15, 
1916, the author was able to collect as many as 52 larvae from four plants, 
showing how the weed may facilitate the spread of the moth. 

Dysdcrcus andreae I,. is sometimes abundant and at other times enti¬ 
rely absent, so that it cannot on the whole be considered as a serious cot¬ 
ton pest. 

An occasional larva of the cutworm, Xylomiges sunia Gucn. has been 
seen attacking cotton foliage. 

' The Greenhouse thrips, Heliothnps hacmorthoidalis Burm., has done 
much damage according to the author, but it had not been previously 
reported as a cotton pest. 

Another insect that is very common, and infests probably 30 % of 
the cotton bolls, is the mealybug, Pseudococcus virgatus (Ckll.), which 
occurs in all stages of its development. It is believed that this beetle is 
heavily parasitised by a Cecidomyid, probably 'Karschomyia cocci Belt. 

A very few specimens of Ps. citri (Risso), one specimen of Ps. longt- 
spinus (Targ.) and a number of adults of a beetle very analagous to Coccus 
jnangiferae (Green) were also found on the bolls. 

heaves of the Malvaceae have been occasionally found to be attacked 
by the lace-bug, Corythuca gossypii F. 

More important than the last mentioned species is the cotton aphis, 
Aphis gossypii Glov., although the attack is light and scattered, thanks 
to the activity of its natural enemies, amongst which may be quoted,- in 
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order of importance, Cydoneda s an” it men 1 /, Scymnits roseitolhs Mills , 
Acrostalagmus dibit s, a Ihacomd, a Chalcidul, a Glnvsopid, and a species 
of Hyperaspis In very wet weather, A albus usually becomes the most 
efficient of the parasites C, sangiunea is greatly hampered in its multi¬ 
plication by the attack of a hyperparasite ( Homalolylus sp) 

The adults ol Diabrotica gjammea Balz. are often seen eating cotton 
blossoms or foliage, and the larvae doubtless attack the roots 

Occasional nymphs and adults of the species Empoa^ca have been found 
on foliage and bolls. 

Two adults of Antianthc expansa (Germ), one adult of the species 
Agalha , and a few adults of Ofoarn sp have been found on cotton 
stems. 

The nymphs of the green bug Nezara vindula (I/inn ) were noticed 
for the first time m 1919 on many cotton bolls, 

Tepidopterous larvae of small size have been found also on the bolls , 
none of them, however, resemble the treacherous pink bollworm (Pec- 
imophora (GdecJucr) gossypiclla Saund. 

824 - Strategus quadrifoveatus, a Coleoptoron Injurious to the Coco Palm in 
Porto RICO, — Crespo, M. A , in Remsta de Aqrtculiura de Puerto Rtco y Vol IV, 
No 3, pp, 47-1-S San Juan, R R., 1920. 

Strategus quadnfoveatus (“ escarabajo linoceiontc *’) is, at the pre¬ 
sent time, causing much havoc among young coconut palms in the island 
of Porto Rico. During the day, the adult beetle lies bidden in the soil 
surrounding the stem of the palms The larvae are found hiding 111 the 
dead palms, on which they live, or in dry or rotten stakes, etc. 

The insect undergoes complete metamorphosis, its life cycle lasting 
from twelve to thirteen months 

S. qtiadrifovcatus injuries the coco-palm by excavating a deep gallery 
in the stem while it is still young The author has seen eight of these 
insects round a coco-palm a year and a half old, which was almost com¬ 
pletely destroyed by the attacks of the pest. It has often been observed 
that sugar-canes growing in the neighbourhood of young coco-palms have 
also been injured. 

The best way of killing these beetles is to attract them into piles of 
dry rotten stakes, heaps of coonut debris, or any similar places where 
they can find food. These traps should be visited at least once a month 
and the larvae destroyed. 

When young coco-palms are attacked by S. quadnfoveatus , the leaves 
turn yellow, cease growing, and the plant finally dies. It is a good plan 
to <fig round the palms to a certain depth, as soon as there is any suspi¬ 
cion of their having been infected* 

All the beetles found must be collected and killed by sprinkling them 
with paraffin or paraffin emulsion. Further, all rubbish that might serve 
as a hiding-place for the insect must be removed from the plan¬ 
tation. 
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INJURIOUS VERTEBRATES 

825 - Merops philippinus, a Bird which Destroys Beneficial Insects in India. 

— Fletcher, T B. and Inglis, C M in 7 'he Agricultural Journal 0/ India, Vol. XV, 
Pt* 2,pp 121-123, pi i Calcutta, March, 1920 

Merops philippinus (blue-tailed bee-eater) is common throughout the 
plains of India, but is partially migratory, visiting Northern India in 
summer and Southern India in winter. In Bihar they are seen from 
March to October, and m the Duars have only been noticed during June 
and July 

It has only been encountered once in North Cachar, but is common 
m Pusa. C W Mason, after an examination of the stomachs of 13 birds 
between April and October, states that of the 83 insects taken by M. phir 
lippinns, 70 were beneficial, 3 injurious and 10 neutral. The beneficial 
insects included dragonflies ( Odonata ), bees and other Hymenoptera. 
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826 - Forests, Stock Breeding and Agriculture in Upper Mesopotamia.— naayem, j 

(DtL?atc for Chalrtti), m La Haute Mi sopot amu. tt scs nchtsses natuidles, Chimie 
tl Indiatru, Vol III, No s, pp 68). 6Sh, Maps 1 Pans, May, 1920 

Upper Mesopotamia includes the two provinces, 01 vilayets, of 
Diarbekr and Mosul, which are situated between the Tigris and the 
Euphrates, adjoining Mosul, lies teiritory extending from the left bank 
of the Tigris to Persia 

Although the area of the country is about 200 000 sq km , there are 
not more than 1 500 000 inhabitants or about 7 inhabitants per sq km. 

The numerous and magnificent forests that formerly clothed the 
banks of the Tigris m Uppei Mesopotamia now no longer exist as they 
were distroyed owing to bad management However, on the banks of 
both the large rivers, forests aie still met with at intervals, and serve 
as a source of fuel for the neighbouring population In the mountain 
of Kaxadjdagh, and in the neighbourhood of Souverek, there are still 
forests where charcoal is made, all the mountains extending from Mar- 
din to Djezire are also completely coveied with woods. 

It was from these mountains, that the Naazem Bros, procured dur¬ 
ing the war, when coal was scarce, all the wood required by the Bagd d 
Railway Co for the construction and working of the l ; ne running from 
Arrada to Demir-Kapon beyond Nisibin. 

Upper Mesopotamia may be termed a cattle-breeding countiy par 
excellence. Its splendid pastures and vast prai ies covered with succu¬ 
lent grass serve as camping-grounds for the nomadic tribes that pftch 

1**3 


D&VEIQP* 
MENT OE 
AGRICULTURE 
IN 

DIFFERENT 

COUNTRIES 



934 DEVELOPMENT OF AGRICULTURE 

their tents there, and breed for export large flocks of sheep and goats 
and herds of camels. They also derive much piofit from the butter, 
cheese and wool that are produced In the summer when the *' rahil ” 
(journey) takes place, the natives leave the plains and drive their stock 
to the Kardjdagh and Zorane mountains, where the permanent and lux¬ 
uriant vegetation provides them with ample food. By enlarging the 
irrigation works, and thus obtaining a sufficient water supply during 
the summer for the pastures, it would be possible to save the animals 
these long migrations, that only fatigue them and make them lose flesh. 

Goats and sheep form the chief live stock; they are exported, and 
also supply the country with meat In the departments of Ourfa alone, 
there are about x ooo ooo of these animals 

The Mesopotamian draught-oxen and milch-ki.ie are, as a rule, 
smaller than the French vaneties The Aiab horse is also bred in Me¬ 
sopotamia, an active centre for trade in this breed, which has been kept 
very pure. 

The production of horses could easily be increased, and the animals 
improved, by the creation of Stud Stations, and by importing European 
varieties for crossing with the native ones, interesting results from every 
point of view could be obtained. The mule and donkey are used to 
diaw the plough and large numbers are exported. 

Although the methods of cultivation adopted are rudimentary, 
and the agricultural processes and implements very primitive, yet the 
soil of Mesopotamia, consisting of fine, friable alluvium, produces splendid 
crops The Arab peasant, who is a person of fixed and careless habits, 
after having put some of the seed apart for his own use, throws the rest on 
the field somewhat ,pt random, cov ring it more or less with the plough, 
so that a certain amount is eaten by the birds. 

As soon as the ear is formed, the horse, the farmer, and his oxen, 
etc., use the crop for food, and this continues until the theshing which 
lasts two months, and is carried out by beasts of burden that tread out 
the ears, or drag over it a plank weighted down with stones. During 
harvesting, which is done with a sickle, the reapers are obliged to leave 
the ears that fall to the gleaners, who are often as numerous as the reapers, 
and return home in the evening with xo to 15 kg. of grain. Before di¬ 
viding the crop between the landowner and himself, the agriculturist 
tries to steal as much of it as possible, and the landowner is obliged to 
resign himself to this. In spite of these losses, and of the Government 
tejt, wiich amounts to x / 7 , and often to more, the grain that falls to the 
lot of the landowner is 5 times, and sometimes ten, or fifteen times, the 
amount of the seed-corn sown The crops would be much larger if mo¬ 
dem and improved agricultural implements were obtainable, and if 
scientific cultural methods were adopted under the direction and vigi¬ 
lant eye of an expert engineer. Careless and dishonest manual labour 
could be replaced by motor-cultivation the success of which is assuted by 
the pocorimity of rich petroleum wells Enormous tracts of land now 
lying incaltivated, could then be turned to account, and would thus be- 
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nefit, not only the owner and the population, but also the capitalist, who 
could find no better manner of rapidly increasing his wealth 

Everything grows and suceeds well on this soil, including crops such 
as, wheat barley, maize, rye, rice, lentils, chickpeas, sesame, tobacco, 
cotton, etc All the fruits and vegetables of both hot and temperate 
climates — pears, apples, figs, apricots, peaches, mulberries, olives, etc. 
— yield good crops in Mesopotamia The pomegranates of Ourfa 
are without rivals, the cherries and plums of Mardin are exquisite, the 
melons and water-melons (the latter weigh sometimes as much as 50 kg) 
are perfumed and their flavour and delicacy are unusual Cucumbers, 
artichokes, asparagus, beans, haricots, cabbages, cauliflowers, “ corne 
grecque,” tomatoes, eggfruits, capsicums, carrots, turnips, beetiots, onions, 
and lettuces are abundant. Potatoes do well and may later become 
an impoitant crop 

The vine, however, is of chief importance owing to its innumerable 
varieties, much of the fruit is exported in the form of raisins. Well- 
cultivated vineyards with favourable exposures cover the temperate 
plains stretching between Ourfa and Diarbekr, and the mountains of Mar- 
din, Djebel-el-Tour and Sindjar. There are thousands of hectares of 
uncleared land veey suitable for vine-growing, and only requiring a little 
care in order to turn it into vineyards Nothing is wanting for the 
establishment of a large wine industry, the products of which would find 
a sale on the markets of Aleppo Mosul, Bagdad, Bassorah, and India. 

The olive also grows in Mesopotamia, and might give rise to an im¬ 
portant industry The methods employed in the country are still very 
primitive; it would be worth while to set up modern mills and apparatus 
for expressing all the oil from the cakes; in this way a far laigex yield 
of oil would he obtained than from the very rudimentary presses which 
are always used (1). 

827 - Phosphorus Requirement for the Maintenance of Man. — Shprman, c with the 
Cooperation of Rose, A K, Kocn, M # , JVUrnrws, 15 and Osilrbeko, K in The Journal 
of Biolo^unl CUmi$1)v t Vol XJ y I, No 2 , pp i7*-r7<) Baltimoie, M JL)., Feb. ro< 30 . 
For convenience of comparison, the data of the six experiments 
made by the author and his collaborators, and of all available previous¬ 
ly published experiments which seem to he quantitatively comparable, 
have been calculated to the uniform basis of phosphorus output per day 
per 70 kilos of body weight 

Out of the 95 experiments taken as a whole, 34 were ma 4 # with 
men and 61 with women. The quantity of phosphorus requPfed per 
day ranges from a minimum of 0.52 to a maximum of 1.2 gm., with an 
average of 0.88 gm. per 70 kg. of body weight. The experiments upon men 
average 0 87 gm, and those upon women 0 89 gm per 70 kg. per day. The 
author considers that the variations in the phosphorous output may 
be due to the function of the phosphates in the maintenance of neut- 

(i) See also iq*9> No 553* (J&2.) 
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rality in the body, and to the possible differences m quantitative efficiency 
in nutrition of the various phosphorus compounds 

The author considers that while several factors detei mining the 
phosphorus output remain for further quantitative investigation, we 
are probably justified in concluding that the phosphorus requirement is 
now kno wn with about the same degree of accuracy as the protein requi¬ 
rement, and that about 1 / 5 to Vio as much phosphorus as of protein is re¬ 
quired in the maintenance metabolism of man. 

If the quantity actually required for maintenance, is compared 
with the quantity of food supplies of 224 families or other gioups of peo¬ 
ple selected as typical of the population of different parts of the United 
States, only 8 showed less than 0 88 gm. of phosphorus per man per day, 
and m all but two of these cases the phosphorus would have reached 
this figure if the food had been sufficient m amount to adequately cover 
the energy requirement per day. These two cases which are typical 
of the Southern United States according to the author, confirm the 
results obtained by McCowvum and others indicating that the diets which 
resulted in pellagra in the Southern States lacked phosphorus content. 

With this exception, the author considers that the danger that a 
freely chosen American diet will be deficient in either protein or phos¬ 
phorus does not appear serious so far as the maintenance requirements 
are concerned. What quantities of phosphorus in the food will best 
meet the requirements of growth, pregnancy and lactation, remains yet 
to be determined 

828 - Digestibility of Certain Vegetable Fats. — Holmes, a t>. and Di.ukl, it. j m the 
Journal of Biological Chemistry Vol XI V I, No ? 9 pp 227-235, bigliogr. of 5 woiks Bal¬ 
timore, H I>, Feb 1920 

Results of experiments on the average digestibility of diet are shown 
in the appended Table. 

The digestibility of the protein and carbohydrate of the entire ra¬ 
tion was essentially the same as that in other experiments of a similar 

Average Digestibility of Diet and Estimated 
Digestibility. of Fats Studied 


King of Fat 


Avocado {Persea gratissima ). « . . 

Cobime oil (AttaUa Cokune) . . . . . 

Cupuassd {Theobroma grandtflora) . 

Hempseed Oil (Cannabis satwa) . „ , „ . . 

Falro-Kemel Oil {Elaets gumeensis) .... 
Foppy-seed Oil (Papaver album and P. nigrum) 


Digestibility of Entire Ration 1 

tym- 

_ 

- 



mated 

Frotem 

% 

Fat 

% 

Garbo 

bydiates 

% 

Abh 

% 

Digesti¬ 
bility of 
Fata 
% 

85.8 

90 0 

9 7,0 

749 

87.9 

63 5 

94 6 

958 

73-3 

99-r 

752 

88 8 

966 

55 S 

94 1 

67.x 

94-4 

97-o 

68.2 

98-5 

61 0 

95 3 

96.9 

56.5 

98.0 

49* * 

91,3 

96 -S 

50 2 

1 

963 

OX 
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nature, indicating that the fats exercised no unusual effect on the uti¬ 
lisation of these constituents. 

These tats and oils, with the possible exception of cupuassii fat, 
produced no abnormal physiological effects and may be regarded as 
satisiactoiy for food purposes. Cohune, hempseed, palm kunel and 
poppy seed oils aie very nourishing to the human body. 

b2o - The Destruction of Anopheles Larvae by Means of Powdered Trioxymethylene. 

— Roubaud, 3 , m (omptcs Hildas dt V Academe dc s Science' f, Vol CIAX, p 
and Vol ClyXXl, No i, pp 5 i- 5 ~ Pan&, 1020 

Trioxymethylene when powdered is very useful m destroying Ano- 
phles larvae It is the formaldehyde fumes given off by the particles 
of the powdei that react on the insects, as, if the fumes are dissolved in 
water after an exposure of a few seconds the powder becomes inactive 
Therefoie, it is only possible to count upon the efficacy of the remedy 
at the very moment of its application 

If the powder is m an inactive condition, or is ingested in too small 
a quantity, it does not kill the larvae, but on the contraiy, renders, them 
immune to trioxymethylene This rapid immunisation does not, how¬ 
ever, last longer than a week, if the insects are once more under normal 
conditions The powder must not be applied too frequently, and an in¬ 
terval of at least a week should be allowed to elapse between each appli 
cation. 

Even small doses, in the end, destroy the larvae almost infallibly, 
for their power of resistance being weakened, they fall a prey to their 
natural enemies, carnivorous insects, etc* 

The effects of trioxymethylene powder upon Anopheles larvae are 
as follows: (i) Neurotoxic action soon causing total paralysis; (2) the 
preservation of the dead tissues, which are able to resist the attacks of 
putrefactive bacteria for some weeks. 

830 - * Ecole Superieure” of the Rural Engineering in Paris. - pairix, n (Assistant 
Director, oi the “ Ecole *'), m Journal d'A^ruullun piahqiu, Yuu X,XXXIV, 
No 35, pp *7<M77 Paris, June 17* 19^0 
The “ ficole superieute de Genie rural ” was founded at Paris by 
the Decree of August 5, 1919, and opened on October x last. Its objects 
are: (1) To obtain recruits for the Corps of Rural Engineers which is 
under the Direction Generate des Eaux et Por&ts, and was created by the 
decrees of April 5, 1903, and December 26,19x8; (2) to provide technical 
instruction for French, or foreign unattached students desirous of ob¬ 
taining the diploma of Rural Civil Engineer. 

The engineering students of the State Service are drawn from the 
students leaving the Paris National Agricultural Institute according to 
their place on the lists, and subject to certain conditions regarding the 
marks gained in various subjects. The unattached students are admit¬ 
ted to a competitive examination based upon the subjects taught in the 
agricultural and mathematical courses in the above-mentioned Agricul¬ 
tural Institute. 
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The instruction given in this Ecole superieure greatly exceeds the 
limits of what is commonly understood as rural engineering, which merely 
deals with agricultural machines and buildings. 

In fact, it includes all the technical knowledge required of the engi¬ 
neer in matters relating to agriculture, and the centres of rural popu¬ 
lation. 

Among the duties entrusted to the corps of Rural Engineers the 
author mentions: The agricultural utilisation of water; the irriga¬ 
tion, drainage, and reclaiming of land; the re-adjustment and exchange 
of small scattered holdings; the improvement of uncultivated land, 
marshes, peat-moors, salt-marshes, etc.; making country roads, bridges, 
foot-bridges, acqueducts, etc.; farm roads; various agricultural buildings, 
the construction of cheap houses for agricultural labourers and small 
farmers ; rural industries (carpentry, etc.), the installation of co-operative 
factories ; agricultural cable-ways, agricultural bascule bridges; supply¬ 
ing water to villages ; the utilisation of waterfalls for the requirements 
of farms, rural hydro-electric installations and rural networks for the 
distribution of electricity. 

The engineering course lasts two years. The instruction consists 
in class-teaching, lectures, and practical work carried out at the Station 
of Agricultural Hydraulics and of Rural Engineering, and is completed 
by excursions, visits to industrial establishments and residence. The 
courses and the lectures deal with the following subjects: 

I — Course — Theoretical Analyses and Mechanics, Applied Mechanics, Hydraulics, 
JEClectroiechmch, Topography, Building and Constiuction, Canals, Roads, Budges, Rural 
Jurisprudence and Admmistiatrou 

II Lectures — Drawing plans, Officer woik and Book-Keeping, Practical Work, 
Testing Materials. TheValue of Property ; its Valuation Re-adjustment of holdings Study 
of water stoiage and making mountain reservoirs Rural Buildings. Motoru.il tivation, 
Agricultural Industries General Compaiafcrve Agriculture. 

The practical work consists in testing materials and machines, elec¬ 
trical engineering, making drawings and plans, etc. 

Electricity, which is of ever-increasing importance in the economic 
field, is called upon to render the greatest services to agriculture and to 
transform the conditions under which the rural population live. There¬ 
fore, in order that the Rural Engineers may he authorities in the matter 
of electric plant, it has been decided that, during their second year, the « 
students shall attend courses at the College of Electrical Engineering 
(Ecole supirieure d'Electncite) and take the diploma of Electrical Engineer. 

831 - The Relation of Size, Shape and Number of Replications of Plots to Probable 

Error In Field Experimentation. — Day, J W. (Oklahoma Agricultural and Mecha- 

nical College* Stillwater, Okla.) in Journal of the American Society of Agronomy, 

VdL. 12, No. 3, PP- 100-105, Lancaster, Pa„ March, 1920. 

Results of experiments obtained at Missouri Agricultural Experi¬ 
ment Station on a plot of approximate^ % acre in extent situated on 
sSt loam and ftfapsasintly very uniform throughout. In the autumn 

*9*6, sown in ioo rows, 8 inches apart, and 155 ft. in length. 
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Tile following June, the wheat was harvested ju 5-ft row segments, and 
the y eld of gram and of straw was lecorcled for each unit Theie were, 
therefore, 3 100 units available for study A calculation was first 
made to determine the direction in which the greatest variation m yield 
existed, both in and between the various rows ; followed b} a study of 
the relation of size of plot to variation in yield. 

From the results obtained, it is evident that by incieasmg the size 
of the plot to at least 1 / 20 acie and probably much beyond, variation is 
leduced The shape of the plot has also an important effect on vaiiation 
that up to the present has been overlooked or misundeistood More 
accurate results are obtained from long and narrow plots and the longer 
the plot the moie accuiate the result Square plots or appioximately 
squaie are to be preferied to long narrow plots that have their greatest 
dimensions in the direction of least variation 

The results from single plots are usually not sufficiently accuiate 
to determine small differences between varieties or between fertiliser or 
cultural treatments. The use of a unit of comparison composed of sys¬ 
tematically distributed parts, gives results much less variable than those 
obtained from an equal area in a single plot. 

An increase in the number of leplicatious of a plot of given size 
increases the accuracy of the results When tRe number of replications 
remains constant, but the size of the plot replicated is increased, vaiia* 
tion is reduced The most effective replicated group from the point 
of view of shape, is one that is long and narrow, and has its greatest 
dimension in the direction o^ greatest variations 

832 - Horticultural Ixibitiou and Garden Competitions. Muhord, r u (oflice of 

lloiticulluitil and Bornological Investigation^), m V 6 Ucpaitmtnl of Jji millim 9 De- 
pattm^nt Circular No 62, pp ligs 12 Wasli ngton, Oct 191 <) 

The author who is associated with the Bureau of Plant Industry, 
United States Department of Agriculture discusses hoiticultural exhibits 
from the following point of view * (hganisation, competitors; clas¬ 
sification ; various kinds of shows; arrangement of exhibits and methods 
of judging (score card method) ; prizes; rules (example are quoted). 
The author concludes by a brief survey of garden competitions, and 
gives also an outline of the schedule system advised. 

CROPS AND CULTIVATION 

833 - Temperature and Humidity Associated with the Sirocco in Palestine. -- 

Georgh, W , in Monthly Weather Review, Vol XI/VJII, No 1, pp 40. Washington, 
D C , Jan 1920. 

The sirocco winds of south-west Palestine originate in the desert 
of Arabia and are most frequent during the spring and autumn, espe¬ 
cially during April, May, September and October The period during 
which this very hot wind blows is from one to three days, and sometimes 
even longer and completely neutralises the effects of the sea breezes. 
The unpleasantness of the sirocco is due to the extremely low rela¬ 
tive humidity, and to the subsequent rise at the conclusion of the wind. 

[8S1-89S] 
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The following data on temperatures and humidity over a period 
lasting from May 9 to 20, 1916 




Shelter 
tempera tuie 
°C 

X 

P^ichiometre 

Dri bulb j Wet bulb 

Relative 

humidity 

Kxtteme 

tempeiatuie 

oc 



7 

a m 

9 

P m 

P 331 

1 7 


1 • 

1 7 


1 • 

1 0 

1 7 

1 2 

1 0 

1 ma- i 
1 \mu | 

I mi- 

[ mma 



oc 


°c 


°C 


°c 

°C 

°c 



°C 

oc 

oc 


°0 

°C 

°0 

May 

9 

16 

2 

26 

4 

16 

6 

_ 

_ 

nr 

— 


— 

— 

-— 

— 

— 

275 

10 0 

» 

10 

21 

8 

26 

8 

17 

2 

— 

— 

— 

— 


— 

— 

— 

— 

— 

28 0 

IO 2 

» 

11 



29 

b 

18 

3 

— 

— 

— 

— 


— 

— 

— 

— 

— 

303 

13 2 

j) 

12 

19 

6 

1 33 

6 i 

22 

6 

— 

— 

— 

— 


— 

—- 

— 

— 

— 

34 5 

12 O 

» 

13 

22 

3; 

1 35 

4 

1 25 

5 

— 

— 

— 

— 


— 

— 

— 

— 

— 

37.8 

* 5-2 

» 

14 

29 

41 

1 39 

5 

26 

5 

— 

— 

— 

— 


— 

— 

— 

—. 

— 

39-6 

21 2 

» 

15 

25 

2 

39 

5 ; 

28 

6 

24.6 

39 0 

26.0 

x 3 

0 

20.5 

I4-8 

18 

12 

23 

40 I 

19 2 

» 

16 

34 

3 

40 

3 

30 

0 

34 2 

41.2 

29 0 

ib 

9 

17 9 

16 2 

9 

2 

20 

41-6 

23.I 

» 

17 

35 

5 

42 

0 

33 

7 

35 S 

41 O 

33 * 

16 

2 

19.0 

16.1 

2 

! 5 

7 

43 x 

25 O 


18 

36 : 

,i 

37 

6 

22 

4 

36*2 

38.0 

22.7 

* 7 - 

.0 

22,2 

21 2 

3 

20 

88 

42.1 

25 6 

» 

19 

22 

7 

25 

0 

18 

4 

20 8 

25 2 

18 1 

19 

I 

20 2 

16.5 

85 

63 

85 

28 8 

20.0 

» 

20 

iS 

6 

24 

9 

18 

1 

18.4 

2 44 

18.2 

16 

9 

178 

x 5 2 

86 

52 

72 

26 4 

16.5 


During the early part of May the temperatures were practically 
normal; the maximum lay between 26° and 29 0 C, and the minimum 
between ic° and 15 0 C. On the nth however, the maximum reached 30 2° C 
which may be regarded as the first symptom of the approach of 
the sirocoo The sudden rise of temperatures during the morning of the 
12th, was followed by temperatures which gradually mounted higher 
and higher until the 17th, the highest point of the sirocco, and the 
temperature rem. ined above 30 0 C from 5 am. until 11 p, m Prom 
the commencement of the sirocco the relative humidity was very low 
but on the 18th and 19th it mounted very rapidly. 

The sudden change of temperature and humidity has an evident 
unfavourable effect cn both animals and plants. 

834 - Cultivation does not Increase the Rainfall in the Great Plains States. 

Smith, J. W. in Monthly Weather Review, Vol. 4 7, No 14, pp. 8 gS- 80 o, figs. 3 

Washington, B C , Dec 19x9, 

It has been the general opinion amongst the fanners in the Great 
Plain States that the amount of land under cultivation influences the 
rainfall increase. 

The author refutes this idea after taking note of numerous records 

The average precipitation in the northern Great Plains during the 
period 1868 to 1917 is recorded as follows - 

1868-1877. 19 8 in 

1878-1887. so. 4 » 

1888-1897. 18.6 » 

1898*1907.. 1*9.5 » 

1908-19*7.. la .l » 

£ 8 * 8 - 88 *} , 
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In the Central Great Plains: 

1868-1877. - ... . 16 3 m. 

1878-1887. - • * 20 4 » 

1888-1897. . * * 1 7 (j » 

1898-1907. . . . 20 z » 

1909-1917 . . . . 182 » 

The data with reference the southern and western States are ana¬ 
logous. There are well defined sequences of dry and wet years, but 
there has been no progressive increase or decrease. 

Thanks to the spread of dry farming and to the cultivation of varie¬ 
ties particularly resistant to drought, the acreage of certain grain crops 
m the Great Plains States is on the increase, as shown in the appending 
table, with reference to barley, maize, oats and wheat in the States of 
Kansas, Nebraska, Dakota, and Montana, during the years 1867, 1882, 
1892 and 1917 



1867 

1882 

1892 

* 9*7 


Acres 

Acres 

Acres 

Acres 

Barley 





Kansas 

90 

8 000 

56 000 

300 OOO 

Nebraska . . . 

89 

62 400 

36 OOO 

85 200 

Dakota . . . 

— 

II 200 

1 28 OOO 

I 148 OOO 

Montana 

— 

740 

2 012 

360 OOO 

Maize 





Kansas. 

2 622 

188 000 

628 800 

3 662 000 

Nebraska 

4 591 

160 000 

646 000 

3 696 000 

Dakota ... 

— 

56 000 

—. 

I 576 000 

Montana 

— 

196 

43 ^ 

32 000 

Oats 





Kansas . 

2 622 

188 000 

618 800 

913 600 

Nebraska , .... 

4 591 

160 000 

646 OOO 

I 235 200 

Dakota . . 


56 000 

469 OOO 

I 800 000 

Montana . , . . . 

— 

II 200 

25 529 

272 OOO 

Wheat 






35 600 

629 200 

1.628 800 

I 494 800 

Nebraska . . ... 

4 000 

662 SOO 

501 200 

39 880 

Dakota . . . 


288 OOO 

2 I64OOO 

4 286 400 

Montana. 

—— 

17 124 

16 704 

690 800 


Comparison between the data referring to the cultivated areas and 
the temperatures, indicates that the effect of cultivation on the total 
precipitation must be negligible. 


835 - Influence of Sun-Spots and Rain-Fall upon the Growth of Annual Rings in 
Trees. — Douglas, A, E. 123, Skogsv&rds Fdremn ;ens Tidshnft, Year XVIII, Parts. 3-6, 
pp 1 63-168. Stockholm, June, 1930 

The author gives the results of a series of experiments carried out 
by him on different trees, with a view to ascertaining whether any cot- 
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relation exists between the growth and thickness of the annual rings 
of their wood, and periods of unusual solar activity (sun-spots) and other 
meteorological factors. 

The first researches bore upon Finns pondcrosa growing m Ari¬ 
zona, where the dry climate would allow us to presuppose the existence 
of some connection between wood development and rainfall- The data 
collected during 43 years fully justified this expectation, and revealed 
a very high and positive correlation between the two values, the driest 
season being characterised by the reduced development of annual rings. 

In making these researches, the total lainfalt from one autumn 
to another was taken into account, so as to group together all the values 
corresponding to the vegetative period of the tree (winter rainfall -f- 
summer rainfall) * 

The correlation would be still higher, if the accumulated moisture 
were reckoned (in the algebraic sum of the annual deviations) from the 
normal rainfall, beginning from the commencement of the growth period 
up to the year (inclusive) for which the correlation is to be determined. 

The thickness curve of the animal rings is practically the same in 
regions very distant from one another, as for instance Prescott and Flag¬ 
staff in Arizona, The author suggests the possibility of distinguishing 
meteorological zones from these differences. 

The results first having proved clearly positive, the experiments were 
extended to other trees and other countries : Finns douglasu, Sequoia, 
Abies canadensis (in North America) and various species of Finns and 
Abies (in Europe.) 

From the comparative examination of very numerous giowth curves, 
it was possible to determine periods of different let gth, of which the 
greater number seemed m direct connection with sun-spots: 


Length 
of periods 
m 

years 




Multiples of 11 
(average duration of a 
pcuod 
ol sun-spots) 

5-6 ... 

* 


. 

X A 

10-13 . . . 

. 



. 1 

si-24 ... 



. . 

♦ 2 

34-35 * • * 

. 


. 

3 

100-X05. . . 

. 

. « 

. . . 

9 


The last and longest period is especially show by sections of Sequoia 
trunks from the Sierra Nevada. These trees were 3000 years old (maxi¬ 
mum 3077)* triple period {32-35 years, 3 times the period of the sun- 
spdts), recurred with great exactitude (with a displacement of 3 years 
in 400), in a trunk from north of the Arctic circle in Not way, and in 
another from Arizona. 

A double period of sun-spots was observed, not only in Sequoia from 
the Sierra Nevada, but also in sections from the centre of Norway, Sin¬ 
gle periods were met with most frequently and were seen in sections of 
Finm f onderma (500 years old) from Arizona, in those of Sequoia and were 
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very cleaily marked in material (Pmus Abies) fiom the Baltic regions 
(Prussia and Sweden). Finally, periods of 5-6 years were also distinguish¬ 
able m trunks oi Pmus pondero^a from Arizona, as well as periods of 
only two >ears 

The following table may give some idea of the connection existing 
between the growth < f annual rings and the prevalence of sun-spots. 


Giowt oX wood 

Sun-spots 

Ycais 

Length ot Hie period 

Years 

Length of the period 

m years 

in >ears 

I5g5 _ I( ',05 

11,0 h 0,5 

16x5,5—1660,0 

IT,I ? 

1661—1077 

16 ? 

1660,0—1675,0 

1 5,0 

I67 7—1770 

lit,5 and 10,8 

1675,0-1769,7 

10,5 

I 770 -X 7 g 3 

9 ,o 

1766,7-1788,1 

9,3 

1793-1817 

? 

1788,1-1816,4 


1817-1910 

11,6; 2T,o and 7,3 

1816,4-1905 

11,08 


The author tries to explain these relations by presupposing the 
existence of a correlation between sun-spots and rainfall. This theory 
is, however, far from being proved, and is in any case very complicated; 
thus for instance, in certain parts of Norway, the maximum development 
of the annual rings is found to coincide with the minimum occurrence 
of sun-spots, whereas generally the exact opposite is to be observed. 

830 - Relation of the Weather to the Yield of Spring Wheat in Manitoba. — Connor, 
A. J , iti Monthly Weather Revuw , Vol XI,VII, Ko 12, pp 848 Wa&hjtxigton, D C, 
Dec 1919. 

The author presents the results of a series of agricultural meteo¬ 
rological investigations on wheat conducted at various experiment Sta¬ 
tions in Manitoba, Canada. Xu every case, the plots were as near the 
meteorological instruments as feasible in order to render it possible to 
make parallel observations, an indispensable feature in this kind of re¬ 
search work. 

With a view to obtaining accurate records of the critical periods con¬ 
cerning the various factors or meteorological phenomena, the vegetative 
period of the plant was divided into periods, taking into account the 
more important phases in growth. 

x) Date of sowing. 

2) Appearance above ground. 

3) Stooling. 

4) Earing. 

5) Flowering. 

6) Milk stage. 

7) Complete maturity. 

8) Cutting. 

9) Average height of the plants every 7 days. 
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According to statistical formulae the correlations between the yield 
in grain and the biological and meteorological conditions, some noteworthy 
results have already been obtained. 

(1) Basing his observations on the “ critical period ” theory, the 
author quotes the following as the true explanation of these phenomena: 
If, in the earlier stages of the growth of the wheat the weather is 
cool or rainy, earing is delayed and the subsequent yield is heavy; but 
if, on the contrary, the weather is warm and dry, earing is hastened and 
the subsequent yield is light. 

(2) With regard to the rainfall the pluviometnc values are grouped 
in 3 periods of 30 days beginning 30 days preceding sowing With the 
exception of the fourth period, which corresponds to the final stages m 
growth, namely the ripening stage period, when dry weather is essential, 
the effect of rainfall is invariably positive, with a maximum coefficient 
for the period which is correlated with the earing stage. 

{3) With regard to the daily range of temperature, it appears 
that in all the monthly periods succeeding sowing, the coefficient was 
negative between this and the yield, with a maximum coefficient, in the 
third period of 5 % times the probable error. 

(4) With regard to the mean daily minimum temperature: 
(1) The effect of this factor in the first and fourth periods after sowing is 
negligible; (2) the coefficient is negative, m the second and third periods, 
during which the temperature is lowered (compare with preceding values). 

It can then be concluded that moisture and temperature are very 
important factors after sowing, but that in the first 60 days there is in 
Manitoba sufficient moisture and low enough range of temperature to 
prevent evaporation to a harmful extent. 

With reference to temperature and rainfall, the coefficient became, 
on the contrary, constant and higher in the third 30 days after the sow¬ 
ing period. This is the critical period in Manitoba. If the cool and moist 
conditions continue, the yield will prove heavy , if on the other hand it 
is warm and dry, the harvest will be light. 

Taking the average date of sowing as April 25, the average time 
of the critical period may be fixed as the last week in June, and the first 
three weeks in July. 

837 - Climates of the British Empire Suitable for the Cultivation of Cotton. — Brooks, 

C E P., m The Meteorological Magazm, Vol LV, No 651, pp. 37-”*9 London, April 

1920 

Cotton is a sub-tropical plant which, probably originated in the 
Eastern Mediterranean, but has become so throughly naturalised in 
the Southern States of America (“ Cotton belt ”) that they must be con¬ 
sidered as having the most suitable climate for the commercial culti¬ 
vation of this plant. 

The cotton belt includes the States of Tennessee, Alabama, South 
Carolina, Louisiana, Texas and Oklahoma. 

The essential features of a cotton growing climate are • 

1) The mean a n nual temperature not below 6o° E. 
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2) The mean temperature of the warmest month exceeding 8o° F, 
or the mean of the three wannest months exceeding 77 0 F. 

3) The interval without frost at least 200 days or moie 

4) The annual rainfall not exceeding 60 m. and not less than 23 m. 

5) Plenty of bright sunshine. 

A dull and humid atmosphere is very unfavourable to growth of 
the cotton plant. 

In the Cotton belt of the United States the rainfall lies between 
23 and 60 in , the mean annual temperature nowhere falls below 6o° F, 
and the warmest month always just exceeds 8o° P. 

In the British Empire these conditions are met with in parts of In¬ 
dia and m the West Indies, which are already important cotton producing 
centres. 

Other colonies included in the same category are also here dealt with 

Uganda, — Represented by Entebbe lies at an elevation of more 
than 3 000 ft which effects obviously the equatorial temperature; the 
temperature is rather below the specified temperature for the warmest 
month, but the uniformity both in temperature and rainfall throughout 
the year should enable cotton crops to be grown with some success* 

N yasaland. —* Represented by Zomba at a height of 3 000 ft. 
The annal rainfall is 53 in. with a well-maiked dry season. The summer 
temperature is nearly 75 0 F and cotton growing has already been tried 
with some success. On the lower ground near Bake Tanganyika and 
the Shire River it should do very well, and only lack of transport is against 
successful commercial cotton production. 

Gambia. -- Cotton should do well as an irrigated crop in the dry 
season. Bathhurst has a very suitable climate for the development of 
this plant, except for the length of the dry season, and the excessive rain 
in August, 

Soudan. — Represented by Wan, has a very favourable climate 
for cotton ; in the drier parts, irrigation would, however, be necessary. 

Nigeria. — The coastal regions of Nigeria (Eagos) appear to be too 
moist and rainy; but, further inland, on the contrary (Zungern), condi¬ 
tions appear to be excellent. 

Gold Coast. — The rainfall is very variable, but less than that of 
the Nigerian coast, and cotton should do well. 

Rhodesia. — Similar climate to that of Zomba, and cotton should 
do well in the low lying parts of the colony. 

British east Africa —■ Consists of a low coastal region (Zam 
zibar) and the Kenia plateau (Nairobi;. The plateau is too high with 
too low a temperature and in the coastal belt the rainfall is generally 
too heavy for cotton cultivation on a large scale* 

Union of Souh Africa. — Hardly warm enough, sparse and ir¬ 
regular rainfall. Cultivation is only possible on the east coast, and m 
Natal. 

Australia* — The Northern Territory is too wet, and the coast 
of Queensland seems more suitable. Further south, in New South Wales 
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and Victoria, cotton has been tried but with scarcely any success com¬ 
mercially. 

In Western Australia, Egyptian cotton should be a success in the 
wetter districts but without irrigation the interior is too arid. 

New Guinea — Probably a future source of supply. On the south¬ 
ern coast, the climate is very suitable, where a native cotton of good 
quality already exists. 

The colonies such as Sierra Leone, Borneo, Fi]i, Seychelles, British 
Honduras, Ceylon, Straits Settlements and British Guiana are in ge¬ 
neral too damp for the production of special quality cotton, whilst in 
Cyprus and Malta the rainfall is too sparse and irregular 

838 - Effects of Brought in the Spring of 1919 on the Tea Districts in India. - The 

Tropical Agncullunst, Vol 1,111, No 5, pp 305-308 Peradeniya, Ceylon, Nov loiq. 

In the first week of April 1919, towards the close of the drought 
from which the tea districts suffered, the following observations were 
made at the Experiment Station: 

1) Unpruned tea showed very distinct signs of suffering and lost 
leaves in great quantity. 

2) Pruned tea, on the other hand, was growing normally although 
the leaves produced were very small 

3) The water content of the soil at 9 in., deep was about 12 % 
water, while the subsoil at 3 ft contained about 15 %. It cannot there¬ 
fore be said that water was seriously deficient, but what factors influen¬ 
ced the obviously bad condition of the plantations left impruned, and the 
small size of the leaves of the pruned plants? 

During the period under consideration and especially during the 
first week of April, the atmosphere was both hot and dry , conditions 
very favourable to transpiration. The unpruned tea possessed a leaf 
area with a rate of transpiration so rapid in relation to the water supply 
in the soil that the balance was upset, and the plants suffered by drop¬ 
ping leaves because unable to maintain the existing leaf area. On the 
other hand, with piuned bushes, the leaf area during the drought having 
been somewhat reduced, the transpiration was limited. In either case, 
the plants were subject to the same effect, namely the reduction of leaf 
area. 

Certain suggestions are made with regard to effective conservation 
of moisture in the soil, to assist capilliary rise, and to encourage the growth 
of deep rooted plants, 

839 - Effect of Variation in Moisture Content on the Water Extracts of Soils. — 

K&rtin, J C. and Christie, A. W. (Division of Agricultural Chemistry, California 

Agricultural Experiment Station, in Journal of Agricultural Resemch, Vol, NVIIT, 

Wo- 3, PP. 139-*43 Washington, D C,, Nov. 1, 1919 

A knowledge of the effect produced on the water-soluble matter 
by variations in the moisture content of the soil is an important feature 
in connection with investigations of the water extracts of soils. 
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Two typical soils in the air-dry condition were studied: (i) silty 
clay loam , and (2) sandv loam No 1 was bi ought to a moisture con¬ 
tent of 10 to 25 % and No. 2, 5 to 20 %. 

The moisture contents approaching the air-dry condition show a 
decided tendency to depress the nitrates and potassium in both soils, and 
the sulphates in the silty clay loam only. These depressions are reflect¬ 
ed in the total dissolved material 

The excess water in the sandy loam soil causes a disappearance of 
nitrates and also decidedly decreases the potassium, calcium and magne¬ 
sium, these losses also being refl cted in the total solids extracted 

Considerable variations m moisture content of soils, provided the 
saturation point is not reached, do not appreciably modify the lesults 
obtained by the water extraction method, and consequently it may be 
concluded that the study of these extracts need not necevSsarily be li¬ 
mited to a narrow range moisture content 

840 - Effect of Calcium Sulphate on the Solubility of Soils.— Me Coor, M m. (Professoi 
of Soils) aiiflMiiXAR, C 1$ (Associate Professoi of Soils, Michigan Agricultural Expe¬ 
riment Station) in fannul 0/ A ncnUittal Rt^ecnch, Vol XIX, No. 2, pp 47 - 54 , 
tables <\ Wa>lnugtoii, D C, \pnl j iijao 

Additional information on the rate of formation of soluble salts in 
soils as affected by different factors is yet required, including one phase 
of the subject of special interest, namely, the immediate and residuary 
effects of fertihsing materials. 

Because of the experiences of the early agriculturists and the increas¬ 
ing interest m the fertilising value of calcium sulphate, and the wide¬ 
spread use of superphosphate which contains appreciable amounts of 
sulphate, the authors considered it advisable to investigate the effect 
of the calcium sulphate both alone, and in conjunction with calcium 
phosphate, on the formation of soluble salts in soils, as well as the effect 
on calcium dioxide production. The freezing point method was used 
to determine the formei, and the titration method the latter. Six types 
of soil were studied : silt loam, sand, sandy loam, very fine sand, heavy 
silt loam, and silt loam. 

The treatment with saturated solution of calcium sulphate caused 
a considerable increase in the rate of formation of soluble Salts ; the 
same results were obtained a second time, and it is obvious that this 
treatment results in such changes in the composition of the soil mass, 
that a soil of different properties is formed. It seems therefore possi¬ 
ble to alter the composition of the soil solution ; whether the effect will 
be favourable or unfavourable with regard to plant growth will depend 
upon the nature of the soil, and of substances added. Here is a phase 
of the subject which has not received sufficient attention in connection 
with field experiments. 

Whilst the calcium sulphate increased the solubility of the various 
soils under investigation, the calcium phosphate decreased the rate of 
formation, and when used in conjunction with the former, it counter¬ 
acted th** effect of the latter to some extent. 


[8S#-84»j 



MANURES 

AND 

MANTLING 


948 MANURES AND MANURING 


The determination of the calcium dioxide, taken as a measuiement 
of the biological activities does not always coincide with the total quan¬ 
tity of soluble substances formed; the increase in the rate of formation 
of these substances brought about by the calcium sulphate treatment, 
should therefore be attributed mainly to other causes. 

841 - Carbonates of Calcium and Magnesium in Relation to the Chemical Composi¬ 
tion, Bacterial Contents and Productivity of Two Very Acid Soils. — Conner, 3 n 

(Associate Chemist m Soils and Ciops), and No yds, II V (Rcseaich Associate m Hor¬ 
ticultural Chemistry and Bacteriology, Purdue University Agncultuial Fxpenment 
Station) m Journal of Agricultural Research , Vol XVIII, No 3, pp 119-125, pi 2, 
bibliogr of 8 works Washington, D. C , Nov i, 1919 

Agricultural limestones so frequently contain large quantities of 
magnesium, that the question of the relative values of calcium and mag¬ 
nesium carbonates as neutralisers of soil acidity is of great practical 
importance. Many instances where magnesium has had detrimental ef¬ 
fects have been reported. 

In order to throw light on this question, jthe authors conducted pot 
tests on very acid soils of distinctly different types: silty clay; and 
sandy peat, using natural carbonates, calcite, dolomite and magnesite, 
in varying amounts (4000 lb. to 12 000 lb. per million lb. soil), wheat, 
red clover, and turnip beets were grown in succession. After 10 months 
cropping under optimum moisture conditions, the soils were analysed 
for salts, nitrates, carbon, dioxide, acidity, nitrification, and both aerobic 
and anaerobic bacteria. 

Although both soils originally contained twice as much magnesium 
oxide as calcium oxide, the calcite, dolomite, and magnesite produced 
good crop increases on both soils, with one exception, namely the 6-ton 
application of magnesite on the black sandy peat, which killed the crops. 
The best crop increase were obtained with carbonate applications which 
produced ratios of calcium oxide to magnesium oxide varying from 
2 : 1 to 1 * 5.3 on the clay soil, and from 3 4 :1 to 1: 4 on the sandy 
soil. In the case which caused crop failure the ratio was 1:79 Wheat, 
red clover, and beets responded differently toward calcium and mag¬ 
nesium carbonates. With the medium applications, beets, were benefited 
more by magnesium carbonate, while wheat and clover gave a higher 
increase in yield with calcium than with magnesium carbonate. 

Magnesite in every case, increased the concentrations of soluble 
salts in the soils more than calcite. Carbon dioxide determinations 
showed that the carbonates were not entirely decomposed at the end 
of one year, although the decomposition of the magnesite seems to have 
proceeded faster than that of the calcite. The magnesite produced 
more favourable conditions for nitrification than calcite. Magnesite 
thus encouraged the more rapid multiplication of both aerobic and anaer¬ 
obic bacteria #1 the clay soil, more than the calcite, but on the sandy 
soil the reverse was evident. 

The injurious action of the high magnesite application on the sandy 
soil is difficult to determine, as there appears to be insufficient data 
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to hand to asceitain if it is due to an unfavourable calcium magnesium 
ratio, or to a high concentration of soluble magnesium salts , neverthe¬ 
less, m view of the fact that the sandy peat still gave an acid reaction af¬ 
ter the heaviest magnesite application, it is evident that the crop injury 
was not due to alkalinity Moreover, the crop results do not point to any 
particular ratio between calcium and magnesium which could be called 
optimum for either crop or soil* 

842 - ** Wool Waste 99 as a Fertiliser. — Sciiribaux m Comptcs rendu* de VAcadume 
tPaculture de France, vol VI, No 20, pp 509-510 Pan*, May 20, 2920 

The author communicates a statement by Dr. A. De Rotschild, 
dealing with the disadvantages entailed by the use of wool waste as a 
fertiliser. This substance is very cheap, it is true, but through its appli¬ 
cation, the soil may be contaminated with the seeds of two weeds. Spot¬ 
ted I/ucerne (Medtcago maculata) and Toothed I/ucerne (M denticulata) 
which are present in considerable numbers in the refuse. 

M. Schribaux, Director of the Seed Testing Station, on being con¬ 
sulted by Dr. De Rotsciitld, stated that a sample of wool refuse treated 
with sulphuric acid, proved to contain 3 8 % of the seeds of these two 
varieties of lucerne. He also said, that 60 % of such seeds germinated, 
and that there were present, in addition, 20 % of hard seeds, viz , seeds 
which are inert owing to the impermeability of their integument, and 
which may germinate after an indeterminate time. 

Conclusion every metric ton of fertiliser contains therefore 38 
kg. of seeds of which 38 X 60 : xoo = 22 8 kg will germinate immedia¬ 
tely These would cover the ground to the same extent as a crop of lucerne 
intentionally sown, further, there will also remain in the soil hard 
seeds which may produce new plants of Medtcago maculata for several 
years 

843 - The Fertilising Value of Sewage Sludge. - Brincih-ey, \v. k and Richards, e. 
II (Rothamsted Experiment Station), 111 Journal of the Society of Chemical Industry, 
Vol. VL No 11, pp 177-1S4 ftgs 3. London, July 15, 1920 

The sewage sludges produced by the usual methods of tank treat¬ 
ment have never been highly valued as manure. Recently, two new 
methods of sewage have been introduced, viz slate beds and activated 
sludge. Both these processes have been proved by the authors, to yield 
sludges which possess a definite mauurial value. 

An analysis of 3 samples from precipitation tanks gave the follow¬ 
ing results: 



Activated 

Slate 

Precipitation 


% 

% 

% 

Moisture . . . . 

7 26 

55 65 

37 67 

Organic matter * . .... 

76.72 

20 76 

24 81 

Inorganic » (grit) 

„i6 03 

^3 59 

fr 37 52 

Nitrogen. ~ Calculated on sludges 
dried at ioo*C. 


2,63 

* O 89 

Phosphoric acid.. 

3 . 8 # 

0 34 

0.68 

Fdtash. 

r.is? 

0 08 

O 07 
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Pot experiments were carried out witli poor soil’first with barley, 
second with mustard, and comparisons were made between the results 
with sodium nitrate and the control The results relative to the dry 
matter were as follows. 


% increase over control 




I Barley 

II Mastatd 

Sodium nitrate. 

. . . 

51 12 

473 4 

Activated sludge. 


64 77 

105 3 

Bitto (6 equivalents) * * 

. . 

9 i 7 a 

939 7 

Slate bed sludge (Va equivalent) 

. . 

21 75 

16 1 

Ditto (1 equivalent) ... 

. . . 

31.80 

79 0 

It is evident that the activated sludge has a very real mammal va- 

lue by reason of its relatively high content of available nitrogen as shown 
by the nitrification experiments compared with dried blood, the matmies 

being added at the rate of 60 parts of nitrogen to 

i 000 000 of soil. 


Nitrates Parts per million of dry soil 



After 

After Alter 


At start 31 days 

iof> days sjoo days 

Soil only . . . . . 

7 3 

10 7 

175 16,8 

Soil -f slate bed sludge ... 

7 3 

18 0 

33 1 33 2 

Soil -f activated sludge. 

7 5 

32 3 

560 60 9 

Soil 4 - dried blood . 

73 


77 6 75 2 


_ WMle in the second crop it is cleax that dressings of slate bed and 
activated sludges had a certain residnal value, it was not so marked as 
with sodium nitrate. According to the second table, however, the heavy 
dressing of activated sludge more than doubled the residual m ami rial 
value obtained with sodium nitrate 

The practical difficulty of drying the sludge containing 98 % of 
water as it comes from the settling tanks, has yet to be overcome, but 
activated sludge promises to become a valuable manure for the farmer 
and market gardener. 

With regard to the slate sludge, this also has a definite umnurial 
value. The process of sewage purification is hardly yet out of the 
experimental stage, and there are comparatively few sewage works of 
any size where slate beds are in use. 

844 - Hew Types of Basic Slag for Sale ip the British Isles. — The Rothanreiea Experi¬ 
ment Station m The Journal oi the Board of Agriculture, Vol. XXVI, No 8, pp 820-830 
lyOTidon, 1919. 

There are distinct types of basic slag on sale in the British Isles 
which must on no account be confused. 

1. Bessemer slag, containing phosphoric acid equivalent to 
40 % or more of tricalcic phosphate, largely soluble in a % citric acid: 
usually 80 % of the total is guaranteed soluble. 

2. Basic “ open hearth containing less phosphoric acid, equi¬ 
valent to 15 to 31 % of tricalcic phosphate, largely soluble (80%) in a 
2 % citric add, the first pourings being richer than the last. 

£ 849 - 844 ] 
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3. Idem , made by the use of lime and fluorspar, containing as much 
phosphate as the poor grades of|the preceding^class, but only slightly 
soluble (20 % or less) in 2 % citric acid. 

The first of these 3 types, the Bessemer slag is the fertiliser which 
for many years was well known to farmers as one of the most effective 
fertilisers for pasture land The second and tliird types have come into 
prominence in recent years, especially during the war, as a result of changes 
in the method of making steel At first sight these two new types do 
not appear very promising agriculturally, but field experiments have 
shown that they possess distinct value. Experiments conducted in 4 
counties by 4 different experimenters demonstrated that the second 
type has proved substantially equal in fertiliser value to the old Bessemer 
slags, when compared on equal phosphate content The 3rd type proved 
more*effective than was at first assumed from their low solubility m citric 
acid {2 %) When the growing season has been sufficiently long, these slags 
have proved approximately as useful as the others, in spite of their low 
solubility. 

With reference to the question as to whether the poor slags are 
worth as high a price as the rich, although it cannot be denied that the 
value of slag lies in other constituents apart from phosphates, it is safest 
however in accordance with present knowledge to adopt the plan of j wig¬ 
ging the new slags on their phosphatic content, that is to say, according 
to the unit system, and the degree of fineness. Having allowed for this, 
there is probably no justification for paying more for the 40% slag than 
for the others. 

845 - The Retrogradation of Superphosphates. — aita , a m Gionuie di Chi mica Uidu - 

stnale ed Applicative ar II, No 5, PP 227-333, Figs 2 Milan, May, 1920 

The author gives an account of a series of experiments made at 
different dates and on several occasions upon certain supeiphosphates 
derived from different types of phosphorite. Samples in perfect condi¬ 
tion and containing ferrous sulphate or ferric sulphate iu different pro¬ 
portions, were kept for a long time at the temperature of the surrounding 
air, enclosed in bottles with grounddn stoppers. As soon as the mixtures 
were made, the following substances were estimated: Total phosphoric 
acid (solution in dilute aqua regia), phosphoric acid soluble in water and 
ammonium citrate, and that soluble iu water according to the official 
method; free phosphoric acid extracted by means of anhydrous ether; 
compounds of iron and aluminum as oxides (total and water soluble) 
The progress of the process of retrogadation iu the compounds was follow¬ 
ed by means of analyses carried out over a whole year at fixed intervals. 
The fallowing were determined: phosphoric acid soluble in water, in am¬ 
monium citrate, and in water alone, according to the official method; 
free phosphoric acid, determined by extraction with anhydrous ether 
(the solvent being afterwards evaporated off), followed by precipitation 
1 with magnesia mixture; iron and aluminium compounds (estimated as 
oxides) soluble in water. From the difference between the amounts thus 

, [S 44*948} 
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obtained and those found m the mixture directly they were made, the 
amount of the retrograded phosphoric acid was determined m the citric 
solution, and the aqueous solution, respectively (relative percentages), 
as well as the absolute retrogradation percentages, namely, those relating 
to the amounts found m each product from the time the mixture was 
made. The latter figures show the progress of the pi ocess more plainly. 

From the results obtained, it would appear that the retrogradation 
of the superphosphates must not be attributed to physical causes, but 
wholly to chemical causes, and that it is the expression of the state of 
equilibrium which, m the course of time, is established between certain 
constituents of the product compounds of iron and aluminium, free, phos¬ 
phoric acid, and monocalcic phosphate — as regaids the amount of them 
present, and the relations existing between them This way of looking 
at the matter thoroughly explains what has actually been observed* as 
regards both the normal, and anomalous behaviour of the different super¬ 
phosphates. 

In fact, no retrogradation is observed in superphosphates from 
phosphorites from North Africa, even after having been stored for many 
months In these phosphates, the content of oxides of iron and alumi¬ 
nium never exceeds 2 % and sometimes is below 1% For this reason, 
the superphospates made from them will contain from about 0.50 to 1 % 
of the said oxides, as against from 1 to 2 % of fice phosphoric acid if they 
are prepared scientifically, that is to say, the proportion between the 
fiee phosphoric acid and the oxides is as 2 is to 1 — the lowest propor¬ 
tion permitting of the establishment of a definitive state of equilibrium 
On the other hand, retrogradation is sometimes, but not always, found in 
superphospates made from the phosphorites of America mid the Pacific 
Islands, which have an oxide content of from 2 5 to 3 %, and even more. 
It is evident that these superphosphates will, or will not be liable to re¬ 
trogradation according as to whether, or not, the above-mentioned pro¬ 
portion between free phosphoric acid and the oxides exists. 

In the technique of the manufacture of superphosphates, it is there¬ 
fore of paramount importance to known the exact amount of iron 
and aluminium compounds in the phosphates to he transformed, in 
oidet to treat them in such a manner as to obtain a product with the 
right proportion between the free phosphoric acid and the oxides, and 
thus prevent retrogradation. This requires every precaution, and care 
must be taken not to go beyond certain limits, otherwise the product 
is lumpy,, damp, and doughy, these physico-mechanical characters are 
due to the proportions of water and of free acid taken as a whole 

846 -Physiological Pre-determination: The Effect of Conditions during Germination, 

and in the Early Seedling Stage Upon Subsequent Growth and Final Yield. — 

Kn>u P,, and Wes* C. in The Journal of Applied Biology Vol, VI, Noi, pp 1-26, 

Ug«: 3, ph 1, Bibliography of 44 works Cambridge, Septvmlxr 

Evidence as a whole seems to show that the factors which influence 
the plaat during its earliest stages of development, have a more or less 
pronounced effect upon the whole of its subsequent life history, 

[ 8 * 544 #] 
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The authors undeitook to study the predeter minating influence, 
and the present paper is a continuation of, preceding woak (i) m connec¬ 
tion with the effect of the conditions during germination and m the early 
seedling stage upon subsequent growth and final yield 
Seed treatments were classified as follows 

I. Physical treatments . — Experimental work was canied out with 
seeds submitted to high and low temperatures, electrical discharge, 
and X. rays 

The chief point of importance notified was the fact that the effect 
of exposure to low temperatures was a very clear and distinct phenomenon 
This confirms Gassner’s investigations which had already shown that 
it was during the fins! few 3 tours of germination that the “pre-determina¬ 
tion phenomenon ” can be most easily and quickly brought about by 
exposure to cokl 

II Chemical treatments (2) Experiments were made with seed soak¬ 
ed in various acid solutions , and other chemical agents such as copper 
sulphate, other salts, and hydrogen peroxide. Very little experimental 
work is on lecord with regard to the subsequent growth and yield of the 
plants produced from the tieated seeds, but all available evidence supports 
the conclusion that where germination and early seedling growth are 
stimulated by chemical treatments, the subsequent growth and final 
yield are favourably influenced 111 proportion. 

Normal plant-growth therefore falls into line with a «compound 
interest ” law of development. Data obtained from growth experiments 
from plants or seeds deprived of part of their original food reserve, show 
that broadly speaking, the growth and yield of the resulting plants are 
proportional to their initial “ food capital. ” 

84 7 - Experiment made with « Clumine” upon Wheat, Barley and Oats in the Ex¬ 
periment Field of Grotta Rossa { Rome), — Custiuano, b , in Vita Ha a^!coUi t yiQ^i 
5 7 , No. G, i>p. 178*180 Piacenza, Tune 15, 1020. 

Prof. Do Monaco, Director of the Institute of Physiological Chemis¬ 
try of the Royal University of Rome, observed while studying certain 
asphyxiating gases, that they possessed the property of accelerating 
the germination of seed. He found, on growing vaiious plants in nutri¬ 
tive solutions, that in the presence of these gases they germinated better, 
grew more vigorously, and gave a larger yield. He also obtained excellent 
results with Deguminosae and Graminea^ cultivated in the open. 

To this new fertiliser Prof, Do Monaco has given the name of 
" Clumine ", and the author has made comparative experiments for the 
purpose of testing, the effects of “ clumine ” and other fertilisers. In the 
above-mentioned article he gives the cultural data, the analyses of the 
soils before and after the experiments, the crops obtained from ma¬ 
nured and unmanured soils, as well as soil analyses and data referring 


(*) See R June 1917, No 533 , August xyi 7 , No yiy > R m Sept. 1917 No 80^. 

(3) On tlie influence of water treatment on cereal seeds, etc. See R , Dec. 1918, No 1^41 ; 
R* Fcbr. 1919, No. 177* R* Oct.-Bec 1919, No 1x13. (E&) 
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to the crops obtained in different parts of Italy in the course of other 
experiments with the same fertiliser. 

In the experiments carried out by the author at Grotta Rossa (Rome) 
‘‘clumme” induced more rapid germination, and earlier ripening, (the 
manured plots being 3 days ahead of the unmanured), and al arger yield of 
grain (the increase bring 850, 765 and 280 kg. per hectare in the cases of 
oats, barley and wheat respectively). Of the three applications of the 
fertiliser (50,100, and 150 kg per hectare), the intermediate amount had 
the greatest effect. “ Clumme ” does not exaust the soil, except in so fax 
as it leads to a larger crop. Experiments made in .other parts of Italy 
confirm these results 

The author has the intention of continuing his investigations, but 
from what he has so far been able to see, he is of opinion that the action of 
“ Clumme ” s complex In fact, it acts upon the seed by hastening its 
germination; it enables cultivated plants to get the better of weeds; 
it has an effect upon the organic and mineral substances present in the 
soil, rendering than more easily assimilated by the plants ; and it is 
probable that it has a partial sterilising action upon the soil. 

848 - The Time Required for Chlorophyll to Develop its Maximum Colour Intensity 
in the Presence of Light. — Coupin, II., in Comptes rendus tie VAcademic de Sciences, 
Vol &yXX, No 12, pp 753*754 Pans, March 22, 1920 

As the author has stated in a recent paper (i), seedlings grown with 
insufficient, or intermittent light are of a pale green colour, whereas 
those exposed for a sufficient length of time to the light are more or less 
dark green according to the species and the organs taken into account. 

In view of the latter fact, the question arises as to the mi nimu m time 
necessary for the maximum depth of colour to be attained, but data on 
this subject are very scanty With the object of solving this problem, the 
author exposed to the light some young etiolated seedlings (grown in 
spring water), and noted the time when their green colour ceased to become 
more intense (the changes in tint were observed by means of a scale of 
colours or, in a more practical manner, by comparing the seedlings 
with others that had already been growing for some days in the light). In 
this way, the author obtained the appended figures giving the minimum 
time (in days) necessary for the chlorophyll plastids to become saturated 
with chlorophyll. 

Leaves . Winter vetch x, sugar iSaize r, wheat (vai hybride del alhh 3, nasturtium 2, 
lentil 2, bean 2, Haricot bean 3, American bean 3, Michaus: pea 4. 

Cotyledons I^ncenxe x, tomato 1, radish. 1, scorzia 1, spinach 1, chicory 2, buckwheat 2, 
cariot 2, pumpkin 2, marvel of Peru 3* dittander {Lepidtwn laHfohum I*) 3, sunflower 4, 
haricot bean 4 (?), red castor plant 4 (?), American bean 4, white lupin 3 

Hypocotyl axes : Radish 3, sunflower 4, dittander 4, scorzxa 4, pumpkin 4, white lupin 6 , 
carrot 6, haricot bean d, buckwheat 7, lucerne 8, marvel of Peru xo, tomato 14, chicory 15, 
spinach, red castor plant, and American bean did not become green. 
smbs : l^aaturtitim 4, bean 5 , winter vetch 6 , Michaux pea 7* 

(1) See April 1920, No. 400. (Ed) 
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The above figures were obtained in Paris, dui mg J armary and Feb¬ 
ruary (diffused light and northern exposure) ; dunng these months, the 
daylight is weak, and only lasts ten hours 

The figures only apply to plants grown under these conditions, but 
they give an idea of the extent of the question, and the mannei m which 
different plants behave. No general conclusion can be drawn from the 
experiments, but the following remarks, which might a prion have been 
expected, have been elucidated, and are worth recording : 

(1) The green colour of cotyledons and leaves does uot take very 
long (1-5 days) to reach its maximum intensity. 

(2) Hypocotyl axes and stalks take a rather long time (3-15 days) 
to assume their maximum colour. 

(3) The green colour of the different organs of the same plant 
does not reach its maximum intensity in the some time 

(4) In some cases, this maximum colouration is not reached (under 
the existing conditions during the experiment) before ten hours' ex¬ 
posure to light. 

849 - Carbohydrate Metabolism in Green Sweet Maize During Storage at Different 
Temperatures. — Appixman, C O. and Vrthur, j M in Thu Journal of Agricultural 
Research, Vol XVII, No 4 , pp. 137-152, figs. 4 , tables 5 Washington, D. C .July 15, 
1919 

Report of work carried on at the Maryland Agricultural Kxperiment 
Station with a view to studying the character and kinetics of the processes 
involved in the rapid depletion of sugar m green sweet maize after it is 
separated from the stalk and more particularly with the relative rates 
of these processes at different storage temperatures, accurately controlled. 

The authors devised a method by which the late of sugar loss from 
the green sweet maize could be determined for consecutive 24 hour periods 
of storage, by comparing analyses of grain from the same ear The Sto- 
well Kvergreen variety was used for these investigations, this was picked 
m the typical milk stage (water content approximately 80 %), that is to 
say, the best edible stage. 

The depletion of sugar in green sweet maize after it is separated fiom 
the stalk does not proceed at a uniform rate, but becomes slower and 
slower, until finally it ceases, when the initial total sugar has decreased 
about 62 % and the sucrose about 70 %. Calculated on the basis of 
original moisture, the maize contained when the depletion of sugar ceas¬ 
ed, approximately 1,5 % total sugar as inverted sugar, 0.7 % sucrose, 
and 08% free reducing substances. The reversibility of the chief 
processes involved in the sugar depletion, resulting in an equilibrium 
between the rate of sugar loss, and the rate of sugar formation, would 
account for the cessation of actual sugar loss 

The raising of the temperature hastens the attainment of the equi¬ 
librium positions, which seem to be about the same for all temperatures. 
At 30° C, 50% or most of the total sugar loss occurs during the first 24 
hours of storage. During the same period 25 % is depleted at «o° C, 
and at io° C, (a refrigerator temperature,) only about 15 % is depleted. 

[ 848 - 84*3 
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The rate of the sugar loss, until it reaches 50 % of the initial total sugar 
and 60 % of the sucrose, is doubled for every increase of to° C up to 30° C 
Respiration in green maize is comparatively high when the maize 
is first picked, but falls oil rapidly with prolonged storage This, however, 
only accounts for a small part off the actual decrease in the percentage 
of sugar in the maize during the consecutive 24 hour periods of storage, 
even at 30° C One ton of husked green sweet maize during the first 
24 hours of storage at 30'' C would lose approximately 3 2 lb. of sugar 
on account of respiration Respiration may become indirectly a more 
important factor in accelerating the depletion of sugar by raising the 
temperature on the inside of the large stacks of green maize. 

Most of the decrease in the percentage of sugar in green sweet maize 
is attributed by the authors to condensation of polysaccharides, chiefly 
starch. 

850 - Researches on the Ripening of Cereals. — luers, ir (Mutuhmjj aus rteuisehen 
Forsdxtmgsanstalt fur I,ebensmittecticimci in Vunchen), m lUachi'miuhe zeii*>chnft, Vol 
CIV, Paris i, 2, j, pp 30-81, figs 1 Beilin, 1920 

Our knowledge of the processes taking place during the ripening 
of cereals is very limited. The experiments hitherto effected have eithei 
been made for the purpose of studying the vegetative development or 
the complete maturity of the plants, or else were carried oit by incom¬ 
plete and defective methods. The sole exceptions were the researches 
of S chirring and of Schulze, who studied the nitrogenous substances 
present during the ripening peiiod. 

The author has attempled to follow, by means of analyses, the va¬ 
riations in acidity and amido-nitrogen content observable from the first 
yellowing of the ears, till their complete maturity as well as during sto¬ 
rage. He chose these two methods of determination, as similar analy¬ 
tical methods had been used with success in other fields of investigation. 

In determining the amido-nitrogen, the author followed, with some 
slight modifications, Sorensen's formol method When estimating 
the acidity he adopted Sorensen's colorimetric method, titrating the acid 
during the same experiment with two different indicators (neutral red 
and phenolphtalein). The author thsu determined the amido-nitrogen 
and acid content of different samples of barley, wheat, oats and rye, from 
the last stage of the yellowing of the ears, until complete maturity, and 
also after two months’ storage. He found that the acidity and the substances 
that could be titrated with formol greatly decrease during the period bet¬ 
ween the last stage of the yellowing of the grain and its complete maturity 
and diminish less after the grain is stored. This diminution was more 
marked in samples furthest from a condition of equilibrium, that is to 
say, from germination-maturity. The reason of the decrease in bo.th 
these classes of substances is to be sought in the fact that the acids com¬ 
bine organically, whilst the amido compounds condense to higher com¬ 
plexes. It may also be deduced from these results that during the ripening 
and sto ing of grain, many changes take place in the enzymatic con¬ 
ditions. 
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Othei experiments have shown that desiccation promotes the matu¬ 
ration of cereals, not on account of the loss of water, but owing to the sti¬ 
mulating effect heat, which is connected with the kinesis of intraseminal 
reactions 

The above mentioned experiments were made on samples of crops 
from a normal year, 1918 , further investigations will be necessary for years 
that are meteorologically abnormal. From what has already been ob¬ 
served, it is possible to make some deductions, however, even as regards 
abnoimal years, such as, for instance, 1904 and 1911, when the green 
barleys, by their incomplete ripening caused much trouble in Germany 
in the manufacture of malt and beer. The data already obtained would 
seem to show that the premature drying of the grain arrests the processes 
of transformation, and the building up of more complex molecules. The 
immature condition of the grain is shown by the presence of considerable 
numbers of simpler molecular structures belonging to pre-existing subs¬ 
tances. These abnormal conditions also influence other factors; thus 
there is no doubt that the bread-making qualities of a flour depend, to 
a great extent, upon the ripeness of the wheat. 

b5i - Wheat Varieties from the Rieli “ Stazione di Granicoltura” The “ Varrone Va¬ 
riety ” — STrampelli, N , m I fa ha A >r’coUi t Ycat 57 ,No s. pp 146, pi 1 Pucenra, 
May is, Tg„>o 

This is the type known as No. 92,000 202 4413 ; it belongs to the 
numerous types obtained by the cross Rieti X Wilhelmina Tarwe. 

Ear is white, its average density is 23. The number of fertile 
spikelets varies from a minimum of 21 to a maximum of 23 (average 
23 per ear) 

Spikelets from 3 to 4 fertile flowers, and the number of caryopses 
varies from 52 (minimum) to 85 (maximum). The average per ear is 65 

Glumes : oval, inflated, slightly truncated, very short triangular 
beak bearing at its base 2 short, light reddish-yellow ribs similar to the 
median rib. 

Paleae : oval, surmounted by short, scaicely perceptible awns 
(1-2 ram) on the lower portion of the ear, but becoming larger (3 to 15 
mm) on the upper part. They are more marked on one side of the eat 
than on the other; the most marked ones grow in the direction of the 
axis of the paleae. 

Seed * oval, slightly convex and asymmetrical, with broad, very open 
ventral suture, lobes triangular in section. They have a characteristic 
long furrow on the back. Average length 7 mm., width 3-7 mm., dorso- 
ventral maximum 3 06 mm. Colour yellowish-white. Fracture starchy, 
weight of 1000 seeds 53 43 gm. 

, The culms are from 1.40 to 1.50 m in height, but they do not lodge. 

Tillering good. 

The “ Varrone ” variety ripens rather late — at the same time as 
" Carlotta Str&mpelH ”, but in good years, it is capable of producing 
a still larger crop than the latter. In 1918, the yield of ** Varrone ” 
wheat was as much as 46.2 quintals per hectare. 
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852 - Improvement of Native Wheat Varieties by Means of Selection, in Bulgaria — 

Ivanov Iv, m Zcmledichc , Yvai XXIV, Pn |-s, pp 60-7-, Sofii, April, lO'o 

The improvement of cultivated plants by means of selection and hy¬ 
bridisation has contributed greatly to increase the yield, especially in 
the case of cereals 

The lable given below shows the average data for the period 1907- 
1912 in Svalof (Southern Sweden), concerning wheat only. 

The new varieties give a yield, at the rate of 20 to 40 % higher 
than the native varieties 

From a series of comparative cultural experiments with new and 
old varieties of wheat, rye, barley and oats, conducted under the control 
of the German Agricultural Society, data have been obtained which prove 
the part played by selection in the increase of crop yield. Table II shows 
the average yield in kg per hectare for the various crops 


Yield of gram 
kg per hectare 


Relative % of 
pi odnctivity 
wttli deference 
to native Sxffcdi«k 


No 0801 * . 

Sol . . . 

Bxtra Squarehead. II 
Grenadier II . , . 
Native Swedish . , 


A 577 
A 334 
4 3 1 ® 
3 958 
3 221 


140 
133 
X29 
X2I 
IOO 



Wheat 

Rye 

Barley 

Oats* 

New varieties. . 

Old » .... 

3 * 3 ° 
*550 

z 280 

I 910 

2 670 
z 260 

2 770 

3 550 

Variation ip yield . . . 

580 

370 

A*° 

280 


The surplus yield obtained, thanks to the adoption of new varieties 
and types, is thus raised by a minimum of 280 kg. for oats and 580 kg, 
for wheat. 

With regard to Bulgaria, little has been done up to the present. The 
introduction of selected exotic types has not so far given good results 
with the exception of the “ Noe ” wheat variety, which was inferior 
to the na ive varieties during the two somewhat trying seasons of 1917 
and 1918. The German wheats of the Squarehead type and, usually, 
the types coming from the north or from maritime regions do not readily 
adapt themselves to the special climatic or other conditions prevalent 
in Bulgaria owing to the length of the vegetative period. The late types 
which at the end of June and the beginning of July are still at the milk 
stige, suffer from scorching and produce a low yield of inferior quality. 
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This points to the conclusion that only new varieties can safely be intro¬ 
duced, which originated in countiies with a climate similar to that of 
Bu garia, if good results are to be expected Therefore, local selection 
and breeding is obviously most suitable, especially in Bulgaria, where 
the local varieties are far fiom being pure and possess the charac¬ 
teristics of a mixed population consisting of a collection of different indi¬ 
vidual characteristics In such cases simple, pure line selection, by means 
of isolation and propagation of the best varieties, will lead to excellent 
results. Work of this kind was begun at Rusa, at the Agricultural Ex¬ 
periment Station, in 19x1, special attention being paid to the local wheat 
and the Rasgrad wheat. 

The results so far obtained are very satisfactory, as may be seen 
from the following Table * 


Surplus yield obtained from the 
ongmal non-selected vanety 







kg per hectare 

% 

I*ocal selected 

wheal 

var. 

No 

13 , . . 

200 

20 

» » 


» 

No 

11 . 

23° 

21 

» » 

» 

» 

No 

83 (white ears) 

35 

22 

» » 

» 

» 

No. 

16. 

68 

48 


The surplus yield is thus 200 to 680 kg. per hectare (20 to 48 %). 

The cultural tests conducted at the Station in 1919 on a sufficiently 
large area and under the most uniform cultural agro-geological and to¬ 
pographical conditions, etc., possible, confirm the superiority of the se¬ 
lected types. In the Table, the data take also into account the resistance 
to rust and lodging, following an empirical scale of value 1-4 (i = very 
resistant; 2 — good ; 3 = fair ; 4 = p jor). 







Yield 

of 

grain 

Weight 
per hi. 

kg. 

Weight 
of 100 

Degree 
of Resistance 






per 

hectare 

&g. 

grains 

4 * gr 

to 

lodging 

to rust 

r 

No 

84 (with white ear selected) . 

3 630 

79 9 

39*6 

X 

X—2 

2. 

No 

83 ( 

d • 

). 

3 400 

79 7 

34 ^ 

I 

3 

3* 

No. 

16 (with red ear 

selected) . 

3 3^0 

79 a 

403 

X—2 

2 

4- 

No 

14 <, 

d.o 

j. 

3 17° 

805 j 

— 

4 

3-4 

5. 

No. 

1 ( 

d.® 

>. 

3 070 

79*1 j 

— 

4 

3 

6. 

No. 

7 ( 


). 

3 oxo 

806 

45-5 

X 

3 

7. 

Red de Rasgrad 

(non 

selected) 

2 620 

79*3 

37 8 

4 

4 

8. 

IyOcal var (non selected).. . . . . 

2 47® 

79 4 

387 

4 

4 


The highest yield obtained was given by No. 84. with 3630 kg. per 
hectare : followed by Nos. 83, x6, 14, 1 and 7, Rasgrad wheat, and the 
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last on the list was the native non-selected variety, which gave only 
2470. The Table given below brings out the comparison even more 
clearly. 


No 8 % 

No 83 
No 16 

No 14 , . . 

No 1 - . 

No 7 

Average 


Surplus 

11 Kg of gram per hectare 


Rasgrad 

Iyocal vai 

1 

I Oio 

I 070 

77° 

930 

1 770 

850 

1 550 

700 

1 450 

boo 

1 390 

540 

1 640 

800 


Relative productivity 


Rasgrad = 100 

IfOcol vai «* 

138 

1 17 

12 9 

138 

127 

134 

121 

128 

117 

126 

US 

122 

124 

132 


The superiority of the new varieties obtained by selection is therefore 
obvious, as much by the yield as by other characteristics such as weight 
and size, resistance to rust and lodging 

Tor the various varieties considered individually the following may 
be taken as the most outstanding characteristics: 

No. 84' white ear awned, derived from an ear gathered at Kinse- 
leri, in the Dobrie district. 

No. 83 : white ear. 

No. 16: red ear, awned; originated at Azienez, near Rasgrad. 

No. 14 • coloured ear, awned. 

No 1 : coloured ear, awned. , 

No. 7 • coloured ear awned, characterised by res’stance to lodging. 

The results obtained encourage future prospects and the possibility 
of extending and intensifying the work of selection. 

The Bulgarian Agricultural Society, in the same way as the Society 
of German Farmers, should he able to collaborate for the purpose 
of distributing good quality seed, by establishing more experimental plots 
in the various districts, with a view to the discovery of the newly 
introduced varieties that are the best adapted to the local conditions of 
soils and climate. 


853 - Selection of Riee Varieties at the Rice-growing Station at Cantho, Cochin- Chin a. — 

Robin, J, hxtfc BuHtthn if rtcole (it Vln^hhtl Sa('"fifiqu0 de Saigon, Year H, No 6, 
jm 1^5-1 hg vSai^v n, June iquo 

The method of selection so far adopted at the “ Station Rizicole de 
Cantho ” (connected with the Genetics laboratory of the Scientific Insti¬ 
tute of Indo China), resembles very largely that employed by Vilmokin 
to obtain select lines rather than the Buitenzorg methods 

A choice was first made of the 100 best plants of the variety that was 
to be selected. These were classified according to the number of ears 
and then the grains were weighed seperately for each plant. 

[8SS-8533 
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The 10 at the head of the list, viz , those weighing the heaviest and 
having the largest number of ears, were sown separately , the plants 
pricked out one by one at 6.8 X 6 8 produced Ihe second generation 
TSach line was classified according to the number of eais and the 15 
or 20 best of each line were weighed 

To avoid the multiplication of an indefinite number of lines which 
would necessitate unending labour and greatly inciease the possibilities 
of error, owing to the impossibility of following them up closely, the 
investigations were limited to 10 per variety or lot 

The 10 plants chosen were selected indiscriminately from the 10 
lines under consideration, the inferior quality lines were thus eliminated 
gradually, whilst the superior quality lines were more and more brought 
to the fore. 

In spite of this elimination, there remained (in 1920) 16 varieties 
each consisting of 10 lots of 15 plants; i e , 150 x 10 x 16 = 24 000 plants, 
whose ears must be counted, sorted, and shelled, whilst 3200 plants 
must be weighed in order to obtain the 160 parent plants for the year 
following 

The results thus obtained have been very encouraging 
Selection of the phung-tien variety at the rice-growing 
station at Cantho. — This rice, originating from Bentre, was received 
at Cantho in 19x6 with the following information ; 


Variety 

Weight per hectolitre 
Weight per moo grain'- 
Percentage ot tcrl gram 
Shape ot gram 
Coloiu 

Growth pt 1 lod . 


Plutng Tien 
5 ?1 1 kg 
o«3 f *5 kg. 

3 % 

medium length 
pale > cl low 
157 <U\s 


After receipt of the seeds, these were sorted by hand, and blemished 
or undersized seed eliminated 

The first crop gave 80 1 of seed weighing 48.4 kg. viz., 60 5, kg. per 
hectolitre 

. The seed was sown and the seedlings once more pricked out. One 
of these plots (N 6 XII) gave particularly successful results, and 150 
fine plants were chosen therefrom and classified according to the 
number of ears ; the 10 best were sown separately to be transplanted 
later for plant breeding purposes 

The 10 selected plants possessed the following characteristics : 



a x 

z 

3 

4 

5 

a "l 

7 

8 

9 

JO 

Ears . . . 

32 

29 

29 

1 

! 

28 

29 

25 

2^ 

26 

25 ! 

25 

Weight of grain (in 











gm ). 

136 

130 

I27 

113 

no 

no 

Ib8 

I05 

! 

95 ! 

QO 


fx) The numbers indicate the number of each generation (Ed ) 


tut ), 
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lyiues obtained (average). 






__ 


1 ~ 




“ 


X 

3 

3 

4 

5 

6 

7 

8 

9 

10 

Ears. 

166 

16 I 

161 

l8 9 

19 5 

21 I 

20 8 

22 7 

21 7 

18.4 

Grammes . . 

68 0 

63 I 

561 

63 I 

57 5 

67 6 

75 0 

87 O 

751 

71 I 


The io best plants retained were : 


lane 

(9) 1 

20 

ears 

11S 

grammes 

» 

o) a 

s 7 

» 

118 

» 

» 

(8) 3 

37 

» 

109 

» 

» 

(1) 5 

30 

D 

103 

» 

» 

(0) 6 

20 

» 

ICO 

» 

» 

(8) 7 

24 

» 

99 

» 

» 

(8) 8 

20 

» 

94 

» 

» 

( 7 ) 9 

28 


92 

j> 

» 

(8) 0 

20 

» 

92 

» 


This selection confirms previous results seeing that the highest 
average, No. 8, gave 4 plants ; next comes No 9 with 2 plants, and 
Nos. 1, 6, 7, and 10 with one plant only. 

Nos. 2, 3, 4 and 5 pass directly to the lines. The descendants 
of this generation gave on an average: 



91 

92 

83 

14 

! 

65 

06 

87 

88 

~~ i 

79 

80 

Eats ....... 

Grammes . . 

25 2 
105 6 

■ 

30 

ioi 9 

29 6 
97 4 

25 9 
91 8 

28 

9 > 8 

24-3 

XOX 2 

j 

2 C >4 
120 2 

28 8 
1003 

28 7 

IO99 

277 

103.3 


Tine 87, the hest of the lot, gave 3 plants, and line 91, 2. 
The 10 husks chosen were: 



791 

922 

873 

874 

875 

916 

147 

1 

068 

609 

910 

Ears . 

42 

52 

35 

30 

1 

29 

1 

28 

! 

27I 

27! 

35 

22 

Grammes . * . . 

206 

162 

162 

154 

140 

138 

138 

135 

134 

129 


Their descendants gave on an average: 










— - 

-- v=s- ~ 

—=r=r 


791 

□ 


874 

875 

916 

; 147 | 

068 

\ <^9 

i 9«5 

Ears 

Grammes ..... 

26,3 
104 1 

Tm 

27 2 
107 

273 
1041 

27.8 

112 X 

25 4 
1096 

l 

27 9 

X22 6 

28 4 
IO7.5; 

2§9 

X06 

25<9 

XO45 

§ 
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The better lots, 147 and 865, each gave 2 female parents , lots 791 
and 922 were the only ones which gave nothing and passed on mto the 
lines. 

The ears chosen for 1920-1921 are : 



0681 

9102 | 

8753 

! 

1474 

8735 

*>756 

8747 

9168 

6599 

1470 

Eats .... 

45 

55 

42 

36 

39 

37 

3s 

3 ° 

33 

32 

Giammes . - 

260 

358 

246 

232 

220 

204 

1S2 

180 

172 

170 


The following table shows the improvement obtained. 



nines 

Average mints 

Husk No 1 

Husk No 10 


average 

per xo husks 

for cacu generation 

I for each generation 


Ears 

Grammes | 

Edis | 

Grammes 

Ears J 

Grammes 

Ears 

Grammes 

1916-1917 



25 4 

103 

32 

136 

25 

90 

1917—1918 

19 IQ 

68 36 

27 4 

11 2 

20 

IIS 

20 

92 

1918-1919 

28 76 

102 24 

32 7 

1 *9 8 

42 

206 

72 

129 

19x9—1920 

26 66 

108 69 

38 7 

212 4 

45 

200 

32 

170 


Careiul examination of the descendants indicates the same ears se¬ 
quence of progress : 


1st 

generation , . . 

No 

0 

23 

cars 

~~ 1 

00 grammes 

No 9 

25 

cars 

95 grammes 

2nd 

» ... 

No 

o(> 

20 

* 

ICO » 

No. 91 

20 

» 

xiS » 

3rd 

» 

No 

069 

27 

» 

135 » 

No 910 

22 

» 

129 » 

4th 

3ft » * * 

No 

ooSi 

45 

» 

2O0 » 

No 9102 

,55 

» 

258 » 












xst 

generation . . . 

No 

8 

25 

cars 

105 gi, annus 

No X 

32 

j 

earn 

136 giammes 

and 

» 

No 

87 

24 


99 » 

No I | 

28 


X05 » 

3rd 

» ... 

No 

875 

29 

» 

140 » 

No 147 

27 

» 

*38 » 

4 lh 

» . . 

No 

8753 

» 

246 » 

No 1474 

, 36 

» 

232 » 


These two last tables indicate a decrease after the first generation, 
and then a regular continuous increase. 

Theoretical Yield . — The yields do not include all the crops obtained 
per hectare. 

All the lines give (at the rate of 62 500 plants per hectare) : 

Season 1917—1918 : — o 06836 kg X 6s 500 * 4372-5 kg. 

* 1919—1920 : — o 10865 kg. X 62 soo «* 679 625 kg. 

and the best plant mil give: — 0260 kg X 62500 » 16250 kg. — the 1917 crop 
produced only 2967 kg. from the best plot {No. XII). 
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It is essential tliat exceedingly favourable conditions prevail if a 
yield of 400 kg per hectare be expected at the Rice-Growmg Station 
at Cantho (1). 

The theoretical yields tend to demonstiate the actual improvements 
Ttllage . — Tillage depends on the improvement of the variety and 
also to a considerable extent on conditions more or less favourable to 
growth. 



On working out the biometric curves coi responding to the figrnes 
given in this Table, it will noticed that the position of the summit has 
moved from left to right 

854 -Researches on the Genetic Composition of Certain Types of Peas — Katwtjs. b 
and Bergs, B O, in Itktv to* Bif'nrk, Vol XV, No jo, pp T-rS, Stockholm. t<jt ) 

An account of the results of a series of crosses made with the object 
of studying the genetic constitution of Pis uni In the crossing expeii- 
merits, the 4 following types, which represent 4 pure lines, were used * 

Type I. — Flowers white ; stipules colourless ; seeds of average size, 
perfectly smooth, seed-coat without pattern (retrogression of colour) , 
hilum white ; cotyledons yellow. 

Type II. — Flowers light red; stipules red ; seeds of average size, 
smooth; seed-coat light-brown, grey-green, light-green, without pat¬ 
tern ; hilum brown; cotyledons yellow. 

This type was obtained from a plant with red flowers and light brown 
seeds which appeared in 1913 at Weibullsholm, in a field of Danish peas 
(Suedinge). 

Type III. — Flowers dark-red ; stipules dark-red ; seeds large and 
somewhat wrinkled; seed-coat dark-red to brown, without pattern; 
hilum black; cotyledons yellow. 

Type IV. — Flowers dark-red ; stipules dark-red; seeds of average 
size, almost smooth ; seed-coat grey-green to light-brown with purple 
dots and dark-brown mottling , hilum black; cotyledons yellow. 


Concerning the yields obtained in the Par East compared with those obtained in 
tope (especially in Italy). See No 861 of this Review, (Ed.) 
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With these 4 types the following 5 crosses were made 

Type I X Type II $ ; Type I 9 x Type III <3 , Type I $ x 
Type IV $ , Type II $ X Type III -J ; Type III 9 x Type IV £. 

The following characters were taken into account * colour of flowers 
and stipules, ground colour and pattern of seed-coat, colour of hilum. 

These characters seem to depend upon 6 factors indicated by the 
letters R, G, 0, P, M, and S. 

R — This factor, both in the homozygotic RR and in the hetero- 
rozygotic Rr, determines the light-red colour of the flowers, the more 
or less light-brown colour of the seed-coat, and the brown colour of the 
hilum. 

Plants of the constitution rr possess white flowers, white seedcoat, 
and m absence of S, also a white hilum 

G — This factor when alone, has no perceptible influence, but 
when combined with R, it gives rise, both in the homozygotic and hete- 
rozygotic conditions, to dark-red flowers, a well marked grey-green seed 
coat sometimes with purple dottiugs, whereas the colour of the 
hilum remains unchanged, rrgg seeds are, as a rule, indistinguishable 
from rr GG seeds. 

0 . — This is an inhibiting factor that, in the homozygous and hete¬ 
rozygous conditions alike, suppresses the brownish-red or dark-red of the 
seed-coat ; in 00 seeds the cuticle is if this colour, but only when R, is 
also present, m the absence of G, the hilum of 00 seeds is blood-red 

p. — Both under homozygotic and heterozygotic conditions, this 
factor produces very distinct dark purple dottings Very often this co¬ 
louration extends to a large part of the cuticle, which sometimes may be 
entirely purple 

In 00 seeds, the presence of P causes the purple part to assume a 
black hue, and become very clearly marked off In 00 seeds m which 
the purple colour is diffused, the colour appears uniformly black. 

M. — Both m a homozygotic and in a heterozygotic condition, this 
factor causes dark-brown mottling of the seed-coat. When p and M 
are present at the same time, they produce brown patches and lines, 
purple eyes and dottings situated close together, and sometimes super¬ 
posed. 

In oo seeds with M, the mottling is very indistinct. 

S. — Determines the black colour of the hilum. 

By analysing the offspring of these crosses, the following genetic 
constitution is obtained for the 4 above mentioned types. 

Type 1 — rr Q & OO pp mm s s 
» 2 — 'ELT 3 L g g O O p p m m s $ 

» 3—--RR GG 00 ^ SS 

» 4 — RR GG OOPPHMSS 

■855 - Or Groundnut Selection, in French West Africa. — See No. 870 of this Review. 

[ 854 - 855 ] 
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856 - The Possibility of the Transmission of Certain Characters of Papaver somni- 

ferUttt “ Kajaisxts UiRGrR, m Aikiv lor boutiiA, Vol XV, No ift, pp 1-^7, Parte 
I- 1 II Stockliolm, 11> 10 

The author given the results of a series of investigations under¬ 
taken with a view to determining the genetic constitution of Papaver 
somniferum, especially as regards the following characters * Double and 
single flowers; petals entire or emargmate , colour of flowers ; green 
striping of petals. 

Double and susronE feowkfs — As a rule, the single form is do¬ 
minant in respect to the double. In only one case out of 27 cresses 
was the opposite observed in the F 2 of simple X double flowers, which 
numbered 104 individuals, including 72 double, and 32 simple according 
to the Mendelian ratio, 3 : 1 

The author suggests the following scheme : 

P: EE single & e very full 
; B e from single to fairly full 
F 2 : 3 single-nearly full * 1 very full 

Emarginate petals. — Two factors influence the dividing of the 
petals : S. determined it, while G inhibited it. The possible formulae 
of homozygous individuals with petals wiflh. entire borders would be: 
GO SS OG ss or gg ss. where the formula of the individuals with emargi- 
nate petals would be gg SS. 

In the heterozygotic condition G tends to over-rule S, hence the 
forms are entire, or slightly indented. The scheme is as follow: 

P: GG ss entire X g g SS indented 
F x : O g S 5 entire to cut 
1 GG SS entire 
1 2 GG Ss » 

1 1 G G s s » 

1 2 Gj? SS cut-entire 

4 G g S 5 entire-cut 

* i 2 G g s s entire 

I 1 g g S S indented 
I 2 gg Ss indented-cut 
\ 1 g g s $ entire 

Colour op the plowers. — All the shades and variations of colour 
which occur so frequently in the flowers are due to two fundamental 
colours, red and pufple, which are determined by two genetic factors 
termed by the author, R and V respectively. As regards the distribution 
of the colour, two regions are to be distinguished, the border and the cen¬ 
tral spot. The relative development of thi se two regions, even when the 
colour is the same, may give rise to different colour effects. 

Each of these factors R and V is always regularly dissociated in 
according to the scheme:— 3 purple : 1 not purple and 3 red: x not. 
red. The colour produced by these determinant factors is, however, 
far from being uniform, and varies from light-red to scarlet, and from 
pale violet to deep purple in the same hybrid generation, and under the 
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same conditions of soil and exposure. This may be explained by the 
presence of two intensifying factors that alone would have no effect, but 
which, added to the fundamental factors ft and V have the power of in¬ 
tensifying the colours The deepest colours are always dominant as 
regards the palest ones 

Green striping of petaes — In 1912, in a group of poppies of 
the " Bride '’variety with single, white, emargmate petals, there appear¬ 
ed one individual with petals striped with green By self- fertilisation, 
offspring were obtained consisting entirely of individuals with petals 
striped with green. By crossing, striped and white hybrids were obtained 
in the ratio of 3 * 1 m the F 2 

Supposing the existence of a factor IJ that inhibits green stripes and 
indicating its absence by it we have the following scheme . 

P: U XT un-striped X u u (emargmate) striped 

F x * TJ t* without stripes, or with very famt stripes 

P 2 : 3 un-striped, or slightly striped, i (stiongly) striped 

The author has been able to discover the existence of special factors 
for the following characters * White stripes , polycarpy and concrescence 
of sepals The data obtained are, however, not sufficient for it to be pos¬ 
sible to determine exactly in what manner these characters are trans¬ 
mitted. 

857 - Colour-Changes in Flowers Connected with Sex in Some Dianthas Hybrids. — 

Blaringhbm, Xf , 111 Comptes rcndus des Stances de la Soctttc de Biologic, Vol. EXXXIIIr 

No 20, pp 892-893 Pans, June, 1920 

From D%cmthu$ barbatus T , there have been obtained, by means 
of crossing and selection, numerous ornamental varieties with flowers 
varying in colour from blackish-brown (var. mgrans) to white (var, Candida ), 
as well as others with mottled, spotted, striped, and parti-coloured blos¬ 
soms. In some individuals, their hybrid origin is betrayed by mosaic 
disassociation phenomena. 

The author carefully studies the characters of a plant that, in xgxg 
and 1920, produced floral shoots bearing both red and white flowers. 
Thus on one branch, there were 10 white flowers in violent* contrast to 
10 bright red ones, and it was only by very attentive examination that 
the gradations of colours could be distinguished: 5 yellowish-white, 4 
white inclining to pink* 6 bright-red, and 9 flame-coloured. In spite of 
the contrast between the colours and contrary to what occurs in cases 
of mosaic inheritance, all the flowers, as they grew old, passed from one 
colour to the other. ' 

The colour changes are a function of the sexual evolution of each 
flower. Dianthm barb atm, is hermaphrodite and dichogamous, with 
pronounced protandry. In the climate of Paris, there is about ,a week 
between the male phase with open anthers, and the female phase, when 
the style emerges. These two phases are manifested by the colour of the 
flowers. The petals, in the floral bud, are greenish-white; 24 hours later, 
they open without change of colour, and after having attained % of 

[s 
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theii ultimate dimension, the filament of the first stamen elongates, 
and the anther opens; next day, two stamens are open, and in 5 to 8 days, 
according to the temperature, all the anthers are completely mature. 
At this time, the styles are not yet capable of functioning. 

When this phase is concluded, the colour of the petals changes sud¬ 
denly, and in 2 or 3 days, they become bright red ; the anthers wither 
and fall, whereas after 24 hours have elapsed, the styles rise 5 mm. above 
the level of the corolla. The red colour lasts till the fall of the petals. 

Variations in colour connected with the age of the flowers have also 
been observed in the case of Pulmonarict vulgaris, Myosotis versicolor, 
Weigelia rosea, Ribes sanguine mn, etc 

858 - Pollen and Pistil Development in Relation to Sterility in Pure Forms and Hy¬ 
brids of the Pium.— Dorses’ T M m Gen /’cs, Vol IV, No % pp |. 7 -I h, pi IV Punc- 
eton. New leijej. Sept 10*0 

Apart from outside influences, there are others having a direct bear¬ 
ing upon the germ plasm and therefore on reproduction, and hence upon 
fruit formation 

The author reports the results of a study of the sterility in the plum 
in relation to the development of pollen and pistil. 

Pollen development — Pollen development was studied in va¬ 
rieties representing • Prunus americana, P. nigra, P. triflora, P. domestica, 
P. ■pennsylvamca, P. hortulana Mineri, and P. Besseyi. 

With the exception of certain P. domestica varieties, self-sterility 
in the plum is the normal development and to ensure fructification, cross 
pollination is necessary. 

Biological research demonstrates that abortion occurs in most cases 
between the time of liberation of the microspore from the tetrad and 
maturity, in other words during the gametophyte generation, the 
fact that anther development is normal even when pollen abortion is 
complete or very evident, tends to eliminate conditions in the anther as 
a constant factor in abortion. In extreme hybrid forms, there is evid¬ 
ence of pollen disintegration as early as the dyad stage. The frequent 
breaking down of pollen into yellowish gummy globules should be consi¬ 
dered as a supplementary enzymatic process entirely distinct from true 
abortion, since it does not always occur, and sometimes affects mature 
grains which have every appearance of being normal. The metamorphic 
process of petalody does not affect the stamen dehiscence and a new type 
of aborted pollen is not introduced. Aborted pollen varies in quantity 
up to a considerable amount and appears to be greatest with extreme 
hybrids. 

In the following Table, the individuals of the crosses between 
P. triflora and P. americana mollis are classified according to the percentage 
of aborted pollen found The two varieties of P. triflora, Abundance and 
Burbank were used as the pistillate parent. 

Consequently in every case, the percentage is very high. 

The following data concern the various drosses both between distinct 
species and, glsb interspecific crosses. 
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« Aitkin » (Prunus nigra) 22.0 % — Amygdalus nana x P. per sic a 
84 4 % — « Blush » (P. amencana) 12 o % — « Burbank » (P. triflora) 
3.2 % — « Cheney » ( P. nigra) 54 1%— « Compass » (P. Besseyi x P 
hortulana Miner 1) 43 5, 100 0 and 57 3% — « De Soto » (P. amencana) 75% 

— « Etopa » (P. Besseyi X P triflora) 240 and 12.1 % — «Irondad» (P. 
amencana) 14 2 8 6 and 9 9 % — « Boring » (P. tnflora X P. amencana) 
26 o % — « Manitoba » (P nigra) 14.5 % — « Ocheeda » (P amencana) 
6 3 and 28 8 % — « Opata » (P Besseyi X [P. Munsoniana X P. tnflora ]) 
80% — P. amencana (selvatica) 21.5,14.5 and 14 0% — P. angustifolia 18 1% 

— P. Besseyi 12 3 % — P. Besseyi X P americana 63 7 % — P. Besseyi 
X P. armeniaca 87 6 and 82 3 % — P. Besseyi X P. Simoni 35.1 % — 
P. nigra 24 1, 37 9 and 3 6% — P. pennsylvamca 26 4% — P. virginiana 
15 o and 7 3% — « Rollingstone » (P. amencana) 9.7% — «Sapa » CP Besseyi 
X P. tnflora) 42 0% — « Surprise » (P. hortulana Mmert) 34 o and 70% 

— « Wolf » (P. americana mollis) 23.0 % — « Wyant» (P. americana) 16.5 
and 18 2 % — « Yellow Egg » (P. domestica) 3.1 %. 



As a general rule, except in the case of the extreme' hybrid, e. g. Com¬ 
pass (.Amygdalus nana x P. persica) and Opata (see above), where the 
pollen abortion is practically complete, abortion should not therefore 
be condemned as the prohibitive factor in the setting of fruit in the case 
of self-pollination as much as with cross pollination. 

Moreover, in view of the extreme hybrid condition of many varieties, 
Abortion of pollen may be considered of gireat economic importance. The 
abortion of pollen during the haploid stage appears to point to the con¬ 
clusion that the cause of abortion is to be found in the condition of the 
germ plasm of the gametophyte. 

Pistil development in relation to sterility. — After having 
first described the normal development of the pistil, the author speaks 
of the dropping of the pistil which occurs at three distinct stages : 

(1) Immediately after bloom. The flowers which drop at this 
stage show aborted pistils, and this abortion in some cases takes place 

[ 898 ] 
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very rapidly, whilst the pistil is ^ till short, not more than 5 mm. long In 
other flowers the pistils measure a normal length, but both ovules are ab¬ 
orted. The pollen, on the other hand is usually normal. 

(2) Two to four weeks after bloom, all the pistils drop off, and for 
certain reasons, pollination has not taken place It is interesting in 
this case to note the appearance of the ovules ; for about two weeks 
the nuclear condition remains normal followed by disintegration m the 
antipodal nuclei and then m the endosperm nuclei The embryo sac 
elongates only slightly, whilst on the contrary, the canal extends as a 
rule as far as the chalazal. The ovary, before dropping, reaches a size of 
2 to *5 mm. m diameter. 

(3) June drop — Two weeks later than the second drop. The 
small fruits are already formed , pollination has taken place, but the em¬ 
bryo development has been hindered Therefore m a perfectly normal 
manner, before or immediately after bloom, one of the two ovules is in 
each ovary suppressed. 

Elimination of Gametes. — Owing to abortion of pollen, pistils, 
and ovules, a considerable number of gametes are eliminated. To what 
cause can this be attributed ? As a result of the most recent stndy on this 
phase of the subject, evidence has been presented that certain factor 
combinations in heterozygous lines of descent exist which cannot undergo 
normal development. As regards the heterozygous condition of the 
genus Prunus, the variability is evident in fruit and other characters 
shown by wild seedlings of Prunus americana , P. Besseyi and P. mgra , 
as well as studies of a large number of F 1 descendants of controlled inter¬ 
specific crosses. 

Relationship of varieties and species — Various crosses demons¬ 
trate the genetic ^relationship between the setting of fruit and the drop¬ 
ping off of pistils or small fruits. 

Thus, for Compass x Burbank, out of 175 flowers artificially pollin¬ 
ated, 116 fruits set, whilst for Minnesota No. 9 X Minnesota No. 12, 
out of 537 flowers pollinated, none set Between these two examples, 
there is a series of intermediary results. But an aborted setting is not 
always-accompanied by an abundant yield of ripe fruits. For Compass 
X Burbank, from the 1x6 fruits set, some X14 mature fruits were obtain¬ 
ed, but Compass X Yellow Egg which possessed an equally high setting 
percentage (out of 1327 flowers pollinated, 652 fruits set), only gave 
a very low number of mature fruits (8). 

This appears to support the hypothesis that certain factor combi- 
nations are only able to develop to a certain limited extent, some fail¬ 
ing in the zygote, some in the embryo, and some not until the time of for¬ 
mation of the ovule or of the pollen. 

^ Type of sterility in the plum. — Considering only the pollen 
grains^ of normal appearance which reach the stigma under ordinary 
conditions* some do not develop pollen tubes, whilst others are normal 
in this respect. In a similar way, some produce microspores and others 
do not. These differences instead of proceeding from a substratum 

« i Y 
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which in every case is identical m nature, aie apparently due to a simi¬ 
larity m the character of the pollen grams, and may be explained by the 
variation genetically The fact that there is a maikeri occurrence of 
self-sterility in the American varieties docs not demonstrate that this 
condition or character is dominant However, there are also cross-fer¬ 
tile and cross-sterile groups as in Nicohana and other speci s Inhe¬ 
ritance studies of sterility bring to the front the importance of the phy¬ 
siology of pollen tube growth which behaves m a way similar to other 
inherited characters investigated There seems to be no doubt now 
concerning the segregation of a character at the time of reduction division, 
which w mid prod ce a difference between pollen tub and stylar tissue, 
which r suits 111 a type of sterility that is merely a physiological impedi¬ 
ment The type of self and cross sterility m the plum, is therefore com¬ 
parable with that in other forms, and can be ascribed to slow pollen 
tube growth. 

859 - A Turbine Sorter for S38ds. — 1 ringelmann, Selection dtb bles au tneur, 
ComPte* rufidm du VAndmio d 1 ncuffuh * Vol VI, No 19, pp 477 .17S Pans, May, 
193 ) —IJ Zacharewicz, Kd , lb * pp 489-191 

M Ringelmann reports the opinion of the Rural Engineering Sec¬ 
tion as regards M. Zachajrewicz's suggestion of using a turbine sorter 
for seed-wheat. 

The ordinary sorter divides the seeds according to their length and 
width, but without any regard to their weight, which is a third very 
important character in wheat used for sowing. 

The Marot turbine sorter allows of bad, light grains being separa¬ 
ted from good seeds, which are of the same size. 

The so-called air-turbine, or turbine fan, can be affixed to all sorters, 
and has nothing to do with the small fans or winnowing-machines, that 
merely remove the dust, husks, and chaff. 

The results obtained by M ZacharewiCz with Manitoba wheat are 
given below : 

Weight 

per hectolitre Proportion 
kg. 

Before sorting ..... . . ... 78 o 100 00 

Sorted with ordinary sorter (without turbine) . . . 79 5 101.92 

Sorted with turbine-sorter ... . , . 80 o 102 56 

The ordinary sorter gives an increase of weight, per unit of volume, 
of 1. 92 % with grain that has not yet been passed through the machine; 
the increase in weight due to the action of the turbine is slight (0.64 %). 

In some experiments with the Marot honey-comb sorter, M. Zachase- 
•wicz obtained the following results, after adjusting the apparatus in 
such a way as to obtain the best work: 

In these experiments, carried out without a turbine, and with an 
agricultural type of sorter, the increase in weight per unit of volume of 
the seed-wheat due to sorting varied from 1.3 to 5.3 % according to the 
original weight of the grain. 
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® Weight oX hectolitre 

Prop ■>rtion 


! 

| Bcfoi c 

Setd 

Before j 

Seed 


soitmg 

WllCdt 

sorting | 

wheat 


kg “ : 

“ kg ~~ 

~ 

_ 

I,ocal wheal (Deux Sevres) i&t lot . . 

7(6 

786 

100 

105 3 

Docal wheat (Deux Sevres) 2nd lot 

76 O 

770 

100 

101 3 

Saumur Match wheat (sold for seed) 

76 O 

So 0 

100 

105 2 


860 - The Can adian Government Seed Purchasing Commission. — Clark, 0, 11 (Seed 

Commissioner, Seed Branch, Department of Agriculture, Dominion of Canada), m The 
Agricultural Gaul't nf Canada, Vol VIi, No 3, pp 220-221 Ottawa, March, 1920 

The Canadian Government Seed Purchasing Commission which 
was considered as a war time organisation, under the Branch of the Peed 
Commissioner, has continued in operation this season in an endeavour 
to take care of the seed distribution in the Prairie Provinces. In former 
years, the Com m ission had also traded with seed coming from the Cana¬ 
dian Government Blevators at Port Arthur, Quebec and Montreal It is 
anticipated however, that now, private gram and seed firms, together 
with the co-operative organisations are capable of rendering efficient 
service in respect to the seed demand in Eastern Canada. Seed inspection 
for the established grades of seed gram continues to be available at Cana¬ 
dian Government Elevators to private and co-operative dealers, on the 
same basis as to the Commission. 

Under normal condition of trade, the Canadian people might oppose 
the idea that the government should interfere with such commercial 
transactions It is contended by some, that private companies have not 
in past years provided a service in respect to seed supply, sufficiently 
comprehensive to meet the requirements of agriculture. Semi-public 
organisations of farmers, with a co-operative basis have developed rapidly 
under the extraordinary conditions of waitime trade When these orga¬ 
nisations become firmly established, they will doubtless under Government 
control be able to provide seed supplies more efficiently, and with greater 
satisfaction than can be expected of any governmental organisation* 
Even now, the distribution of seed gram and other seeds is affected and 
prices controlled by farmer's co-operative organisations. 

The Commission has without doubt rendered valuable service to 
Canadian agriculture during the trying years of the war, when, notwith¬ 
standing extraordinary conditions both in regard to supplies and transport, 
there was at no time a seed shortage m any part of Canada, Obliga¬ 
tions and risks which appeared to be necessary to protect agricultural 
interests were frequently assumed by the Commission. This course of 
action could not be expected of private companies, and naturally resulted 
in losses in connection with several minor transactions. The consolidated 
balance sheet, however, covering the operations of the Seed Purchasing 
Commission fox the past three years shows a small surplus. 

pss-waj 
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The total sums advanced by the Department of Finance, Canada, 
for the purchase of seed supplies, on requisition for the Dominion Seed 
Commissioner amounted to $>1189654096, and the total of refunds 
to the Receivei-General from the pioceeds of sales was £>1190343776. 
Net assets, including seed grain in storage were valued at § 37 888 85, 
The salanes and expenses of the experienced Seed Branch officers, 
comprising the staff of the Commissioner, were not charged against the 
cost of the seed The order m council which established the Commission, 
directed that the seed supplies should be purchased, stored, cleaned, 
and sacked where necessary, and sold at the net cost as nearly as might 
be detei mined 

The Commission staited work in October, 19x6, ending in September, 
1919, not taking into account the above mentioned emergencies. The 
business included the purchase and sale of seed wheat, oats, barley, rye, 
maize, peas and beans, subject to inspection based on the established 
grades for seed gram provided under the feed Control Act. Inspection 
was administered by the Seed Inspection Division of the Seed Branch: 
Every car load purchased or sold was examined by seed inspectors, and 
samples were submitted for tests as to purity and germination by the 
Dominion Seed Laboratories at Ottawa, Winnipeg, or Calgary. Deli¬ 
very consisted of a bill of lading, licensed weighman's certificate, seed 
certificate and sight draft. This system of meeting emergency situations 
was adopted on the recommendation of the Seed Commissioner. It is 
based on the establishment of official seed grades for grain, and on the 
principle that municipal governing bodies, supported by their provincial 
government are in the best position to deal with the extension of credits 
to needy farmers - * 

861 - The Yield of European Bice-Fields as Compared with these of the Rice- 
Fields in the Far East. — Chevalier, A , m the Bulletin a Nicole do Vln^htut Scuntifique 
Yeai II, No 6, pp 180 181 Spigon, June, 1020 * 

The author's attention has been drawn on several occasions to the 
very large crops obtained from ceitain rice-fields in Enrope, 

At the Rice-Growing Congress held at Valencia (Spain) in 1914, 
yields of from 7000 to 8000 kg per hectare were reported from some parts 
of Spain. 

Quite recently. M P. Papaoeorcioxj, the Director of the Royal 
Hellenic Agricultural Station, reported that, in Ancient Greece, and also 
in Epirus and Macedonia, the average rice crop was from 12 500 to 15 625 
kg. per hectare (?). The author struck with these figures (1), which so far 
exceed the returns recorded in Indo-China, where, under the most favour¬ 
able conditions, a crop of only 2000 to 2500 kg. per hectare is obtained, ap¬ 
plied to Prof Noveeei, Director of the Vercelli Rice Growing Station, for 
information respecting the Italian rice production, and received the 
following reply: 


(1) See R, Feb 1020, No iq8 . (Ed) 
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4 * (i) Minimum , average and maximum yields of Itahan rice 
fields . — As regard this question, it must be remembered that, in Italy, 
rice is generally grown in rotation with catch crops, and that m the scheme 
of rotation, rice is, as a rule, planted for three consecutive years on the same 
ground. The first year, the most exacting varieties are grown, while 
the third year the more robust and less productive varieties are planted. 

During the first year, the rice-fields produce crops exceeding 70 
quintals per hectare, older fields, and those where the soil is less fertile, 
yield 35 quintals or less, in rice fields of average fertility, from 45 to 50 
quintals may be counted upon. 

With the planting-out system, when due regard has been paid to the 
environment, prolific nce-fields of the first year, have yielded above So 
quintals per hectare 

, (z) The present condition 07 mechanical cultivation in Italian rice- 

fields — On this point M Novbbbi gave M ChbvabiBK the following 
information : Of late years, machines have been largely used in the 

cultivation of rice fields, especially petrol and heavy oil tractors, m some 
rare cases, electric power has been employed for ploughing. Tor some 
years pad;, mechanical seed drills have been used, rice however does best 
when transplanted. 

Some experiments have also been made with mechanical planters 
and reapers, but the use of such appliances is still restricted 

On the other hand, mechanical threshers, polishers, and driers are 
very generally used by rice cultivators, who possess excellent machines 
of these types . ” 

862 - Phung-Ti@a Rice, Variety Selected at the Cantho Rice Experiment Station, 

Cochin-China. Sec No. 853 of thi 4 * Review* 

863 - Yield ol Different Varieties of Oats in New South Wales. — pjridham, j. t., m 

Agricultural Gazette of New South Wales , Vol XXX, No. xi, pp. 777-780 Sydney, Nov 3, 

1910. 

Brief report of the results of experiments with different varieties 
of oats (either grown for grain, hay or fodder), conducted at various 
Experiment Farms in New South Wales, during a 5 year period, 1914-1918 
The Algerian appears to be the most productive variety in districts of 
assured rainfall; the New Zealand variety Ruakura gave the best results 
■on the coast. 


Highest Yield of Chief Varieties of Oats Studied „ 


Vanety 

i No. 

of Trials 

No of tunes j 

showing highest yield 

Percentage of number 
of times showing 
highest yi^Id 

Algerian . * . . ... 

7 * 

25 

35 2 * 

Ruakura. . . .. 

38 

14 

36 84 

. i . ..| 

37 

10 

27.02 

fSunrise .. 

60 

*5 

25.00 

T ft rltl art . . t , , 

— ==* ■:. . 1 

26 

3 

« 53 
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864 - Suburban forage Crops in Cochin-China and the Philippines (1). — vieuxahd, 
P. (Director of the Genetics laboratory of the Scientific Institute of Indo-China) and 
Tran-Van-Htt (Assistant at that Eaboiatoiyl, m Bulletin acole de VInstitut Sctentifiqae 
de Salmon, Y*ar II, No 6, pp 161-167 Saigon, June, 1920 

In a report on the work done m 1910 by the Agricultural and Com* 
mercial Services of Cochin-China of which he is the Director, M. Mobangb 
wrote (2) 

“ Excellent results have been obtained at Phumy from the cultiva¬ 
tion of forage Gramineae, and it appears likely that it would pay to 
grow similar crops m the neighbourhood of Saigon during dry seasons, 
provided care were taken m the choice of the soil, since the native dry- 
season foddeis, which are sold at the rate of 7 piastres per 1000 kg, are 
of very inferior quality 99 

The authors have considered M Morange’s suggestion, and their ob¬ 
servations are based upon 3 series of facts: 

(1) The present condition of the Saigon green forage market 

(2) The results obtained from forage crops grown from 1911 to 
1916 at the Phu-My Station, situated just outside Saigon. 

(3) The condition of forage cultivation m the Philippines 

I The Green Forage Market at Saigon — The present number of 
horses m the towns of Saigon, Cholon, and Giadmh, is about 2000. The 
total number of the horses and mules ot the towns of Saigon, Cholon, and 
the province of Giadmh would appear to be 2739 

It may be reckoned that scarcely one quarter of the horses of these 
centres of population are fed on imported hay, ox on grass regularly grown 
for the purpose. The other three quarters live on grass sold m bundles 
and taken daily to the stables by natives, who make this their occupation 

The grass is found to some extent everywhere ; a great deal of it 
comes from the banks of the arroyos , or of the Saigon river, as Well as from 
abandoned, or fallow* rice fields, and even from lawns round the villas, 
as they are carefully cut until they become quite burnt up by the drought 
The grass is transported on sampans (native boats), and is taken m carts 
to the various customers. 

The price per bundle varies from $0 20 in the rainy season to $0.30 
in the dry season, so that the price per metric ton is from 6 to xo piastres 

The average daily ration for a horse is 30 to 40 bundles of 250 to 
350 gm., that is, about 10 kg but it would certainly be increased m the 
dty season, were it not for the lack of forage. The forage thus collected 
and distributed, naturally varies greatly in quality, it consists chiefly of 
Gramineae ; there are few Leguminosae , but owing to its growing on marshy 
land, some Cyperaceae are found mixed with them. 

Taking the total number of the horses belonging to vSaigon, Cholon, 
and Giadinh which are fed on this cut forage, and reckoning the daily 
ration of each animal at xo kg., we find that 15 tons of green fodder are 

(i) This study is of a general character, and deals with a question that is of interest 
*0 large number of colonies where the climate is hot 

(3) Bulletin tomamique de VInduchtne, 1910, p 6*7. (Ed) 

mi 


BORAGE CROPS 
MEADOWS 
AND PASTURES 



976 


FORAGE CROPS 


required each day, and that its cost varies^, according to the season, from 
90 to 150 piastres A great deal of this fodder could be obtained, par¬ 
ticularly during the dry season, from vSpecial crops grown near the town. 
Of this the experiments carried out at Phu-My are a proof 

II The Phu-My Station Forage Crops . — For 6 years, from 1912 
to 1916 inclusively, the green forage crops cut to be fed to the stock 
animals and those of the collection in the Botanical Gardens were care¬ 
fully weighed (the results being calculated per hectare) which afforded 
some interesting comparisons The figures referring to Para grass and 
Guinea grass could be taken as they stood, for the plots under these Gm- 
mmeae varied from 10 to 60 ares The figures obtained for the other 
forage plants were of less value, as only small plots of several arcs were 
sown for each experiment 

The average annual crops for the 6 consecutive years were almost 
the same in the case of Para grass and Guinea grass, viz , from 60 000 
to 70 000 kg., per ha Pastures of Guinea grass appear to deteriorate 
more quickly than those of Para grass. In addition to the above-men¬ 
tioned amount of green forage, the pastures formed of these Grammeae 
furnished a considerable number of shoots every year (sometimes many 
more than 100 000), which were distributed among Associations, or pri¬ 
vate individuals, in cider to stock new pastures 

The results given by the other forage plants from 19x2 to 19x6 
are as follows (the figures 111 brackets beside the annual yields of green 
fodder show the number of cuttings) . 


Panioum pheatum 
Aleppo sorghum 
Mzscanthm sp . . 
Perennial Senegal rice 
<t Payotier » . . . , 

Leucaena glauca . . 

Aeschynomene sp. . . 
Albtzzia occidentals, . 


12400 (1) in 1912; —14 900 (2) m 1913, 

S 100 (2) in 1912, — 41000 (3) 3 n 1913- —30000 (1) in 1914; 

40600 (1) in 1913;—27600 (1) in 1914; 

26 100 (2) m 1914; 

142000 (7) in 1913;— 33 400 (4) an * 9 * 4 — 9 500 (1) in 1915 

— 6250 (i) in 1916; 

115 300 (5) in 1913,—76500 (6) in 1914— 3 * 5oo (4) m 1915 

— 46900 (6) in 1916; 

7500 (1) in 1913; — 42800 (4) in 1914; 

13000 (1) in 1913; — 34300 (2) m 1914. 


The experiments have proved that forage crops can be grown in the 
immediate vicinity of Saigon with every chance of success. Agricultu¬ 
rists cultivating them will be certain to find a ready market for the pro¬ 
duce of 50 hectares of rice-field turned to this account, and will obtain good 
prices either by the direct, daily sale of the green fodder, or by contract¬ 
ing to supply it, and also hay to the Military Authorities or the Public 
Services. 

III. Suburban forage crops and hay production in the Philippines . 
— By way of example, in order to show what may be done along these 
lines, the authors give a summary of an article published on the same 
subject in the Philippines, in the Philippine Agricultural Review , 3 sfo. 2, 
February, 1918 by Mr. 0 . M. CoisnsnER, Head of the Agronomic Division 
of th£ Department of Agriculture in the Philippines, The native horses 
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of these islands are fed on green foddei \zacate) of different kinds —- 
“ bant ” (Leersta hexandtd), “ lnyaluya ” ( Pamcum repens ), and <c mani- 
manian ” (Alstcarpus). The forage crops dealt with m this study is Lecrsta 
hexandra % there being an area of 500 hectares of meadow-land near Maniba 
under this Grammcae 

These crops are grown on plots treated 111 the same manner as rice- 
fields The soil is ploughed 2 or 3 times and harrowed, then the water 
is let m, and kept standing for several days at a depth of 10 cm, until 
the soil is transformed into mud “ Barit ” (Lcersia hexandrd) is gathered 
in a field set apart for the purpose, and carried m bundles to the field to 
be planted * the bundles are opened, and spread out one next the other, 
their bases being buried m the mud At the end of the operation, the 
field looks as if it were covered with straw The water is again let m 
and kept at the same height, until the plants have revived, when the field 
is left to itself. 

The forage can be cut for the first time from 8 to 10 weeks after trans¬ 
planting The other cuttings are made every 6 or 7 weeks. The grass 
is tied up m bundles of about 6 cm m diameter, which are bound toge¬ 
ther m large bales that can be carried to the town by two men 

The average annual yield is from 50 to 60 tons per hectare. Manila, 
however, does not entirely depend upon locally grown forage : as m Sai¬ 
gon, boats arrive every day bringing to the city fresh grass cut m the lake 
distiict, or in the neigh bourhood of Santa Cruz. 

865 - Fodder Trees and Shrubs for South Africa* — Xeppan, h d (Transvaal University 
College, Pretoria) m The South African Journal of Industries, Vol III, No 4, pp 334- 
343, bibliogr ol 15 works Pretoria, April 1920 

The author deals w'th the following points . the chief limiting factor 
of agronomic production (winch in South Africa is represented by the 
rafnfall) ; dry land farming , indigenous fodder crops ; methods of grac¬ 
ing , exotic species . useful stock fodder crops ; a proposed experimental 
station at Kalahari 

In the parts of South Africa having more than 15 in. of rainfall per 
annum, the oidinary fodder crops grow quickly and well, and conse¬ 
quently it are more profitable than trees and shrubs Where, however, 
the annual rainfall is decidedly less, it is necessary to have recourse to such 
plants. It is true that even there, it is possible to cultivate the two most 
drought resistant plants m South Africa, namely sorghums and millets, 
but only with the utmost care ; this necessitates an expensive outlay 
and even then normal yields are produced only once or twice f in 5 years. 

South of latitude 22 0 , fully half of South Africa is arid: Going from 
east to west of longitude 24 0 , with the exception of the south-western 
comer of the Cape, the rainfall decreases from 15 in., to less than 
X in. along the coast of the South-West Protectorate, in the same direc¬ 
tion it changes from a summer to a winter precipitation. The extremely 
high temperatures prevailing in the east together with the high summer 
evaporation and torrential character of the rainfall, render growth of 
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fodder crops too precarious an undertaking Towards the Western por¬ 
tion in Namaqualand West, the rainfall is only about 8 in. per annum. 
Since, however, this occurs almost entirely m winter, and is of a nusty 
character, cereals and vetches can be grown under sparse sowing condi¬ 
tions, sufficient to mature on a small amount of available moisture. Wheat 
sown at the rate of 7 to 10 lb per acre should give a only about 250 lb. per 
acre The cost of production under these extensive methods of culti¬ 
vation is very low , and the total production is also limited. 

The fodder plants of South Africa mcliide numerous trees and shrubs* 
which even in the less and regions furnish food for the livestock during 
periods of drought • for example — Ganna Bos ( Salsola zeyheri) in Kar¬ 
roo , vanous species of Mesembryanthemum in K*amaqualand; Acacia 
homda and Cussoma spicata 111 the Eastern Province 

The principal fodder plants which have been tried with success m 
some of the driest parts of South Africa are as follows — Old Man Salt¬ 
bush (.4 triplex nummulary*) and Creeping Saltbush (A. semihaccata), in¬ 
troduced from Australia, both very tolerant of soil alkalinity Opuntia 
spp introduced chiefly from Mexico, Spekboom {Portulacana a fra), an in¬ 
digenous perennial found in the eastern parts of Cape Province — Me- 
sembryanthemum flonbundum and other indigenous species; — Goed 
Karroo {Pentzia virgata) found in Karroo ; — Mesquite ( Prosopis juliflora) 
and Screw Bean {JP. Pubescens), species introduced the first self propa¬ 
gated m the South-West Protectorate; — Carob tree ( Ccratoma sthqua). 

The following plants, indigenous to South Africa have been used for 
grazing purposes, but do not offer equally satisfactory results as those 
in the preceding list : — Kiepersol {Cussoma spicata), Zoetdoom [Acacia 
homda), — Wild Olive {Olca verrucosa), — Pozyntjebos {Grevia cana), — 
Narranarra ( Acanthosicyos homda), — Vaal Karroo {Phymaspermum parvi- 
fohum) Vaalbos {Tarchonanthus camphoratus), — Karreboom {Rhus vimi- 
rtalis), —Braai-bossie [Aster filifolms) : — Cape Saltbush (. Abnplex capensis) 
The four undermentioned species have been introduced and tested 
in South Africa . — Tagasaste { Cytisus proliferus) which seems to require 
a cooler and more humid climate than that found in South Africa; — 
A triplex hahmoidcs, A. leptocarpa, A. vesicarium which have succeeded 
well in the Orange Free State, but these are annuals and grazing must 
be watched carefully {especially as stock eat these with avidity), other¬ 
wise self propagation will cease ; farmers therefore prefer the perennial 
species. 

Acacia aneura, Jacksonia cupulifera and Kurrajong [StcrcuUa diver- 
sifolia), have proved most useful in Australia during droughts, and the 
author considers them worthy of trial m South Africa. 

S66 - Losses of Organic Matter in the Preparation of Brown and Black Alfalfa. — 
Swansox C. O , Caia X,. E., and Salmon, S. C , in Journal of Agricultural Research, 
Vol. XVUI, No 6, pp. 299-304 Washington, D. C, Dec. 15, 19x9. 

Tie product resulting from the stacking of alfalfa in a partially 
wiltfed. condition is known as brown and black alfalfa. The stacking 
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excludes the an, and fermentations occur similar to those which occur 
in a silo The degree of colour thus obtained depends upon the conditions 
which control the nature and extent of the fermentations such as, mois¬ 
ture content of the alfalfa when stacked, size and shape of the stack, 
and temperature and rainfall during the time of curing, etc Both brown 
and black hay are relished by cattle 

Each time, however, that fermentation occurs, there is evidently a 
loss m nutritive value Since the nature and amount of these losses 
were unknown, the authois decided to investigate them, and also to com¬ 
pare the feeding value of these hays with that cured in the ordinary way. 

These investigations were carried out at the Kansas Agricultural Ex¬ 
periment Station 

The alfalfa toas cut and left to wilt for some hours and stacked in 
the open Towards the latter part of December, a sample was put to 
the test, one quarter was analysed, and the three other quarters fed to 
steers The remainder was left intact and a sample was taken towards 
the end of March to be analysed 

The average dry matter content of the partially wilted alfalfa put 
into the stack was 4672 % The loss increases with the length of time 
in the stack and with the changes during fermentation. 

Alfalfa which has become black as a result of fermentation is very 
inferior as a feed for steers m comparison with ordinary alfalfa hay of 
good quality and with the brown hay 

The feeding tests were carried out with 3 lots of 14 steers each co¬ 
vering a period of 180 days. The following concentrated rations were 
used :— shelled maize and oil meal; roughage , alfalfa hay The aver¬ 
age daily gain, per head per lot, fed with black, brown and ordinary hay 
was 262 1, 350,1, and 353.8 lb. respectively 

867 - Hemp-Growing in Tfan-Ninh, Indc-China. — MiSville, R m the Bulletin am - fibre crops 
cole de VXnsttUt Scienitfique de Satjon. Year II, No. 5, pp 157-159 Saigon, Hay, 1920 
At the present time, hemp is exclusively cultivated in Indo-Chma 
by the Meos, and only for their ovfti requirements. The hemp grown by 
them is Cannabis sativa T-, the so-called “ Chinese Giant hemp The 
male and the female inflorescence grow on separate shoots. Its average 
height is fiom 3 to 4 metres; when left to bear seed, it may grow to 6 me¬ 
tres, the diameter of the stem being from 4 to 5 cm. at the collar. If 
grown sufficiently far apart, Cannabis sativa assumes a pyramidal form, 
its base covering an area of from 2 to 3 metres. In the hemp crops at 
Tran-Nmh, about 2 / 8 of the shoots are male and % female 

Cannabis sativa is cultivated in the mountains, at altitudes between 
1200 and 2000 metres, and especially in forest clearings situated at the 
bottom of ravines, on account of the large humus content of the soil in 
such places. 

The Meos gather the stems 70 days after sowing, which is too early. 

They always leave some plants on the edges of the fields, to provide seed 
for future crops. The natives know nothing of retting, but extract the 
fibres by hand. 
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At Tran-Nmh, no pond is lequired for setting the slems, all that is 
necessary being to leave them lying on the fields, where they are mace¬ 
rated naturally by the action of the ram on dew. The stems have only 
to be turned every 2 or 3 day=, and retting is complete m from 8 to 12 days. 
The author has made experiments in growing liemp This plant 
does not appear to depend on altitude as much as has been supposed, 
for fine specimens have been obtained at an altitude of only 450 metres. 

After setting and scutching, the author obtained 6 kg of tow per 
100 kg, of dry stems (m France, according to a paper published in the 
Bulletin econonuqm de VIndocJnne , No 51, New Series, 1906, dealing 
with the textiles of Tran-Nmh, 35 kg, of tow was furnished per 100 kg, 
of dry stems on ordinary soil, and 50 kg, on rich soil). 

868 - Note OH Cambodian Cotton (1). — Prudhomme, E (Director of the Jardm Colonial 
de Nogent-sur-Marne, France), m the Bulletin a%ncole de VInstitut Sclentifique de Saigon f 
Year II, No 6, pp 183-184 Saigon, June, 1920 

M. DE Flacourt (Inspecteur, Chef des Services Agncolcs et Com- 
merciaux du Cambodge) sent, m July, 1919, to the Colonial Girden for 
examination by experts, three types of Cambodian cotton (Gossyfiium 
hirsutum) obtained through selection carried out by the Department of 
Agriculture of the Protectorate 

As m a previous case (2), the Colonial Garden requested M. Ch Ma- 
rande, Vice President of the Colonial Cotton Association, to examine 
the samples, and the author gives an account of this examination. 

The three types of cotton showed a quality at least equal to that of 
the samples examined m 1918. They are classed " fully good middling ” 
to “ middling fair ” The fibres are fairly long, and in due recognition 
of the length, M MarandE emphasises the importance of producing 
cotton with a good staple running from 28-28/29 and 28/30 mm, which 
forms the basis of the French consumption as well as of other countries. 

869 - Th& Exploitation of the Oil Palm (Elaeis gttineemis) on the Ivory Coasts. 
—- Teissonnier, (Chef du Service de rAgncuUure, Bmgerville), in the Annates de Vln* 
shlut Colonial de Bordeaux , pp 69-78, Figs 4 Bordeaux, 1919 (1) 

Of the Colonies under the jurisdiction of the General Government 
of French West Africa, the Ivory Coast occupied the first place as re¬ 
gards climate, soil fertility, and the methodical utilisation of the numerous 
natural products found there. The products of the oil palm (oil and 
palm-oil) give rise to exports valued at 200000000 francs The enor¬ 
mous stands of these trees on the Ivory Coast have scarcely been touched, 
they,, however, represent a large source of wealth and, further, a very 
sure one, as there is no limit to the demands of commerce. The appended 
table gives the exports of the Colonies of French West Africa, and show 

(1) As regards Cambolian cotton, see 0 Tli* Possibility of Developing Cotton Growing 
in Cambodia w by K de Flacourt, R , Dec ,1918, No, 1355 See also k, Jan,, 1919, No 46, 
and It, Kay, 1919, No. 595. 

(«) See I?., April, 1920, No. 423 (Ed.) 

(4 See IS.* April, 1930, No, 423, (Ed.) 
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that Dahomey exports much more of its palm products than the Ivory 
Coast, although the zone suitable for the cultivation of the oil palm is 
smaller, but m Dahomey the population is larger and the palm-groves 
are better tended. 


Year 

| Guinea 

I _ ___ _ __ i 

Ivoty coast 

Dahomey j 

Total 


Tons j 

Tons j 

Tons | 

Tons 


Palm oil . 



19IO . 

15 

5 055 

14 630 

20 640 

I9II . 

10 

6 625 

15 250 

21 885 

1912 

140 

6 775 

II 950 

IS 835 

1913 

165 

6 015 

7 970 

x 5 150 

1914 

105 

4 310 

6 620 

11 035 

1915 

375 

4 9 65 

9 595 

*4 955 

1916 . ... 

320 

0 950 

12 635 

20 105 

1917 

265 

6 260 

11 865 

18 399 


Palm nut cake. 


1910 . .... 

4 580 

5 425 

34 785 

44 785 

1911 . . .... 

4 S25 

5 250 

39 345 

49 420 

1912 . ■ ... 

5 135 

6 800 

37 295 

49 230 

1913 * * • - 

5 1 70 

5 950 

26 370 

38490 

19x4 

4 7 X 5 

5 650 

21 2 fO 

32 616 

1915 « ... 

505 

6 X15 

23 225 

29 845 

1916 

5 96o 

7 955 

28 476 

42 390 

1917 

| 7 ° 7 ° 

6 130 

17 017 

1 

30 216 


^Eteeis gianeeensis is unusually dependent on the care it receives, and 
in the colonies of French West Africa, it has never been cultivated scien¬ 
tifically. Although these colonies derive great advantages from the fact 
that the oil palm grows wild, they will soon be outdistanced by the Dutch 
Colonies, where a remarkable system of cultivation has been evolved, 
unless they make efforts to increase the output. 

Without there being any immediate danger of such a contingency, 
it would, however, be wise tb study the situation, and not to rely exclu¬ 
sively upon the wild stands of oil palms, though at the same time, the 
natural benefits accruing from their existence should be turned to the 
best account 

In short, the systematic exploitation of the oil palm should include: 
(i) The care of natural palm-groves, (2) the selection and propaga¬ 
tion of varieties with large yields ; (3) regular cultivation , {4) the instal¬ 
lation of oil-factories. With the exception of selection, the rest of the 
programme could easily be carried out; all that is required is good will. 
The management of the palm-groves, which has already been begun in 
the lagoon zone, will give appreciable results from the end of next year, 
and the natives will lose no time in observing and valuing them. 

1***1 
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S70 - Improved Methods of Cultivating the Groundnut in Senegal. — 1 Repoit oi the 

Mission, CiirVALTHR, A (Head of the Permanent Colonial Am 1 cult null Mission), m the 
Bulletin dt* Matures grasses dc 11 mt tint Colon ml e dc MiuseilL, 1940, No 4, pp <>1 7 \ 
Marseilles 1940 — II I y a luttc contre les insects attaquant l\iraehi(le, Roubaud IC, 
(Chief of Service of the Pasteur Institute), Ibid , pp 73.-83 — III Note sut la selection 

des arachides, Vttiixet (Directoi ot the Agricultural Service- m Uppei Senegal-Nigei }> 
Ibid , p 84 

Some years before the war. consternation was aroused in Africa and 
France among persons engaged m the groundnut trade and industry 
by the deterioration of the groundnuts of West Africa, and the decrease 
in their oil content (i). 

The Colonial Institute of Mai seilles urged the Governor-General 
of F. W. A to have the question investigated by thoioughly competent 
experts, M A Chevalier accordingly made it to the subject of special 
enquiry, and M. Roubard was entrusted with the task of deciding upon 
the control measures to be adopted against the insect enemies of Ara- 
chis hypogaea. The reports of these two investigators are published in 
the Bulletin des Matieres Grasses of the Colonial Institute of Marseilles 
together with M. VuillEt’s remarks on the selection of groundnut seed 
I. — Report oe M A. Chevalier — Rubber (2) and groundnuts 
are the two chief sources of wealth m West Africa, unshelled nuts of 
Araclns being exported annually to the value of 50 million francs, while its 
straw, which forms excellent fodder, is a very important article of trade 
in the country itself. 

Nearly the whole colony of Senegal finds its means of livelihood in 
the groundnut trade, from 151 000 metric tons (1907) to 164 900 t. (1911) 
of unshelled groundnuts being exported annually. The plant is being more 
extensively cultivated every year, especially along the railway from 
Thies to Kayes Exportation, however, does not keep pace with pro¬ 
duction. This is due to the deterioration of the quality of the ground¬ 
nuts, and their smaller oil content, which depend upon the~attacks of its 
animal foes (insects, etc.) and also upon other causes. 

According to M. Adam, Director of the Senegal Agricultural Service, 
the yield of groundnut grown in the different regions of Cayor has been 
peatly decreasing for a very long time not only on account of the injuries 
inflicted by insects, but also because of the following factors: 

(1) Soil exhaustion; (2) diminished rainfall resulting from defo¬ 
restation; (3) the invasion of the northern districts by drifting sands. 
The crops of the Douga region are now of very inferior quality, the nuts 
being small and not filling up the shells. 

The North-East wind also carries moving sands, which ultimately 
cover the soil, so that the plants cannot grow or are buried 

M. Adam is of opinion that the method of groundnut cultivation prac¬ 
tised by the natives will entail the progressive sterility of Senegal for 

(l) See, in thi= connection, the paper by M Anoovlvakt, R., Ju'y-Sept, 1919, No 888, 
(£*.) 

(a) War African Robbers and their crSping, see No. 87a of this Review. (Ed.) 

£ 9**3 
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for the following reasons (i) The natives destroy the trees, (S) the} r 
impoverish the soil without restoiing (by means of manuring, and fer¬ 
tilising) the nutritive substances abstracted by the crops 

The groundnut, however, is more suitable than any other plant for 
cultivation in Senegal, where the dry and excessively hot weather prevail¬ 
ing for more than 7 months m the year is only adapted to annual crops 
of very rapid growth The ramy season lasts about 4 months and, 
during this time, from 25 cm to 75 cm of ram falls , this is the total 
annual amount m the districts where the groundnut grows, hut it is 
all that is required for the crop hurt her, the soil, which is sandy or a 
sandy-clay, is very fertile and admix ably suited to the plant As this 
leguminous plant is especially cultivated in Senegal in districts very far 
removed from any rivers, or streams, and which could never be irri¬ 
gated, it would be difficult, if not impossible, to find any other impor¬ 
tant crop that could replace it 

The groundnut is thus a treasure to the country, but a treasure that 
requires supervision, and also increasing this is a matter of no great diffi¬ 
culty, seeing that, in the groundnut districts of the colony there are 
millions of hectares of uncultivated land through part of which the rail¬ 
way from Thies to Kayes already runs, or will shortly do so. 

It is therefore of paramount importance that this plant should be stu¬ 
died, and that the experiments should be resumed which were fornieily 
begun, but had to be suspended. 

Serious attempts to plough the land were made in 1898 and 1899, 
but the outbreak of yellow fever in 1900 led to their being abandoned. 
In 1905 and 1906, experiments were made in sowing foreign groundnuts 
from Egypt, Mozambique, and J ava, but as the conditions were unsatisfac¬ 
tory, only very meagre results were obtained that admit of no conclu¬ 
sions being drawn. 

Since 1907, these experiments have been suspended, and it may be 
said that no one has troubled any further about the matter. 

In order to develop groundnut cultivation, it is necessary to follow 
the example of the colonists of Malaya, who devote all the resources of 
special Experiment Stations to the study of the different plants that are 
the foundation of their wealth (sugar-cane, tobacco, tea, Levea, etc.) 
The groundnut is of sufficient importance in French West Africa to have 
a similar Station devoted to its interests. 

The Governor-General has approved of the suggestion that such 
an Experiment Station should be founded, and the local Government Au¬ 
thorities have voted the credit necessary for its establishment and main¬ 
tenance ; it now only remains to organise the work. The author gives 
some details as to the constitution of this Station and the problems it 
would have to solve The programme of the Groundnut Experiment 
Station should include the following 3 principal branches of research: 

(x) The scientific study of the plant from a general point of view . — 
A careful study must be made of every way in which it can be im¬ 
proved * The introduction of seed of foreign varieties ; the sdection of 
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these and of local varieties ; the influence of the different soils of the Co¬ 
lony ; the action of various fertilisers; the question of the spacing of 
the seed when it is planted; the different methods of cultivation (espe¬ 
cially dry-farming) ; the agricultural implements to be used. 

(2) The special study of the groundnut from the point of view of its 
cultivation by the natives. — The production of groundnuts in Africa 
is entirely the work of the native, iherefore it is very necessary to improve 
his methods of cultivation. Attention must be devoted to the best 
manner of obtaining seed and implements of a superior quality; more en¬ 
lightened cultural methods must be adopted, as well as useful measures of 
an administrative character, such as the creation of small inalienable hold¬ 
ings, sinking wells and making paths to the railway stations. Ihe nati¬ 
ves should be encouraged to emigrate from over-populated regions, like 
Massa and Pouta-Djalon, markets must be opened for the ^ale of produce, 
the number of Cooperative Seed Association and of native Cooperative 
Credit and Purchasing Societies increased, and prizes and rewards offered 
to the natives whose crops are in the best condition, etc. 

(3) The special study of the groundnut with a view to its cultiva¬ 
tion by Europeans . — Experiments have been made by Europeans in cul¬ 
tivating groundnuts on a large scale. Investigations lasting several years 
should be carried out at the Experiment Station for the purpose of study¬ 
ing the type of labour-saving machinery and implements most fitted for the 
country, and also the cost of the different cultural methods, in order to 
provide the colonist with all the necessary information. To show the prac¬ 
tical importance of such researches, it may be stated that whereas the 
native cultivator in the most favoured regions of Senegal only obtains in 
good years from 1000 to 1500 kg of groundnuts per hectare in the United 
States, a crop of 3500 to 4500 kg. per hectare may be got by means of 
intensive cultivation. 

The author next deals with the question of the diseases and pests of 
Arachis hypogaea . At Fouta-Djalon, he found the fields infested with 
Alectra arachidis A. Chev. (a Scrophulariaceac which is probably only a 
variety of A* Senegalensis). In Senegal, the leaves of Arachis are often at¬ 
tacked by a fungus which produces black patches on the leaflets causing 
them ultimately to fall. This parasite seems to flourish chiefly in wet 
seasons, and it is only then that the plant suffers to any extent. This 
disease has hitherto not been studied. In P W. A., the chief foes of the 
groundnut are insects. The author studied successively the insects at¬ 
tacking the harvested nuts, and those infesting the growing plants. He 
is of opinion that a commission of experts should be appointed to study 
the diseases and pests of the groundnut and the best means of control¬ 
ling them. 

II. — The controe op insect pests op the groundnut (i)- — 
(r) The effect of insects and drought upon the growing plant. — The chief inju- 

(1) Extract from the Anmles de Geo°mphie t Vol XXVII 1818 (Note from the Bulletin 
des M&H&res Grasses) 

£**•] 
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lies are caused by the small termite Eulermes parvulus ; the attacks of these 
insects coincide with the drought and increase the bad effects of the latter. 
Dry-farming is the best method of combating drought and controlling 
the termite, as it renders the surface of the soil less compact. It is, how¬ 
ever, also necessaiy to remove from the surface of the soil all plant remains 
(particularly the stalks of dried millet), in order to hinder the multiplica¬ 
tion of the pests; finally, early kinds of groundnut (especially the ‘ Volete ” 
variety) should be cultivated as much as possible m the aiid parts oi 
Senegal. 

(2) Damage done by insects io harvested groundnuts — After the 
harvest, groundnuts (still in their shells) are often left piled up m en¬ 
closures where they remain in the open air for some months They are 
never attacked by insects, except by a bug, Aphanns sordidus, which, 
however, does little harm. Most of the injury is done in the huge closed 
store-houses at the exportation centres by numerous destructive insects that 
attack nuts with damaged shells and, further, impart to them a disagree¬ 
able odour which depreciates the value of the oil made from the nuts and 
causes it to become rancid. The greatest precautions have to be taken, 
especially when shelled nuts are to be exported This affords matter 
for much research 

(3) The author considers the intensification oi groundnut cultivation 
%n Senegal , and expresses the hope, that an Experiment Station will 
be founded for the sole purpose of studying all the biological ques¬ 
tions connected with this plant, and that the researches will be carried on 
methodically and uninterruptedly under scientific, and at the same time 
practical, direction. 

III. — Observation on the Selection of A hypo^aa. — Even 
if the Upper Senegal-Niger district alone were taken into account, it would 
not be wise to have only one centre of seed-production. A variety of 
groundnut should be well adapted to the soil and climate of the region 
where it is grown, and the different Sudanese varieties are very dissimilar 
in their botanical, agricultural, and industrial characters. An early va¬ 
riety suiting a district with a short rainy season would, if grown m a wet 
zone, give a crop inferior to that of a later kind, and would have a larger 
proportion of damaged seeds. A spreading variety produces a better crop 
on sandy soil, but does badly on hea\y or stony soil, where it is diffi¬ 
cult to extract the roots. Einally, some varieties grow vigourously on 
wet soil, where others wither and perish. 

The author has, however, found, that, as is the case with other culti¬ 
vated plants, productivity is not a varietal characteristic but is a line cha¬ 
racter, Thus the preliminary work to be done is of two kinds: 

(1) The determination of the cultural types most adapted to the 
following conditions: 

A) rainfall below 60 an* f well-drained soil ( light soil 

B) rainfall between 60 and 90 cm < < heavy soil 

C) rainfall above 90 cm ( damp soil ( stony tod 

[*T *3 
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(2) The selection of pure lines with heavy yield (ausweiing well 
to the requirements of the industry) in the case of each type that is es¬ 
pecially suited to determined natural conditions of cultivation This 
work might p actically be done separately. Thus, the first object might 
be the improvement of the product in zones where the normal rainfall 
varies from 60 to 90 cm (as, for instance, m the Kaynes and Segon re¬ 
gion of Upper Senegal-Niger) and where the soil is well drained. To tiy 
to grow in the Niger valley between Kouroussa and Sigttere those types 
which had been selected for the Kayes district, Would, however, be to court 
certain failuie 

When a highly productive line suited to the cultural conditions of a 
given large natural region has been obtained it will be possible to induce 
the growers of a special centre to cultivate this type exclusively. The 
quality of the line will be maintained by selecting the shells for thickness, 
and the kernels for size, and by the growers pt the chosen centre only using 
seed sorted by this double process, and reserving the rest of their crop for 
distribution at cost price at the sowing season to the groundnut cultivators 
of the neighbouring districts 


S71 - Four Tannm-Yixldmg Trees of Xndo-China (especially of the Camau Region): 
‘ s Cay~Buoc ; ” “Cay-Duoe~quanh” “Vo-Duoe” and Vo-Gia (Fa.ru. Rhizopho* 
raceae)* — X I’oiivAN'k — IX Vern&t G and Nguyj2N>Du , C‘1,on’G m the Bulletin dc 
V Instil at Sa nhfique tU Year II, No 4, pp 116-123 Saigon, April, 1020 

I. — The promontory of Caman forms part of the Province of Bac- 
lieu. It has a fine future before it, being a very fertile region, admirably 
situated (near Singapore, a fiee port), and watered by several large 
racks (1) that allow of a network being formed throughout the district. 
The plain is, in fact, well furnished with water-ways, which are at present 
the sole means of communication 

The clay soil consists of recent alluvium that is still travelling sea¬ 
ward, so that the transported mud, which is a first very soft, is gradually 
arrested by the mangroves. 

Hitherto, the natives have contented themselves with exploiting 
the forests nearest the bays, rivers and racks. 

The chief trees of the region (most of which are exploited) are the 
following: 


Cay Tram . 

# Duoc 

» m . . 

# 3>a Quanh 

» Dec Taeh 

» Dec Du . ♦ 
» . 

» Mam 


fud, post*, stakes 
charcoal, posts, tannin 
Dye 
Dye 

lyittle used? 

Dye, posts 

Wood of lirst quality for all purposes 
Not used 


The author only deals with Cay-Duoc and Cay-Da, the bark of which 
is chiefly used for its tannin. 


(x) The name given to water-courses and. canals u» Indo-China. (Fd.) 
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“ Cay-Duoc ” {Rhizophora sp.) — This tree leaches a height oi from 
25 to 30 m , its circumference varying from 2 to 3 m. It puls forth nu¬ 
merous adventitious roots, which start from the tiunk at two or three me¬ 
tres from the ground, and bury themselves in the soil at distances varying 
m proportion to the height at which they originated These roots, after 
coming in contact with the soil, have the power of giving rise to other 
adventitious roots, which penetrate the soil at a still gieater distance. Some¬ 
times there are also aerial roots descending from the principal branches, 
that is to say, from a great height The trunk is usually straight and cy¬ 
lindrical, forming a shaft 15 to 20 m high without any branches. The 
wood is very close-grained, the bark thick, and the leaves are oval, smooth 
and thick. 

This tree alone furnishes about one third of the trade of the region; 
its wood is used for making charcoal of excellent quality as well as for posts 
for houses and the blades oh rice hullers It is also a good wood for 
fuel The bark supplies tannin, and a dye for fishing-nets. The charcoal 
and bark are transported on the Cholon 

Cay-Duoc is used to such an extent by the natives, that they may be 
said to be systematically destroying it. It is certain, that unless some 
measures are quickly taken for its preservation, this very valuable tree 
will shortly give place to others of less importance. This destructive exploi¬ 
tation of “ Cay-Duoc ” naturally began on the banks of the streams and 
rivers, but even now it is necessary to go far into the interior of the country 
before meeting with fine specimens 

" Cay-DA-Quanh ” (.Brugmera sp) — This tree is from 8 to 10 m. 
high, with an average circumference of o 30 m. The trunk is clothed with 
small branches, that wither as the tree grows. It grows very rapidly, 
attaining its industrial development in about 10 years. 

The bark is used for dyeing purposes by the natives, and is therefore 
transported by the Sadec, Vinlilong and Cantho. At the present time, this 
wood is the dearest and the most-prized for local consumption. Its con¬ 
tent is high It is used for fishing-stakes, being considered very resistant 
to the action of water , and also for fuel. The tree is exploited very waste- 
folly by the natives who strip it of its bark while it is still standing; they 
do not even trouble to take all the bark, the rest remains on the trunk, 
where it dnes and is wasted. Further, in the majority of cases, the wood 
itself is spoilt, and many dead trees, in all degrees of decay are met with, 
which proves that this method is by no means recent. This explains why 
trees of little value which are never interfered with, are gradually taking 
the place of those that have been so barbarously destroyed. It may be 
reasoned that more than one third of the Cay-D 4 -Quanh trees have already 
been killed in this manner. 

II. “ Vo-Dtroc ” (Rhizophora ?) and “ V0-G1A ” (Rruzuiera sp.). 
— The information respecting these trees is of two kinds: 

1) The Chinese tanners consider that drying decreases the value 
of Vo-Duoc bark, whereas it has no effect upon the bark of " Vo-Gih "; 
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hence they insist upon the former being consigned to them in a fresh con¬ 
ditions, though they have no objection to the latter being dried. 

2) These two tannin-yielding trees are used very wastefjjully by 
the natives of the Camau district, who leave a large portion of the bark 
upon the tree (note what has already been said on this subject in the case 
of the C&y-Da-Quanh). 

The authors have investigated the statement of the Chinese tanners, 
and have tried to ascertain whether the natives have any industrial reasons 
for only exploiting the trees of such a restricted zone. They have also, 
begun to study the value of the wood of these two Rhizopho/acane . 

The authors have also analysed bark samples before and after drying, 
m order to ascertain the effects of desiccation In the case of Vo-I)uoc 
bark, the loss m tannin due to resin formation was 21 24 % whereas 
in that of Vo-Gia bark, it was only 4.09 % The results of the analyses, 
therefore, proved the truth of the Cliiuese*tanners* statement. 

Messrs Vernet and Nguyen-Duc-Tong subsequently investigated the 
tannin content of bark taken from different parts of Vo Duoc, and found 
by analyses, that it decreases from he base to the top, but that the bark 
of the branches is nevertheless very useful, as it contains a large amount 
of tannin. On the other hand, there is but little tannin in the trunk bark, 
though that of the twigs is tanniniferous enough to pay for extraction 
The wood and bark of every part of the Vo-Gia, however, is of industrial 
value, but the tannin content of the bark varies greatly, according to the 
age of the tree and the part of the tree from which the bark is taken 

872 - The Improvement of West African Varieties of Rubber, — van Vhs/s (Head of 

the Rubber Service of the Institut Colonial Ue Marseille), in tlie Bulletin des Caoutchoucs 
de VlnsUtut Colonial de Marseille, 1020, No 1, pp 58 Marseilles, jrjjo 

The defective preparation and wilful adulteration of African rubbers 
has caused them to have depreciated to such an extent that some kinds 
can find no purchasers when offered for sale. 

M. G. Van Pelt, Chief of the Rubber Service of the Marseilles Ins¬ 
titut Colonial, who was sent on a Mission to West Africa with the co-ope¬ 
ration of the principal commercial houses of 1<\ W. A., has returned af¬ 
ter spending 9 months in Guinea, Upper Senegal-Niger, and the Ivort Coast. 
In the course of his travels, M. Van Peut investigated the conditions of 
the African rubber industry, and tried to discover how it would be pos¬ 
sible to remedy the depreciation of the product. The conclusions arrived 
at by this specialist are given in his report. 

It became apparent that if it were in reality a question of technique, 
it would be necessary to study, from a general point of view, the organi¬ 
sation of the country and the methods of work adopted both by the Euro¬ 
peans and the natives. Only in this manner would it be possible to obtain 
the data necessary for deciding upon the best measures to advise, and to 
fed assured of their feasibility. 

The report is divided into the following 3 parts: 

A) French Guinea : I. The Guinea Office ; II Cr&pw*. 
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P) Ivory Coast: I. The tmprovement of the native products: 
IT. Cr*pm%* 

C) OrG ANISATION OF PRODUCTION 

A) French Guinea — (1) The Guinea Rubier Office * Guinea 
rubber is a liane rubber obtained from Landolphia , therefore it has natu¬ 
rally much tensile strength and is relatively little liable to great altera¬ 
tion, such as stickage. This places it in a higher class than the Funtu - 
nuz rubber which comes chiefly from the Ivory Coast 

If, like all African rubbers, Conakry “ Red Nigger has been sold at 
prices considerably below that fetched by plantation rubber, it must be 
admitted that, far from going from bad to worse, it has been able, since 
the serious crisis of 1914-1915, to regain a most satisfactory position on 
the market, and the credit of this is due to the Guinea Office. 

Tins Office was fortunately established in time (September 18, 1918) 
to permit of the application of the only means by which wild rubber could 
continue to compete satisfactorily with plantation rubber It aimed at 
giving a guarantee that all the tested rubber exported had been thoroughly 
sorted, and that all the badly prepared, or adulterated portions had been 
removed. This practically corresponded to the use of a trade-mark en¬ 
suring the quality of the rubber sold under its auspices. Before the 
Office was established, the rubber was tested m a very unsatisfactory 
manner by the Custom House Officers. 

At the Guinea Office, which works under the auspices of the Conakry Chamber of Com- 
meice, the sorting of the rubbers is based upon individual examination of all the blocks or 
strips, composing the more 01 less compact masses sent from the purchasing factories to the 
port for shipment. This sorting, which necessitates the complete disaggregation of these 
masses, is carried out by a specially-trained native sla*f under the direction of a European 
Any consignment that is still damp is re-dried, and only suited when all the moisture lias 
been removed All blocks or strips containing impurities, or showing traces of alteration, are 
rejected 

The rubber passed by the Ofhcc is exported m sealed sacks The rejected rubber ma3 r be 
exported by the owner, but only on condition, that he pays a hue of 5 fr per kg, and that 
the bags are marked “ adulterated rubber, ” 

It may well by supposed that the eUects of such severe regulations were soon shown In 
the course of the first season (1016-1917) the Office rejected as much as *55 and 30 % of some 
consignments; after the second year (1917-1918), the percentage of lejected rubber rarely 
exceeded 15 % tu the worst cases, whereas m the majority of the consignments, only uoin 
3 to t °o weie refused. In 1918-1 <119, the average number of rejections exceeded ^ %. 

By means of very careful collection, theoretically it would be possible 
to obtain a much higher standard than that required by the Office, but 
given the difficulties of getting workers, and the apathy and sloth of the 
natives, the degree of purity exacted by the Office is the highest that it 
is possible to obtain in practice 

The Office has clearly demonstrated the superiority oE the block 
over the strip (i), the former being more easily tested. 


(1) As is well-known, the blocks and strips are obtained by the native tapper placing 
upon the incision small cords of coagulated rubber (Ed.) 
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The author thinks that the working of the Guinea Rubber Office 
could still be improved Tor this, it would be necessary to have at Co¬ 
nakry a working expert technical staff in close connection with a scientific 
staff, such as that of the Maiseilles Iiistitut Colonial All that then would 
be needed would be to collect the data obtained from the examination of 
the rubbers in question, which could be used in classifying the piocluets, 
and form a basis for improvements m the methods of preparation. 

II — Crcfiing — So far, only the possibilities of improving 
rubber by different methods of sorting, or collecting it have been consi¬ 
dered. It now remains to be considered how to put the Guinea rubbers 
on the market, after freeing then by mechanical means from their impu¬ 
rities, that is to say after crying (i) 

In a previous paper on the subject of the cieping of African rubbers, 
the author principally aimed at biinging forward all the conditions requi¬ 
red in order to ensure the^ maximum chance oi success to this operation, 
should it be carried out by the importers He then points out that crap¬ 
ing should not merely be a means of cleaning the rubber, but a method of 
creating standards for wild rubber, each type being ch lacterised by cons¬ 
tant properties. 

With a view to determining the conditions under which it would be 
possible thoroughly to carry out the operations necessary for the complete 
craping of Guinea rubbers, the author sets forth the results to be attained * 

(1) To obtain after washing, a perfectly clean rubber retaining, after the process, the 
maximum of it** original properties 

(2) To carry out the washing, erepmg, and drying, undei such conditions that a pure 
homogeneous standard product ib obtained 

If valuable results are to be obtained from the experiment, it is necessary (the details 
of the operations being hxed and maintained constant) nevei to introduce more than one 
variable factor at a time (foi instance duration of washing, temperature of the water used 
for soaking, etc) 

(x) Soaking — It is necessary to determine ' (a) The length of time necessary to soften 
the masses of rubber sufficiently ; (6) the temperature ol the water in the process ‘(c) it is also 
well to test the acidity of the rubbe 1 when put to soak, and to find whether the alkaline soaking 
water has a good etfect upon the rubber by causing it to vulcanise more readily (the presence of 
very small amounts of acid are known to retard this pioces-o) 

(2) Washing — The work of the ** Universal Washer ” must be distinguished from that 
of cr&pc washers In the ca c e of each kind ot rubber, the lollowing data are to be determined : 
(a) The content oi mechanical impurities and the loss on washing' (b) the minimum tune oi wash- 
ing required to remove these foieigu bodies, ( c ) the best means of counteracting any bad 
effects produced upon the rubber by the mechanical treatment during washing, and the condi¬ 
tions necessary to reduce them to a minimum 

As a regards the last point, the author states that the bad effect 01 crepmg and washing 
on the tensile strength of the rubber has been greatly exaggerated This is especially the 
case with mixed African rubbers, that are washed some time after coagulation, whereas the 
plantation erdpe coagulum from the Far Hast is treated while yet fresh. 

The mechanical process can be controlled by carrying out vul cani sing tests on samples 
of rubber that have been washed fox a shorter or longei time Further, by referring to 

(i) See JR., Jan., 1920, No, 119 (JSd*) 
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pie violin cxpenmuils 011 the cilect of tlie temperatuic of the soaking water, it will be seen 
whether it is 11 tees ,my to altei this facte ml 

(-;) Utyntz — Thro- factor^ eomt into plu> (*) The thickness oi the crepes, (2) The 
tempcratuie <>x the diyim* thambti (this i-> of special importance m the case ol rubbers that 
are inclined to stick) , (■$) ventilation (natuial or aitilici.il) 

The author describes m detail all the operations to which the rubber 
should be subjected in the creping~factons viz. (1) soaking , (2) washing; 
(3) drying 

The treatment that has been proved by experiment to be the best for 
a given rubber, should always be applied m exactly the same manner 
It is only in this way that it will be possible to create standards for 
rubber 

The extent of the scientific investigations required would entail the 
establishment of a laboratory at Conakry, which is hardly possible, fur¬ 
ther, even the mechanical washing cannot at present be carried out there, 
as crepmg is intimately connected with preliminary laboratory work. 

The author states that if ^Conakry were selected for the site of the 
creping-factory, many of the difficulties he had anticipated prior to his 
voyage to Guinea with regard to its installation would be overcome, as 
the supply of physically pure water, motive force, and labour would then 
constitute no difficulty. 

The climatic conditions, however, constitute a very serious difficulty, 
especially the fact that the year is divided into a clearly marked rainy 
season, and a dry season The extreme humidity of the atmosphere 
during the former renders it impossible to dry the washed crepe by na¬ 
tural means Unless recourse were had to special drying-apparatus, a 
crepmg-factory could only work under favourable conditions during the 
6 months of the dry season, that is to say, from November to April. 
The consignments of rubber arriving during this time would have to be 
stored until work was resumed or else shipped to Europe without the treat¬ 
ment the other rubbers receive. 

The author has studied the question of the machinery and staff ne¬ 
cessary for installing a creping-factory in Africa* 

Taking into account the fact that work can only be done during 6 
months of the year, and at the rate of 25 working days per month, i. 
e., a total of 150 days, a factory with 1000 tons of rubber to erfepe (a 
quantity which the writer states is the average annual production of the 
Colony) would need plant capable of treating 6 y z tons a day * 7 sets of ma¬ 
chines, each consisting of x universal washer and 2 cr&ping-washers. 

Another arrangement, which would obviate the use of so much plant, 
would be to work the factory continuously throughout the dry season, by 
employing 3 gangs of workers on 8 hour shifts. Under these circum¬ 
stances, a factory with 3 sets of apparatus would suffice. As, however, 
the native staff requires constant supervision, this would entail doublihg 
the European staff. * 

Seeing that the natives have to be taught their work and cannot be 
depended upon, the author considers that it is npt advisable to carry on 
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the work only during the dry season and that it would be better to con¬ 
sider the question of installing an artificial drying-plant that would allow 
of operations being continued during the whole year 

All things considered it would be best, then, if the importers them¬ 
selves carry out the craping During the time that must elapse before 
the operation, the scientific laboratory and the factory should be ins¬ 
talled m Europe Eater on, when all the woking details are established 
and the special Staff formed, the whole plant could, if it appeared eco- 
nrically advisable, be transported to Conakry, where the rubber would 
be concentrated 

After examining the circumstances in which it would be possible for 
the importers to undertake the creping, the author considers that they 
would have every chance of success m starting this autonomous industry. 

They would m fact find themselves in such a situation that, as regards 
the mechanical cleaning of rubber, they would obtain results tar superior 
to those obtained by manufacturers m their factories. 

B) Ivory Coast — Most of the rubber m the Ivory Coast is ob¬ 
tained from Funtumia, and though there are also large quantities of the 
liane, LandolpJna, similar to that yielding the Guinea rubbers, tree rubber 
has always taken the first place. 

Funtumia rubber is inferior to that from Landolphia , and has less 
tensile strength ; a block of the former offers more resistance to stretching 
than a similar piece of the latter) ; its resin content is high (it may amount 
to from 7 to 15 %}, thus needing more sulphur in vulcanising, and it 
has a great tendency to stick. 

Plantation rubbers caused a considerable fall m the prices of Fun- 
twma rubber which reached the market in a bad condition, owing to thepie- 
sence of impurities, to stickiness and intentional adulteration. So much 
had it depreciated that at times no purchaser can be found for the consign¬ 
ments 

Rubber is no longer allowed to be made up in “ lump ’* as formerly, 
but has to be formed into thin blocks, or " biscuits ” , this tends to 
hinder fraud, but it cannot affect the sticky alteration that takes place 
in the rubber itself. 

It was formerly supposed that the stickiness was due to microbio¬ 
logical action, but more recent investigations would seem to show that the 
alteration is caused by depolymerisation followed by the oxidation of the 
rubber. Before starting on his mission, however, the author had examined, 
at the Marseilles docks, many samples of Funtumia rubber from the Ivory 
Coast, and had found that the sticky zones seemed to be formed around 
imperfectly dried pockets from which the uncoagulated serum and latex 
had not been able to exude. This observation suggested a line of work 
for the experiments that he intended to make during his voyage. 

In the case of he Ivory Coast, just as in that of Guinea, it was a ques- 
tiofi of directly improving the quality of the rubber by changing the me¬ 
thods »of preparation, and of subsequently seeing whether it would be 
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possible and desuable to undertake the mechanical purification of the 
rubbers of the Colony 

I — The improvement of the native methods of preparation — It 
has been seen that it was the direct intervention of the trade, by means 
of the Rubber Office, that saved the situation, as far as the rubbers of 
Guinea were concerned. No such Office exists on the Ivory Coast, though 
it is greatly needed on account of the very bad quality of the rubber. The 
only measures that have been taken are * (i) The enforcement of a de¬ 
cree prohibiting the preparation or sale of rubber in any other foini than 
that of “ biscuits ” , (2) the enforced inspection by the Custom Officers, 
assisted by a dealer, of all consignments of rubber on their arrival at the 
port of exportation These measures pioved wholly insufficient, the ins¬ 
pection being a mere formality, and carried out in a perfunctory manner 

The author is, however, at pains to prove that certain measures might 
be taken which would ensure an improvement in the Ivory Coast rub¬ 
bers Some of these have to do directly with the preparation, while the 
others are of a general nature. 

The Ivoiy Coast natives coagulate the latex with boiling water, 
and as M. van Pei/t had come to the conclusion that no better method 
could be devised, he devoted his attention to improving it to the utmost, 
in order to obtain rubber of the best possible quality. Experiments made 
at the Bingeiville laboratory led to the following conclusions: 

(1) The volume of boiling water should be at least 4 times as large 
as that of the latex to be coagulated 

(2) A large number of portions of latex ought not to be successively 
coagulated in the same boiling water, as the accumulation of serum due 
to each of the previous operations greatly decreases the coagulating power 
of the water The coagulum obtained from water containing a large 
amount of serum, is dark and is less easily stretched 

(3) The bad effects of an excessive amount of serum and water, 
both as regards the colour and keeping qualities of the rubber, showed that 
it was necessary to make the coagulum into biscuits containing as little 
serum and moisture as possible. This can be done by the help of a small 
hand cutting and stretching machine 

II Craping — Theoretically, the need for creping this rubber is 
disputable for, as Fnntumia is a tree, its latex can be extracted in a 
sufficiently clean, puie condition. In practice, however, ergping is in¬ 
dispensable, as when the natives work alone and without any competent 
control, the results of their labours leave much to be desired. 

The author thinks that as the climate of the Ivory Coast is even 
more damp than that of Conakry, any factory set up there would have 
to be provided with artificial drying-plant, for a factory only working 
during the dry season is quite out of the question. 

It is necessary to begin by setting up such a factory in Europe; if, 
after the craping is working properly and the results of the operation have 
been tested industrially, it is found that the return is sufficient to warrant 
the expense entailed in transporting the plant to the Colony, this could 
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then be done, and the whole factoiy might be removed to the place where 
the rubber is collected lor shipment 

C) Organisation of production — The mistakes that have been 
made with regard to African rubbers should serve as a warning that ought 
not to be disregarded in the case of the other products oi West Africa When 
rubber was selling at a very high price (15 to 20 fr. per kg), no trouble 
was taken in its production, as no matter how inferior its quality might 
be, it was sure to find a purchaser. 

The natives and dealers, who were often unscrupulous, cared only 
for the present gain, and gave no thought to the future. Is was only when 
large supplies of rubber reached the market, that any tiouble was taken 
to improve the quality of the product, and it was hoped that this would 
be effected by the help of administrative measures Unfortunately, 
everywhere, and in West Africa m particular, theieis a great difference bet¬ 
ween making a decree and having it carried out. This is a commercial 
matter, and those interested must follow in the steps of the Guinea Office. 

The author draws attention to the neglect from which other French 
West African products are suffering (palm-oil for instance) and states that 
no time should be lost in trying to improve them as much as possible 
The organisation and development of production are the only means by 
which so-called savage countries can be made more civilised. What is 
required is an understanding between the traders The commercial 
companies must see that their produce, rubber, etc , is propelly prepared; 
they need competent experts and of common accord and at their joint 
expense, they should provide a complete technical research organisation. 

It must, however, be well understood that the suggested improve¬ 
ment and increasing of the rubber production by means of changes in 
the native methods are only temporary expedients, and the real object 
is the introduction of systematically worked, regular plantations. 

The plantation system has proved so satifactoiy in the East that it 
mighty be advisable, even now, to make plantations of latex-yielding 
trees in West Africa. This does not apply to other trees the systema¬ 
tic cultivation of which is still on trial in other countries. 

The idea of making plantations at once laises the question of labour 
in Africa . By the use of machines, however, this could be supplemented 
to a certain extent, and on the other hand, the natives could easily be at¬ 
tracted to the plantations by providing them with confortable dwellings, 
good food crops, and hospitals, etc. For these very reasons, the sani¬ 
tary condition of both the European and native staffs is, as a rule, batter 
in the Eastern Colonies than it is 111 Africa. 

< 'The author is convinced that the moment has come for the large 
African companies to take these steps. It was for the very purpose of 
finding a solution to the difficulties set forth above, that two of the most 
important of these companies the Compagnie Frangaise de l’Afrique Oc- 
cidentale, and the Compagnie commerciale de l’Ouest Africam, entrusted 
to the author the mission which he carried out under the auspices of 
the Colonial Institute of Marseilles and of which he now renders account. 
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873 - Coconut Milk, it is Characters, Composition and Uses. — i,mnxE, a ,m the Bul¬ 
letin economist de VJndochnit , Yeai XXIII, New S^iio, No 140, -pp 125, figs 1, tlia- 
giains [ Ilanoi-Haiphong, Jan Peb 19*20 

Much has been written about the coco palm ( Cocos nucifera t,mn); 
certain parts if its fruit, such as copra, have been the subject of careful 
study, and used m many different ways The nulk found m the cavity 
of the nut is certainly one of the products that has been least analysed, 
and therefore very little is known of the details of its composition Wher¬ 
ever the coco-nut palm grow-*, however, the inhabitants make great use 
of the milk 

The author principally deals with the coconuts of Cochin-China, 
where there are 4 chief vaiietics of Cocos nucifera those known as “ Bi " 
and “ Ta ” yield much copra, but little is obtained from the “ Tua ” 
variety, and still less from the “ Xiem ” 

The nuts of the first two kinds are almost exclusively used tor their 
milk, which is taken fresh The “ Bi ” variety of coco palm bears large 
fiuits, and is already intensively cultivated in a good number of planta¬ 
tions The third variety is most grown m the provinces of Gia-dinh, 
Mytho and Bentre. The Xiem variety is rather common in the pro¬ 
vinces of Gia-dmh, Mytho, Bentre and Thudaumot The author mentions 
a certain number of analyses made previously by different investigators, 
but the results were very incomplete and inaccurate The new expe¬ 
riments required were earned out at the chemical laboratory of the Pas¬ 
teur Institute at Saigon, and the author, gives a detailed account of 
chemical investigation of coconut milk, which vanes greatly according 
to the variety, the age, and the region where the tree grows, as well 
as according to the season, the degree of ripeness attained by the 
fruit, etc. 

The author only devoted his attention from a practical and utilita¬ 
rian standpoint to the milk of the fully-developed and unnpe nuts of 
the Xiem and Iyira vaneties, and to that of nuts with ripe copra. 

1) The coconut milk from fully-developed and unripe fruits of the 
Xiim and Lad varieties . — The average amount of directly reducing su¬ 
gars (levulose, glucose) present per litic of the milk of these nuts, may 
be reckoned at from 50 to 55 gm There are usually about 3 5 to 5 5 gm. 
of salts, consisting, for the most part, of potassium salts, sodium chloride, 
lime, and phosphates 

When the milk is required for drinking, it is best to select green nuts 
which are quite developed and have their cavity as full as possible. As 
the nut ripens, the milk becomes poorer in sugars, and the salts content 
increases, so that it is no longer a pleasant drink, and does not quench 
thirst. Further, if the salt taste is too pronounced, it may have other 
disadvantages. If good nuts are selected, and this only requires a lit¬ 
tle practice, the milk when taken in moderation is a wholesome, pleasant 
drink for tropical countries, costing little or nothing, and saves the use 
of other food. The coconut provides travellers in the bush with excel¬ 
lent food, and its milk affords a refreshing beverage to town-dwellers. 
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2) The milk of ripe plantation coconuts — Copra-yielding nuts, 
while still green, give, like the other varieties mentioned, milk of the first 
quality, but as they are grown for their copra, they cannot be gathered 
till they are ripe. At this time, as is shown by the author's analyses, 
the amount of sugar falls to 20 gm. per litre, the numeral content rises 
to from 5 to 6 gm., and the proportion of nitrogen compounds also 
slightly increases. The author advises feeding this milk to stock , if 
used for this purpose, it must be collected m a cleanly manner and given 
to the animals a few hours after the nuts are opened. The coconut milk 
can be added to the animals drinking-water, experiments m this con¬ 
nection are being carried out by M. Girard 

The author urges the planter not to waste coconut milk, even if only 
on account of the potassium salts it contains. It it is not intended foi 
the use of stock, it can be collected iu vessels, and before, or after fer¬ 
mentation, a little slaked lime, or phosphate of lime, can be added, so 
as to form a mixture to be used as a manure for heveas or coconut 
palms 

The adulteration of cows* milk with coconut milk. —- This is done 
more frequently than is supposed, but the fraud is easily detected by 
means of chemical and microscopic analysis, in the way described by 
the author m his article 

Coccnmt milk used m medicine. — [From its composition, coconut 
milk has therapeutic properties, and is a true vegetable serum, as well 
as an ordinary beverage. Very interesting experiments have been made, 
at the Saigon hospital, upon patients suffering from ben-beri, neurasthe¬ 
nia, malarial anaemia, pneumonic influenza, etc The experiments will 
be resumed, but so far it can be stated that: 

(1) Coconut milk taken in moderation, that is to say, to a maxi¬ 
mum of 500 gm. daily, is not poisonous ; green, fully-developed, but 
unripe nuts must be chosen. 

(2) Coconut nulk has undoubtedly diuretic properties, and seems 
to have a beneficial effect upon many acute, or chronic, cases if the kid¬ 
neys are not obstructed. 

In short, in the colonies, at great distances from well-supplied and 
equipped hospitals, coconut milk is most useful, as it is a medicinal 
solution which is easy to procure, sterile, cheap, and efficient. When re¬ 
moved from the nut, filtered, and sterilised 111 an autoclave, it will keep 
a long time. 

Coagulation of rubber latex — In some newspaper articles, coconut 
milk has been recommended as a coagulant for latex The author has 
made some experiments 011 this subject, using 4 cc. and 6 cc of coconut 
milk to 100 cc of latex, at the end of 48 hours, however, coagulation 
was still incomplete and the latex was of a brown colour. With age, 
and in contact with air, coconut nulk becomes acid, thus if the acid content 
at the time the fruit is opened, is 0.37 gm, per litre, it wjII have increased* 
11 days, to 8.88 gm. If it were used at this time, it might after 
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being clarified, act as a good coagulant for latex. But if the process 
depends upon the action of the acids, pure acetic acid, which can easily 
be added in the amount required, is preferable, 

874 - A Contribution to the Study Of the Citronellas. — Schaeffer, m L\t .ronomie Colo - 
mal) Bulletin men^uel du Jardin Colonial , New Series, Year, IV, No 27, pp 65-73 > 
No 28, pp 114-118, No 29, p 168-169 , No 30, pp 192-208, figs, photographs Paris, 

1919-1920 

The citronellas belong to the genus Cymbopogon of the family Gra- 
mineae, and are plants that yield essential oils. According to Dr. P. 
Stapf (i), the genus includes : 

(1) Palmarosa ” : C. Martini Stapf, var. Motia — Andropogon 
Martini Roxb. 

(2) “ Ginger Grass ” : C. Martini Stapf var. Sofia = A. Martmi 

Roxb, 

(3) “ lemon Grass ” : C. citratus Stapf, = A, citratus D. C. 

C. flexuosus Stapf 

C. pendulus Spapf. 

C. coloratus Stapf. 

(4) “ Citronella ” : C . Nardus Rendle var. Linnaei (typicus) 

Stapf. 

C. Nardus Rendle var. con/ertificrus Stapf. 

C. Nardus Rendle var. “ Rena-batu ” 

C. Wintenanus Jowitt, <f Maha-pengiri 
The author studies these different varieties successively. The cul¬ 
tivated citronellas are C . Wintenanus Jowitt, or, “ Maha-pengin ” and 
C. Nardus Rendle, or “ lena-batu 

He also studied the citronella m Ceylon and in Java from the stand¬ 
point of cultivation, uses, and trade. By distillation, oil of citronella is 
obtained, this consists of geraniol and citronnellal, which are employed 
in perfumery and soap-making, chiefly on account of the strong rose scent 
of the geraniol. After distillation, the citronella stalks are used as fuel 
in steam-generators, and can also be made into paper. 

The cultivation of citronella is much to be recommended on account 
of the growing demand for geraniol, and the many ways in which citro¬ 
nella oil is employed. The best variety to grow is ** Maha-pengiri ”, as 
the oil it yields is of superior quality. This plant requires a very hot, 
damp climate, and a rich soil. The cultivator must have plenty of la¬ 
bour at his disposal if a paying cropisto be obtained. 

The French colonies, thanks to protective duties (which amount to 
an actual bonus of 1 fr. per kg.), could cultivate citronella to great advant¬ 
age for the purpose of supplying the Paris market with essen¬ 
tial oil 


(i) Kern Bulletin, No 8,1906, pp. 302-364? The Oil Grasses of India and Ceylon. {Ed.) 
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875 - The Colas Ol Indo-China. — Veknet, G., Ngttyen-Vait-Lieng and Nguyen- 
DtrC-I/DNG, in the Bulletin asncole de I’lnstitut seientifique de Satqon, Year II, No 5, 
pp 151-156 Saigon, May 1920 

The variety grown in Indo-China is Cola niitda mixta, for it has 
only 2 cotyledons, and its seeds are red, white or of various interme¬ 
diate shades (i). 

Different Indo-Chinese Agricultural Stations have possessed some of 
these trees for a long time, "but as they are few in number, they have 
hitherto only been used as a source of seed, or cuttings when required. 
Planters have naturally hesitated to cultivate the plant on a large scale, 
as it has no certain future before it. 

There are, so far, no regular Cola plantations in the country, though 
on many concessions there are sufficient trees for the fruit to serve as 
a basis of a certain amount of trade. 

All soils do not appear to be equally well-suited to C. mtida ; thus, 
at the Honghiem Experiment Station, the average yield m 1916 was 
only 6.45 kg. fresh nuts per tree, although their caffeine content was 
very good. 

Some of these trees exist at Suoi-Giao, in the plantations belonging 
to the Pasteur Institute, but their yield has always proved extremely 
irregular, and whereas certain of them have borne large crops, others are 
completely sterile. Some trees that fruited regularly hitherto, now 
produce much less, owing to their having been gradually buried in the 
midst of a hevea plantation, where the thick shade prevents the fruit 
ripening. 

If, however, the crops at these two Stations are unsatisfactory, this 
is not the case everywhere in Indo-China, especially on certain red soils 
of Cochin-China. In fact, M. Girard planted 11 cola trees on his con¬ 
cession at Suzannah in 1913 ; they are now 7 years old, and although all 
the crop has not yet been gathered, they produced between November, 
1919, and March, 1920, 418 kg. of fresh nuts, i. e, 38 kg. per tree. 

The authors deal solely with nuts from the Suzannah Station {2) 
supplied by M. Girard. 

The size of the fruit and the nuts is very variable. It can be said 
that, as a rule, the fruits that ripen first, and those gathered at the height 
of the season, are finer and contain larger kernels than the late ones. Ge¬ 
nerally speaking, the finest fruits have the largest kernels. Sometimes, 
owing to the abortion of some of the ovaries, each fruit has very few kern- 

(x) In 3 ns article ** Btude sur les kolatiers du jardm 6conomique de Singapore ” M B. 
Matbiett writes in The Gardens Bulletin of the Straits Settlement, Nov, u, 1918 : ** Cola 
mtida includes those trees having only 2 cotyledons and Cola acuminata those with more 
than 2 cotyledons The kernels or ** nuts ” of the cotyledons trees are considered the best ; 
the natives of West Africa (who are great consumers of cola nuts), prefer them to those 
borne by trees with more than 2 cotyledons 

3 varieties of Cola mtida are known, viz, (1) C mtida alba with white kernels , {2) C. 
ttdUda rubra with red kernels ; (3) C. nitida mixta which both white and red kernels {Ed)* 

(2) Mention has already been made in the Review of the fine hevea plantation at Su- 
zaitnah. See JR, Beb., 1919* No, 205 and Jan,, 1920, No, 50, (Ed) 
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els, but these grow to a great size, and are larger than the finest usually 
produced. 

The greatest variations observed by the authors in the weight of the 
seeds was between 8.2 and 43.3 gm. m the case of fresh specimens, where¬ 
as the weight of the fruits varied between 256 and 631 gm. 

The white pulp surrounding the seeds contains nearly 9 % of sugar, 
from which by fermentation, about 4 % of absolute alcohol can be obtained. 

Hitherto, the cola nuts are the only part of the fruits regularly used, 
e. g., in medicine in the preparation of different extracts and wine. In 
the country where they grow, they are much eaten by the natives, and 
they enter into the preparation of different European food products, 
after being mixed with sugar, chocolate, various kinds ot flour, etc 

In the manufacture of alcoholic extracts, the dry powdered seeds are 
extracted with 60 % alcohol, and the extract thus obtained is concen¬ 
trated until one litre of the solution contains an amount of extracted 
matter corresponding to x kg. of dried seeds, or in other words, until 
this alcohol contains 12.5 % of dry extract (Codex 1918, and Dr. BrxS- 
semorets’ formula). 

When fresh fruit is used containing 40 to 50 % of moisture, more 
highly concentrated alcohol may be added ; in such a case, the authors 
used 75 % alcohol. 

The following two analyses will give an idea of the high content of 
cola nuts from Cochin-China : 

Analysis No. 2303. 

1) scatter extracted in a Soxhlet in 75 ° alcohol 15-34 % of dry nuts 

Ash of extract . 0.32 » 

>) Matter extracted in a Soxhlet in 75 ° alcohol 13 11 » 

Ash of extract . . . . 0.27 » 

Analysis No. 2306. 


Moisture % of raw material, dned . 



0 850 % 

Nitrogen i 182 %, expressed as albuminoids 
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In the same fruit, sometimes the dark seeds, and sometimes the 
lighter ones, are the richer in alkaloid, so that, there is no correlation 
between the colour of the seed and its caffeine content. 

Cochin-China cola nuts have a very good average caffeine content, 
and the authors found that it varied from 1.19 to 2.39 % of the dry nut, 
whereas the powdered nut of commerce contains from 1.25 to 2 2 %. 

With a view to the utilisation of the nuts grown m Indo-China, the 
authors suggest that the concentrated alcoholic extract should be made 
on the spot, instead of sending the dried fruit (which may become mouldy 
on the voyage) to Europe. In this way, products with a finer flavour 
would be obtained 

According to the researches of Goris and Arnauld, a portion of the 
caffeine is combined with the red colouring matter of the cola nut, 
and this organic salt splits up progressively m the organism. To this 
peculiarity is due the prolonged action of caffeine when used in this form. 

Messrs Goris and Arnauld have also shown that this organic salt 
disintegrates gradually during the drying of the cola nut under the in¬ 
fluence of a special diastase that is present. It was for the purpose of 
preventing the disintegration that the idea was entertained of destroying 
this diastase before the nuts were dried, so as to preserve all the original 
value of the product. They advised that the nuts should be exposed 
in an autoclave for some minutes to the action of a temperature of io5°C, 
or else immersed for a few minutes in boiling 90 % alcohol. These in¬ 
vestigators also prepared their " intraits ” (1) of cola by treating the 
freshly-ground nut with 90 % boiling alcohol. 

876 - “Tam That” ( Pa.nax repens (?)) a Medicinal Plant Serving as a Substitute 

for Ginseng. — Crevost, Ch in the Bulletin economique de VIndochine Year XXIII, 

New Senes, No. 140, pp 107-1x0 Hanol-Halphong, Jan.-Feb,, 1920. 

Tam-TMt should be very carefully examined in order to settle its 
botanical identity, many different opinions having been held on the sub¬ 
ject It appears that the plant has been correctly determined as Panax 
repens Max., an Araliaceae of the same order as ginseng. 

Its rhizomes yield a medicinal substance said to be the nearest sub¬ 
stitute for true ginseng ( Panax Ginseng Ness.), which has a wide-spread 
reputation as a tome stimulant and aphrodisiac, which builds up the 
strength of convalescents, and especially of women after childbirth. 

The author deals with the cultivation of " Tam-That ”, and the trade 
in its rhizomes. He has reached the following conclusions 

_ Being a long-lived plant, it cannot be grown in high latitudes as 
easily as an annual like the opium poppy; for this reason, it can only 
be cultivated by well-to-do persons, and would not suit most of the moun¬ 
tain peasants. Nevertheless, it would be worth while cultivating it more 
intensively in those high districts where it has already established it¬ 
self to some extent, and substituting it in a considerable measure for the 

(1) “Iattaits ” ate solutions containing vegetable principles in the same chemical con¬ 
dition as those found in the living plant. {Author's note) 
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poppy. This has been done to a certain degree m Yunnan, so that there 
is nothing to prevent the same course being adopted in Tonking. The 
product, like ginseng, is a panacea and not a drug for the cure of any 
specified disease, but no doubt, it would be used in Europe. Even if it 
found no market there, howevever, its intensive cultivation m Tonking 
would still be advisable, the only disadvantage to be foreseen being a pos¬ 
sible fall in the price of the rhizomes, but this is a fate that awaits many 
other crops. 

877 - The “Primativo di Gioia” (Early Gioia) Vine. — Musci, G and S-uramro, J a., 
m the Rtmsta di Ampelopafia Year I, No 2, pp 1-5, figs 1 Alba-Lxvorno, January 15, 
1920, No 3, pp 36 - 37 , February x, 1920; No. 4, pp +9-51, February, 1920 

Prof. Sannino gives an exhaustive summary of the monograph 
written by Prof. G. Musci (Royal Technical Delegate, Director of the Bari 
Consortium for the Protection of Vine-Growing); and appends some short 
observations. 

“ Pnmativo di Gioia ” is a vat grape which appears on the Italian 
market during the last 10 days of August. This vine, which is also 
known simply as “ Primativo ”. or " Primaticcio ”, belongs to the hilly 
zone of the districts of Gioia del Colie and Santeramo, which is composed 
of the spurs of the Murge, the lower slopes losing themselves in the rich 
alluvial plain of the Marine. On these hills, which rise from 400 to 500 
metres above sea-level, it finds the most favourable conditions of growth, 
for the number of calories necessary for ripening its fruit is considerably 
less than that required by the other varieties cultivated in Apulia. 

“ Primativo ” grapes are largely imported into France, where the 
must is mixed with that obtained from local grapes, because it imparts 
to the wine a bouquet much resembling the flavour of certain French 
wines. 

Nothing is known of the origin of this vine, but gome persons have 
regarded it as ? degenerate Burgundy Pinot, and others have identified 
it with the Cesanese vine, but Sannino has pointed out that there is a ' 
great difference between the leaves of these 3 vines. As Ptjlliat ob¬ 
serves, in " Mills varietis dg Vignes ", the Gioia “ Primativo " much re- 
sembles a black Piedmontese “ DolcettoThe researches of Musci 
have revealed that towards the end of the XVTII century, a vine was 
selected at Gioia del Colie which was more adapted than the others to 
red soils (“terre rosse”) (1) and should produce early abundant, and 

(1) Tids earth is rich in hydrated sesquioxide of iron mixed with varying proportions of 
day and at times silica, but rarely lime It is formed beneath the upper layer of soil and is 
derived from the disintegration of the compact limestone on the subsoil. Although this red 
earth is sometimes lucre then 80 cm. thick, it is olten much less, and occasionally thins out 
altogether, in which case, the compact calcareous rock; of the subsoil m exposed. The lime¬ 
stone is traversed by conchoidal fractures in some places } the strata are usually i m. thick, 
and are either horizontal, or slightly inclined Occasionally, intercalary beds of a few centi¬ 
metres thick occur, but as a rule, the rook is uniform, showing no signs of stratification* 
This red earth belongs to the cretaceous, and as has been shown by De Giorgio it corres¬ 
ponds to the 44 terra rossa ” of Friout, the Carso, and Albania From the lithological and stra- 
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excellent grapes. It is owing to its early ripening that this vine was 
named “ Primativo *\ From Gioia de Colie, it spread throughout Apulia, 
and was grown a little m Basilicata. If its identify with Dolcetto can be 
proved, the “ Primativo ” variety is the vine most cultivated in Italy. 

The Gioia “ Primativo ” has the following chief ampelographical 
characters:— . , 

Stock rather vigorous; habit upright. 

Shoots of average length and diameter, intemodes short, striated, 
and wine-coloured, the tint becoming darker near the nodes. The latter 
are regular, and bear average-sized, prominent, spherical buds, tendrils 
few and bifid. 

Buds downy, green, and bordered with red. 

Adult leaf of average size “ five-lobed, upper surface rather bright 
green, not glossy, smooth, flat, supple and glabrous; the lower surface 
is pale green, rugose, and covered with thick down ; petiolar sinus deep, 
rounded, forming a V. Dentation consisting of one senes of irregular, 
slightly-bent, unequal, sharp teeth Veins raised, inclining to red in the 
centre, tomentose on the lower surface 

Petiole s / 4 length of median vein, thin, thickening at base, grooved 
throughout its length, tinged with red, forms a right angle with the la¬ 
mina. In autumn, there are red patches on the leaves ; the latter fall 
early. 

Bunch of average size, cylindrical with long wings. Stalk green, 
pendunde shoit, slender, herbaceous, woody at base, pedicels short, 
average, green; brush of average size, white. Grapes usually small, round 
and dark-blue, with thin, glossy, delicate skins, rot easily For this 
reason, grape-sellers knowing that " Primativo ” does not carry well, 
send the pressed grapes in tanks or barrels. 

Pulp. Soft, fleshy, very ripe, with very sugary juice, a pleasant 
vinous flavour and characteristic aroma. 

Pips nearly always 2 in number of medium size, long, brown. 

“ Primativo ” is a vine that shoots late, and is therefore little ex¬ 
posed to spring frosts. It buds during the first ten days of April m the 
Province of Becce, from April io to 20 at Conversano, etc., and not until 
the end of April or the beginning of May in the hills of Gioia, Santeramo, 
etc. It is fairly resistant to chlorosis, fairly immune from fungous diseases, 
but very susceptible to prolonged drought. 

In Piedmont, “ Dolcetto ” buds equally late and also suffers from 
long drought. 


tigraphical standpoint, it is analogous to the “bolo rosso ” of Basilicata, and to the ** bolo ” 
covering the mountains of Gargano, the hills of Fasano, Ostuni, Cisternino, kocorotondo 
Martina Franca, Geglxe Messapica, and those of Conversano, Castellana, Putignano, Noci* 
AlfoerobeHo, and the Murge of Canosa, Mmervmo, Spinazzola, Gravina, Altamura, Santerano, 
Gioia, Cassano and the Serre of Galatone and Alesano. (Author) 

Regarding temr rosse and other soils of Apulia, see R., May, 1919, No. 560; July-Sept., 
No. S32 ; February# 1920, Nos 29$ and 304. (Eti.) 
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In Aptilia, “ Primativo ” flowers late , it is much affected by bad 
weather conditions, so that its crop there is uncertain. Cold Wet springs 
do much harm to vines planted in deep soil which also suffer considerably 
in rainy damp autumns and winters. Musci advises bleeding, annular 
incision, and the application of sulphur during the flowering season, to 
prevent the flowers falling, and to promote the setting of the fruit. When 
the flowers do not fall, “ Primativo ” fruits abundantly. In Piedmont, 
“ Dolcetto ” is not subject to its flowers falling. 

The " Primativo ” grapes ripen very early: — During the last ten 
days of August and the first days of September along the Adriatic coast 
and on the Salentme peninsula, from September 10 to 20 at Conversano, 
etc., and fiom September 20 to October 1 on the hills of Gioia, Albero- 
bello, etc , according to the date of budding. 

As the skin of this grape is delicate, it gets scorched by the sun in 
very hot seasons. On shallow soils (Mola, Polignano, and Monopoli) 
the grapes wither before they become completely ripe. 

This can, however, be prevented by two extra hoeings carried out 
ten days before the ripening of the grapes. 

The early maturity of " Primativo ” is of great importance, especially 
in high districts where other varieties do not ripen till about the middle 
of October, when heavy continuous rain falls which rots the grapes, or 
the green berries are destroyed by the autumn frosts. “ Primativo *’ 
ripens at the same time as Dolcetto and Pinot noir, which is the first per¬ 
iod according to Ptnxivr. 

“ Primativo ” is characterised by the productivity of its side-shoots, 
which bear the small bunches called " racemi ” by M Mtrsci These 
contain more grapes than ordinary bunches when the vines are thinned, 
or topping before the flowering seas m causes the development of shoots 
bearing many of these bunches. In Apulia, these grapes ripen and yield 
a light red wine, rich m adds. M. Musci advises the removal of these 
shoot-bunches, if ordinary blending wines are required, and for this 
reason it is better not to top the vines. 

The wine made from " Primativo ” grapes is of a violet-red colour 
and has a vinous smell It is difficult to make it in the hot zone of the 
Apulia coast, on account of the high temperature of alcoholic fermenta¬ 
tion which produces sweet wines that do not keep well. In the cooler 
hill districts, “ Pnmativo " furnishes a table wine espedally if its grapes 
are mixed with white grapes. In Apulia , wine from the *' Primativo ” 
vines can be aged, and when very old it assumes a yellow amber colour 
like that of Marsala. 

According to the data collected by the “ R. Cantina sperimentale " 
at Barletta, the average sugar content of “ Primativo " must is 20.65 %; 
average aridity is 5.80 % 0 ; the average must yield is 74 23 kg. or 63.37 
tres per 100 kg. of grapes ; the alcohol content varies from 11 to 12.6 % 
for grapes growing in the cooler districts, to 13-15 % and, in exceptional 
cases, to over 17 % for those cultivated in warm districts; the former are 
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used in the manufacture of table wines, and the latter for blending- 
wmes. 

<c Primativo ” can be successfully grafted on the chief phylloxera- 
resistant varieties, as has been proved by the Directors of the Apulia 
Antiphylloxera Consortiums during trials lasting 15 years. 

In the “ Primativo" zone, the most commonly cultivated stock 
is Rupestris 3309, which is resistant to drought; number of successful 
grafts 96 %; growth vigorous, yield high. When Primativo is grafted 
on Ripana gloire and Riparia grand glabre 90 % of the operations per¬ 
formed m the vineyard are successful and 60-50 % of those earned out 
in the nursery, whereas m temperate or cold districts, the contrary is 
the result, especially if any forcing is used. 

In Apulia, the wood of the scion on the Riparia stock grows very 
thick, which is a disadvantage in the case of vines without plops, as they 
easily break off at the point of union. For this reason, Musci advises 
that the point of the graft should be placed some centimetres beneath 
the soil, and that the roots growing on the scion should be removed dur¬ 
ing digging operations. 

“ Primativo ”, when grafted on Ripana, needs deep moist soil 
(“ lame ”); if the ground is too dry the graft grows little and the difference 
between the diameter of the stock and of the scion becomes still more 
accentuated- 

Berlandten Ripana 420 A is undoubtedly an excellent stock for 
“ Pnmativo ”. It grow vigorously in sandy clay or marl, even with a 
rocky subsoil, provided there are numerous crevices in the latter. Un¬ 
der such conditions, it proves very resistant to drought and excessive heat, 
its yield is regular and constant, and the grapes ripen early During the 
first few years, the scion grows but little, but after the 4th or 5th year, 
it becomes luxuriant, 70-80 % of the grafts made m the nursery are 
successful, and 90 % of those executed in the vineyard. On Berliandieri 
X Riparia 157-11, " Primativo ” does very badly in shallow rocky soils, 
but succeeds marvellously on sandy clays or day loams even if they are 
heavy, and also in very calcareous soils. The percentage of successful 
grafts rarely reaches 70 % 

When grafted on Berlandieri x Riparia 34, it the soil is deep and 
damp, “ Primativo ” is more vigorous and productive than when grafted 
on 420 A ana 157-11, even on soil containing 60 % of carbonate of lime. 

On Aramon X Rupestris Ganzin No. 1, " Pnmativo ” does splendid¬ 
ly on account of its affinity to the former vine, which is also proved 
by its complete union on deep, moist clay loam soils with a calcareous 
marl subsoil very rich in carbonate of lime. The only defect of Am¬ 
mon X Rupestris is that it has little affinity to *' Primativo ” and the Apu¬ 
lian vines, with the exception of " Turchiesea ”, especially when the graft¬ 
ing is done in the vineyard. Muscr is of opinion that this difficulty could 
be overcome by flute grafting, which has proved successful in 92 % of 
the cases. Aramon X Rupestris does not flourish in deep moist, rich soils, 
in which the “ Primativo ” grafts are inclined to set badly. 
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Mourvedre X Rupestris 1202 wlticli has been given up by the Sicilians 
on account of its lack of affinity to the local vines, is however an excellent 
stock for “ Pnmativo ” 

Grafted on Rupestns du Lot, “ Pnmativo ” grows extremely vigor¬ 
ously but rich damp soils must be avoided, as these always cause the 
flowers to fall. In Apulia, Rupestns du Lot prefers rocky ground with 
many crevices which allow the roots to penetrate deep. The scion grows 
fairly strongly there, and produces early grapes. On the other hand, on 
shallow soils, the growth decreases after the first few years, and on sandy 
soils, the vine suffers from drought. 

Musci mentions the facility with which this stock is attacked by 
bramble-leaf ( roncet ), while grafts 8 or 10 years old become rachitic and 
weak, even if planted in suitable soil. 

Rupestns metollica grafted with “ Pnmativo ” behaves m the same 
way as Aramon X Rupestns No. 1. The graft rarely succeeds, as is the 
case with the other black Apulian varieties. 

" Pnmativo ” grafted on the hybrids Rupestris X Berlandieri 301 
and 219 A, and on Berlandieri X Rupestris 17-37, grows rather slowly 
at first, but becomes very vigorous after 3-4 years, it is always very fruit¬ 
ful, the grapes ripen -early, and the vine is very resistant to drought. 
301 A is a more productive and stronger stock than A 219, but the latter 
is, on the other hand, more resistant to drought and excessive heat. 
17-37 is supenor to both the others, especially on the shallow, rocky soils 
of the Murge chain. 

Riparia Cordifolia X Rupestris 106-8 was abandoned without reason, 
for MtrsCl’s experiments m growing it on shallow sandy day or day loam 
soils proved it to be an excellent stock, the grafted vines being very strong 
and productive. 


878 - Hybrid Vines for Table Grapes. — Pee Paby. in La vie a^rtcale el rurale, Year o, 
No 19, pp. 325-327, -Pans, 3 Mav 5, 1920 

The following is a list of the vines which the author thinks produce 
the best table grapes. 

First of all comes Seibel 5279, surnamed Aurora, because its fruit 
ripens very early about 15 days before Chasselas. The bunches, of an 
average weight of 150 gm , are composed of grapes about 16 mm. in size ; 
their ski s are of a fine golden colour, they are very juicy, sweet, and have 
a pleasant aroma When ripe, however, their pulp is not firm and this, 
together with the thinness of their skins, renders them unsuitable for 
exports. They have many good qualities to compensate for this one de¬ 
fect. No. 5279 is immune to mildew and oidium. In 1915 and 19x7, 
without any copper treatment, they resisted all fungoid diseases. 

This vine is also very vigorous, it grows on its own roots in good soils, 
and adapts itself well to the various stocks in general use. It is said to 
be a little susceptible to time but this, however, the author has had no op¬ 
portunity to test. 
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It is very productive, bearing 3 or 4 bunches on each side-shoot. It 
buds in the second period. 

The wine remains sweet for a long time, it lacks the acidity necessary 
for normal fermentation, and could therefore be used in making dessert 
wines. 

Seibel 5279 thus produces excellent table-grapes, but they have to be 
consumed where they are grown. 

Seibel No 2653 bears such attractive golden grapes that they are 
known under the name of Flot d’or. Unlike those of Seibel 5279, they are 
firm, though equally sweet, a little larger and slightly ovoid in shape. They 
ripen late in the first period 

The chief defect of this hybrid is that it is apt to millerander in too 
damp places. In a well drained soil, and with age, this trouble can be over¬ 
come. 

It is very easily protected from disease, since 2 sulphatings are ample; it 
is almost immune to odium. All it needs is one good application of sulphur 
at the right time. This hybrid can well be used in place of Chasselas. 

Seibel No 30x3 is as susceptible to mildew as Chasselas, and must be 
treated as frequently. Its grapes are, however, finer. 

Girerd 157. The author only recommends this hybrid for the produc¬ 
tion of table.grapes if no better can be found, for it is very susceptible 
to fungoid disease. Its grapes have, however, been used for the table on 
many occasions, especially, in 19x9, when the Chasselas were destroyed 
by mildew. When grown on rather dry soils, the grapes of this vine can 
be kept fully 3 months. If required for keeping, the grapes should be 
gathered before they are quite ripe 

Seibel No. 5409, on the other hand is one of the cases of true hybrids 
needing no treatment in normal years. It has already proved its 
worth though not very extensively, as a producer of excellent table grapes. 
The bunches are of average size and round, with spherical crisp, very 
sweet grapes, above the average size; their flavour is excellent. These 
grapes bear transport well They ripen late in the first period. 

Seibel No. 5901 resembles the former in its characters, and the qua¬ 
lity of its grapes, which are above the average size, round and crisp, i. 
e., firm., and carry well. They ripen at the same time as those of 5 . 5409. 
Its foliage seems very resistant to mildew ; it also withstood oidium well 
in X920. 

Two other later white hybrids can also be recommended for supplying 
the table: Seibel Nos. 4762 and 867. They are very resistant, needing 
no treatment and they also have the advantage of producing grapes that 
ripen late in the 2nd period and can hang a long time on the vine without 
rotting. Hence, when the early varieties are over, these grapes provide 
fresh fruit without it being necessary to touch the reserve store. They 
also keep very well. The bunches are composed of average size berries 
which are very sweet and delicate. 

Persons liking grapes with a musk flavour can gratify their taste by 
growing a recent Seibel No. 6102, without having recourse to the numerous 
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treatments required by the Muscatels of Hamburg, Alexandria, Frontignan, 
etc. This vine is very resistant and productive. 

The author does not advise the cultivation of the following hybrids, 
unless they are to be looked after like Vmeferas . Malegue 51-20, which 
has grapes of a true muscatel flavour, and No. 1897-12 of the same 
hybrid The latter is a little less susceptible to disease than the former, 
but nevertheless needs a good deal of treatment. 

The author is also very reserved on the subiect of the Couderc 
hybrid surnamed Muscat du moulin , he never found it in good condition, 
although it had been treated several times 

As excellent and very decorative table grapes, two rose coloured Set - 
bel hybrids should be mentioned * — 

(1) No 5670, of the 1st period, with average bunches composed of 
firm, crisp, very sweet grapes with a delicate flavour The bunches can 
hang on the vine without injury The foliage is very resistant 

(2) No. 6090 ripening at the 2nd period; it bears splendid grapes 
that keep for a long time. The foliage resistance is good 

The author concludes his description by mentioning 2 black hybrids 
producing grapes that would grace any table One, Seibd No 4643, whose 
fruit ripens at the beginning of the 1st period, has average sized bunches, 
with medium, round, fairly firm, very sweet, high-flavoured grapes with 
a delicate taste. 

The other Seibel No 5813, is of more recent cultivation, and may 
be used as a substitute for Morterille, or Cinsault from South-West France, 
The bunches are only of medium size, but the berries are large, o\oid, and 
crisp, ripening during the 2nd period. They stand travelling well, and 
will be as useful as the grapes of Morterille for sending to countries where 
black table grapes are in demand The f ohage will probably require treat¬ 
ment with sulphate in seasons when disease is rife, but this hybrid is at 
all events immune to oidium, which renders it clearly supeiior to* Morterille. 

As we have just seen, Franco-American hybrids are in no wise in¬ 
ferior to French vines as regards the character and variety of their fruit. 
After those furnishing colouring grapes for blending, and the grapes used 
in making the ordinary red and white wines, the magnificent golden and 
succulent dessert grapes should be mentioned It may also be added that 
grapes with a muscatel flavour suitable for making liqueurs are also to 
be found among the products of these crosses. 

The chief reason for ranking them above the Viniferas is that they 
can easily be cultivated without many applications of Bordeaux and other 
mixtures, and of copper and sulphur powders, which give a bad appearance 
to the grapes and greatly increase the cost of production. 

879 - Vines Affected by the Frosts of April 6 and 7,1920 (1). — bjron, M m Le Prow&s 
a^ncole ei vittcole , Year 37, No. 21 pp 495-496 Montpellier, May 23, 1920 

The author studied the effect of the white frost of April 6-7, 1920, 
upon the vineyards which Jiad suffered most. These were situated on rich 

(x) For the behaviour of frost-bitten vines in North Italy see i?., June, 1920, No. 664* (Ed). 

1 
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soil (ancient alluvium) on the banks of the Herault. He summarises his 
observations under the following headings: 

(1) Influence of the configuration of the ground — The vines growing 
on the sloping ground bordering the river (at the height of about i metre 
above it), had not suffered at all, in most instances. 

(2) Effect of ploughing. — The author first investigated the go- 
belets has or vase-shaped vines, this type of pruning being the commonest 
in the district 

Vineyard ploughed the day before the frost 
Surface of soil turned over 
Many clods and weeds dug m K 

Vineyard ploughed (weeds high) 

Vineyard ploughed without ridges (without weeds) 


Great damage 

Great damage, but less than 
m pievious case 
some damage 


Vases of new shape (very short branches on high stem). 


Stock uncovered 


Vines earthed up 1 ridge 
» » » 5 ridges 

j> 4 3 completely 

') > » with grass . 

T> ti f> without grass« 


No injury observed (except 
on a few very low vines) 

More or less injured, but not 
seriously 


(3) Infimnce of the Vine . — The observations refer to vines situa¬ 
ted under the same conditions. 


Bourrets - 

Clairettes 

Carignans 

Ararrtons 

Alicantes 

Jacquez 


No injury 
No injury 
No serious injury 
Seuous injury 
Serious injury 
Buds totally destroyed 


(4) Effect of method of pruning. — Vase-pruning: The young low 
vines suffered more than the others. 

Vase-pruning (very short branches on tall stem): — (a) little injury 
in the case of uncovered vines ; (b) some injury to earthed up, or grassed 
up vines; (c) vines grown on wires hd not been touched by the frost, 

(5) Effect of date of pruning — Vines that had undergone w espoud- 
rassage ” (1) and then repruned a fortnight before the frost, were found 
to have suffered least. 

Conclusions. — Prom the preceding observations, the author was 
able to draw the following conclusions; — 

A vine suffers less from the effects of frost in proportion to its height 
above the ground, and to th* compactness of the soil 


(1) « BkpoucLassage » is the system of autumn pruning, which consists in cutting out 
the surplus shoots and those which will be repruned m spring to a height of 50—40 cm* 
{See DicfymtMir* d f Agriculture fit de Viticulture Seltensperger (£d). 
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Other factors of equal importance are the frost resistance of the vine 
and its power of breaking from a second eye found at the base of the young 
shoot in certain varieties (Aramons). 

880 -The Figs Of Smyrna. — The Cyprus Agricultural Journal, Vol XV, Pt 2, pp iSy-ino 
Nicosia, April* 1920 

Some thirty years ago only about ro 000 acres of land in the Vilayet 
of Aidin were planted with fig trees which gave an average crop of about 
go 00 tons ; to-day the orchards cover some 25 000 acres, and 23 000 tons 
is the medium yield. However, the cost continues to advance, but, not¬ 
withstanding this fact, the demand keeps steadily ahead o£ the supply* 
The majority of fig plantations are owned by Turkish peasants, being 
mostly found in the Meander Valley. The districts where the best figs 
are produced are Inovassi and Ortaxe. The transport is dependant 
enterdy on the single railway line belonging to the Ottoman (Aidin) 
Railway Company. The quality of the Smyrna fig is superior to all other. 
The fruits are dried by the peasants and transported to the markets in 
Smyrna where they are sold to the highest bidders. Packing methods are 
then adopted to suit the requirements of the different countries to which 
they will be exported 

LIVESTOCK AND BREEDING 

8S1 - Syngamas laryngeus Parasite in Cattle and Buffaloes an India. — Shea- 
ther, A I* and Shilstojst, A W m Ayncultutal Research Institute Piuci, bulletin No qz s 
figs, 28 Calcutta, 1920 

Nearly 200 buffaloes, 100 plains cattle and 500 bill bulls have been 
examined by the authors Worms ( Syngamus laryngeus ) were found in 
about 13 % of the buffaloes and bill bulls and about 15 % of the plains 
cattle, and were as a rule attached to the larynx The maximum number 
of worms found on any one animal was 17 in the case of hill bulls, 24 in 
the casa of buffaloes, and 16 in the case of plains cattle. Generally, 
however, only one or two were found 

The only published account of a Syngamus parasite occurring in cattle 
appears to he that by M. Railuet in the Comples Renius de la SociSU 
tie Biologie for 1899, P- I 74 * 

The parasite, the morphology of which is described in detail by the 
authors, does not cause material damage to the animal which serves as 
host, as a general rule. Occasionally, however, the pharynx becomes 
affected, followed by congestion. 

S82 - New Methods of Treating Epizootic Aphthic Fever (1). — de Benedicts, a, 
m La Propaganda agncola, Second Senes, Year XII, No. 7, pp 95-5-9 San, April 15, 
1980. 

During the outbreak of epizootic aphthic fever in Italy m 1919, several 
methods of treating it were suggested - those proposed by Prof. Terni 
and Prof. Mori (2), respectively, gave satisfactory practical results. 

(1) See R„ March, 1920, No. 335. 

(a) Abstract in X, July-Sept, 1919 No. 923. (Ed). 
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Prof. Ternt advises the use of the following retnedes : ioo gm. ether 
+ ioo gm. 95° alcohol + ioo gm. physiological salt solution (o 8 gm. 
of sodium chloride in ioo gm. distilled -wafer) + *5 gm. crystallised car¬ 
bolic acid This mixture is injected subcutaneously daily during the acute 
stage of the disease (4-5 days), and then every 2 days for 5-6 days; from 
20-30 cc. bang used for large animals, half the amount for those of average 
size, and a quarter for small ones. 

Simple sub-cutaneous injections of carbolic solutions have also given 
good results : 5 gm crystallised carbolic acid 100 gm of physiological 
salt solution ; the doses being 20 cc. for large animals, 10 to 5 cc. for average 
sized and from 5 to 10 cc. for small ones 

The best place for the inoculations to be made is in the region behind 
the shoulder and in front of the stifle, and the hair should be shaved off 
an area 30 cm. square in order to be able tc* disinfect the skin with alcohol. 

In very serious cases, in addition to giving these injections it is ne¬ 
cessary to give cardiac stimulants. Prof. Terni advises the injection 
of 25 cm. caffein -f- 34 gm. sodium benzoate + 100 gm. of distilled 
water, the amount used being 10 to 20 cc. for large and average-sized 
animals, and from 5 to 10 cc. for small ones. 

The infected animal should be kept on reduced fare during the fever 
period, and should gradually return to its normal rations. The intestine 
should be kept quite free, in order to prevent the development of gaseous 
fermentation in the rumen and intestine due to the presence of excreta, 
which hinders the circulation of the blood, and fatigues the heart. In 
order to prevent such fermentation, especially in the rumen, it is well 
to give every second day a dose of sodium hyposulpite dissolved in tepid 
water (150 to 200 gm. for large animals, 100 gm. for average-sized and small 
ones). 

883 - Stomach Worms in Sheep. Prevention and Control. — United states Departmen- 
of Apiculture, Department Circular No 47, pp 1-10. Washington, D C, Ang xoxg. 

Amongst the stomach worms in sheep which give rise to serious diffi¬ 
culties owing to economic losses thereby entailed, must be included Hae- 
monckus contortus which is common on farms in North America, particul¬ 
arly during wet summers. This parasite has been studied in detail by the 
Zoological Division of the Department of Agriculture, and although still 
under investigation, sufficient information has been gathered to show 
how affected sheep can be successfully treated, and also how to combat 
the parasite by means of adequate prophylactic measures. 

Means oe Recognising Sheep affected by " Haemonches contor- 
tos ” in the stomach. — In most cases, tie disease is only discovered 
by the death of one or more lambs, followed by a post-mortem examina¬ 
tion. If however, the flock is under careful observation, signs of disease 
will he noticed on the living animals- Towards the middle of summer, 
or even before, dullness and general indisposition are among the first 
indications, accompanied with a bloodless appearance of the skin , and of 
the wttcotis membanes. The whiteness of the skin has caused the trou- 

[88S-88S] 
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ble to be termed in some sections “ paper skin In many cases there 
is a watery swelling under the jaws 

Doubt as to the cause of the trouble can be removed by an examination 
of the 4th stomach as anyone unfamiliar with the ailment can well afford 
to kill the animal in question. If the Haemonchus contcrtus is present, 
they can be seen, often in large numbers, wriggling around in the stomach 
fluids. The worm measures from y z to i % in in length, it is as thick 
as an ordinary pin, and spirally striped with red and white. When the 
stomach is empty, some of the worms can often be seen adhering to the 
mucous lining of the stomach. 

How can the Worms injure the Sheep ? — The injurious action 
of these stomach worms may be attributed to two causes — first, the loss 
of blood abstracted by the parasites, and second, the destruction of red 
corpuscles by a poisonous substance which is secreted by the parasites, 
and which passes into the blood circulation. Evidently the older sheep 
are more resistant to attack than the lambs. Furthermore, in the blood 
of adult sheep, there appear to be substances tending to neutralise the 
poisonous matter secreted in the parasites that are absent from the blood 
of lambs, or that, if present, occur in smaller quantities. Besides the di¬ 
rect injury caused by stomach worms, it should not be forgotten that 
damage may also be done by bacterial infection through the wounds made 
by the worms in the mucous lining of the stomach. 

Treatment op Infested Sheep. — fa) Medicinal. Dissolve % lb. 
of powdered copper sulphate in % pint of boiling water. Add sufficient 
cold water to make the solution up to 3 gallons. This will make approx- 
imatdy 1 % solution and enough to dose 100 adult sheep In the pre¬ 
paration thereof, only clear blue crystals of copper sulphate should be used, 
and these crushed into powder each time. The following doses to be 
administered per head are here quoted, namely: — lambs under 1 year 
x ®/ 4 oz., sheep over 1 year old 3 % 02 

For purposes of administration, is employed: (x) a strong rubber tube 
measuring about 3 ft. long and ®/ 8 in, in diameter; (2) a lard rubber, 
porcelain or enamel funnel at one end of the tube; {3) a brass mouth piece 
9 in., long and 8 / g in., diameter, fastened to the other end. It is preferable 
that the end of this tube should be closed at its lower end, and holes made 
in the sides about the last two inches of its length 0 

It is wiser to apply this treatment when the animals are fasting. 
For the best results, sheep should not be watered for 2 hours after¬ 
wards. 

While being treated, care should be taken that the liquid is kept 
free from the windpipe and consequently from the lungs. The animal 
must therefore be held horizontally and the brass mouthpiece placed in 
the mouth not to reach farther than the base of the tongue. The li¬ 
quid should not be administered rapidly, but sufficient time allowed for 
the sheep to swallow comfortably. 

(b) Change of Pasture. — Although losses from stomach worms, 
may in many cases be minimised by the above mentioned treatment, 

E88S] 
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it is always advisable to change the pasture and place the flock on ground 
free from infection 

It is wise to institute preventive measures before the infection be¬ 
comes evident, in order to forestall economic loss. It is important there¬ 
fore that the shepherd should know how and when infection occurs 

Method by which Sheep become infested by Haemonchus con- 
torius : — 

a) Infested pastures. — Stomach worms are able to live and carry 
out their reproductive function only in the alimentary canal of sheep and 
other ruminants, and usually only in the 4th stomach. 

JSach female produces thousands of eggs, which pass out of the intes¬ 
tine in the feces and which in a few hours, days or weeks, according to 
the temperature, if they are not killed by drought or frost, start to hatch. 
The larvae are able to withstand inclemency of weather and periods of 
drought better than the eggs During the larval stage, the stomach worm 
is active in the presence of moisture. A decrease m relative humidity 
causes momentary suspension in activity. In the stomach of the sheep 
in the course of 2 or 3 weeks the worm reaches maturity. 

The length of life of a worm in the stomach has not yet been deter¬ 
mined. Experiments have nevertheless demonstrated that 19 months 
after the first sign of infection, stomach worms were still found, although 
iu limited numbers. These experiments do not prove anything defi¬ 
nite, as there is always a possibility of reinfection developing through 
the feces of the sheep in question. If these experiments prove nothing 
as to the length of life of the adult worm, they demonstrate however the 
futility of attempting to rid sheep entirely of stomach worms by simply 
keeping them away from infested pasture. 

b) Length of time pasture may be infested. — The maximum period 
during which the larval stomach worms are able to survive on pastures, 
or pastures on which infested sheep are grazed is not yet definitely 
known. It has however been found that larvae were still apparently 
active after nearly 8 months (October 25 till J une 16). Laboratory tests 
have proved that larvae are still alive after 9 months (September 14 to 
June 5). Cultures in which the larvae were allowed to develop .still 
showed signs of vitality after 2 or 3 months, although submitted to a 
temperature of o° and even lower, while m other cultures, eggs and 
newly hatched worms were killed within a few hours when exposed to 
a similar temperature. 

These observations show that the pastures may remain infected by 
larvae several months after sheep have been removed. They show in 
every case that cold hinders a spread of infection on pastures occupied by 
infested sheep. 

There are two ways by which a pasture may be freed of infection.— 
x) by excluding sheep and other ruminants for at least x year from pre¬ 
viously infected fields ; 2) by turning the pasture into a cultivated field. 
Methods to be employed to Prevent Loss from Stomach worms. 
— In seeking to find a method which will eliminate the evil effects of 
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stomach worms, it is necessary at present 1 o be content with reducing the 
amount ot infection to a minimum, and maintaining this standard 

a) Early development of lambs . — It has been proved that if the 
lambs are born early m the year and fed as much as possible before 
they are sent to pasture, the danger of infection will be practically negli¬ 
gible, as the lambs will develop into a marketable weight before the 
summer 

If, however, lambs must remain for several months on pasture, fre¬ 
quent changing of pasture will be necessary. 

b) .4 practicable method of pasture rotation — It has clready been 
stated that a pasture occupied by infested sheep ought to be kept from 
use for a year at least in older to become freed from stomach worm larvae 

From xo to 20 days, according to temperature and moisture, must 
intervene between the feces containing eggs, and the development of the 
larvae. If the sheep are moved into pasture before the eggs develop 
into larvae, there is no danger of infection. The practical difficulty 
lies in always having fresh pasture available If the same pasture is 
always used it would be necessary to separate into lots, allowing the dock 
to be moved at least every 2 weeks, and without occupying the same 
ground twice within 12 months 

Ploughing the land infested, following by sowing forage crops, greatly 
reduces the danger of infection This fact allows the same land to be use 
2 or 3 times each year for sheep grazing. Even the lambs can stay there, 
and this is a distinct advantage as they may safely remain there from wean¬ 
ing time until the winter. 

If this pasture rotation system is employed m conjunction with the 
treatment described, excellent lesults will be obtained. 

$84 - Rabbit Coccidiosis. — Vilcoq (Direcloi of the School ol A^ricultuie at Chc^noy, I/Os - 
ret, in Complex imdus tia> Stances da V Aaulvnue tl’AgficuUun' tie France, Vol. VI, 
No. 24 pp, 609-6x3 Pans, June 23 ami 30, 1920. 

In many country places, rabbit rearing is attended with serious 
difficulties on account of the diseases with which the rabbit-breeder is 
obliged to contend One of the coxumouest of these maladies is hepatic 
coccidiosis, popularly known as «maladie du gros vente » (swollen belly). 

The infected animals gradually lose their appetite, grow thin and 
Weak, becoming anaemic and having all the symptoms of cachexia 
The abdomen swells, diarrhoea sets in, and death supervenes in from 2 
to 3 months. The liver is hypertrophied, and covered with whitish or 
yellowish-white patches, usually of the size of a millet-seed, which occur 
isolated or in streaks, and contain a sort of cream-like mixture. 

The disease is due to Coccidmm om forme* The author gives its symp¬ 
toms, and speaks of the wide-spread nature of the malady and the mea¬ 
sures adopted for its prevention. He describes the curative treatment ht 
employed and states that the ether extract of the roots of the male-fern 
containing 24 to 25 % of the active principle, filicine, has undoubtedly 
a therapeutic effect upon hepatic coccidiosis* Although the experiments 
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made were not sufficient to allow of being able to give ah exact pre¬ 
scription, the author thinks that 0.75 gm of extract mixed with 4 gm of 
sweet oil would be sufficient, in the majority of cases, to effect a cure. 
In his experiments, the infected rabbits were at once isolated and some 
oats weie added to their food to make it more nourishing After a short 
time, they regained strength and weie on the road to recovery. The cure 
was complete, and the rabbits, on being killed for the table some time 
later, were found to be suffering from but slight hepatic troubles, 

feeds 885 - Nitrogen Metabolism of Two Year Old Steers. — bull s , grindixy, h, s,m 
and feeding Journal of Agricultural Research , Vol XVIII, No 5, pp 2 41-2 51 . Washington D. C. 

Dec, 1 1919 

The authors conducted an experiment on metabolism at the Illinois, 
Agricultural Experiment Station, upon eight 2 year old steers, covering 
a period of 37 weeks. Determinations were made of the quantities of ni¬ 
trogen ingested and excreted and the results are expressed in the append¬ 
ed Tables, and in the discussion 

The steers maintained a positive nitrogen metabolism for long periods, 
when receiving considerab y smaller amounts of digestible protein than 
are usually considered necessary for maintenance 

Curves showing the nitrogen consumption, the total nitrogen excre¬ 
tion, the urinary nitrogen, and the nitrogen balance axe more or less pa¬ 
rallel. 

Steers which received larger amounts of nitrogen stored larger amounts. 

The authors state that 14,7 % of the total increase in live weight 
was protein. Each steer stores from 1S.9 to 25.1 % or an average of 
22 37 % of the protein digested. Although the various lots (2 animals 
per lot) were given different feeds, varying from the 01 dinary maintenance 
ration to the maximum amount readily eaten by steers and although 
the proportion of maize in the ration had been increased as the experi¬ 
ment proceeded, and that towards the end of the latter, linseed oil meal 
had been introduced (during the preceding part of the experiment the 
chief feed was clover hay) , the differences in treatment had no effect 
upon the percentage of protein in the increase of live weight, nor on the 
percentage of nitrogen absorbed and retained. As a geneial rule in every 
case, there was a decrease m the percentages of protein stored, towards 
the end o£ the experiment, but this fact may be attributed to the advancing 
age of the animals. 

Out of 284 nitxogen metabolism records, 5 only gave negative re¬ 
sults, two concerning maintenance fed steers and 2 on full feed. 

880 - The Use Of Weeds as Forage. — Pouget X, ia Revue agticolc fa VAfrtqm du Nord 1 

Year 18, No. 51, pp. 61-63. Algiers, July 23, 1920. 

Many wild plants are refused by animals when they are offered to 
them dry, though they are readily eaten in the form of silage. This is 
the case With the weeds that grow very rapidly m spring time on waste 
ground or on the roadsides; they could often be used for feeding stock, 
but at present are only rarely turned to account. 
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“In Tunisia, Col. RebiixKT has obtained excellent results *with a mix¬ 
ture containing nettles, wallflower, sow-thistle, euphorbia, mallow, fumi¬ 
tory, thistles, arums, and the leaves of asphodel, fennel, etc. 

In Algeria, M, Barrot, ot Phihppeville, collected all the wild plants 
which grow more or less everywhere and ensilaged them. 

M L/Eftrsr, of Setif, did the same, and thus obtained a large amount 
of additional food for his large dairy farm The plants chiefly found in 
his silage are rat bailey, a wild lucerne, some kinds of ray-grass, niustaid, 
brome-grass, and species of Leucanth-'ma 

When ensilaged, the food value of these plants compared well with 
that of ordinary forage, crops as is shown by the following analysis :— 
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It is well known that forage always loses weight by being silaged, 
and this loss may here be estimated, from the incieases and the ash con¬ 
tent, at about 30 %. This ldfes of weight is chiefly due to the disappearance 
of the sugars, and the decrease in the extiacted matter, nitrogenous sub¬ 
stances, and especially the digestible nitrogenous substances (the latter 




100 parts of the foiage contain'-- 





Crude principles 


Digestible principles 

Character 


S2 










§ 


<0 






of forage ensilaged 

1 

a 

e? 

Protein 

nitrogen 

matter) 

in 

g 

It 

Cellulose 

Protein 

Fats 

V "y 

Cellulose 


Q 

! & 


'A 



jg 




£ 







XfUceme. 

16.9 

3 7 

1 4 

48 

5*0 

. 1 

2 5 

07 

' 

33 

2,1 

Red Clover {Tnfohum pmfense) 
Forage of Gramineae and I*egu- 

21 7 

4 4 

I 2 

69 

6.5 

2 9 ! 

0 6 

5 *i 

35 

tmuosae. 

20 O 

3 4 

x.o 

7.2 

6,0 

2 2 

05 

5 1 

33 

Maizes .. 

IS 5 

1 6 ! 

0.8 

9 0 

5*7 

08 

04 

6,2 

32 

Forage consisting of weeds . . 

20 O 

33 

06 

7*9 

6 1 

1.6 

o *3 

4*9 

3 *o 

Irjraxaa 









PUBES AND FEEDING- 


toi6 

formed 2 6 % ol the gieen forage, and only 2.6 % of the wTaged 
forage). 

In the present case, these lost.es arc only of secondary importance, 
for the process transformed worthess raw material into a valuable food. 
Further, it is possible to reduce these losses to a minimum 

In the present case, acid silage was made, as is shown by the laige 
proportion of butyric acid piesent. In making sweet silage the losses 
are much less. It would be oi advantage, therefore, to obtain sweet 
silage, which can be done with certainty by adding to the mass, at the 
moment of ensilage, lactic ferments (such as the lacto-pulps of MM. 
BotrnAANT and Croebois (x). 

The above table giving, on the one hand, the average composition 
(according to KEIAENER) of some silage forages and, on the other, the com¬ 
position of the silaged weeds, shows that the latter is of quite the same 
value as the former, which consisted of cultivated plants. 

887 - The Use of Poppy Seed Cake as a Cattle Food and Its Effect on Yield of Milk and 
Composition Of Battel. — Atmnr H E , and Sen J. N xn The Journal of Agricultural 
Science, Vol. IX Pt. 4, pp. 316-439, charts 7 Cambridge, Oct, 1919. 

India produces a considerable quantity of poppy seeds, the greater 
part of which is exported, especially to France. This seeds is used chiefly 
for oil extraction, and the residue foims the so-called poppy oilcake. 
SmETHAM gives the following analyses of this oilcake: — 
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It is generally believed that this oilcake encourages the animals to 
become sleepy. Khianfe considers that poppy oilcake is injurious to 
milk or young cattle or pregnant animals, but is suitable for fattening 
stock 

The experiments undertaken by the authors were designed essentially 
to detect any noxious properties in poppy oilcake and to determine its 
nutritive value ; but there were not sufficient animals for this latter pur¬ 
pose. One cow (Phulia) and two buffaloes (Rukminia and Facliminia) 
were the only available animals for the experiment. 

The buffaloes received a daily ration of 20 lb. straw, 6 lb., bran, 3 lb., 
of pulse husks, and 3 lb., mustard cake. The cow’s feed consisted of 
13 lb., straw, 6 lb, bran, 2 lb. husks, and 2 lb. mustard cake. \t a cer¬ 
tain date the mustard cake was substituted by an equal amount of poppy 
cake and this was continued for 6 weeks. 

The'Weight of the animals from beginning to end oi the experiment 
did not signify any marked ffiange: the cow showed a diminution of 
lb., one buffalo 14 lb. and the other conserved its initial weight. The , 

T', ' *. *' ■ ' - I 

(«) See JJ., January, 19x6, No. 109 ; R. Feb., 1916, No 332; R, Feb., 1918, No. 2*M 
19x9, No. 257»July-Sept., 19x9, No. 10x0; J?., July-Attg.. *920, No. 80s. (M,j £ 
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condition of animals was not found to be affected by the action of poppy 
cake ; there was no indication of the reputed action of the same m bringing 
about drowsiness 

The quality of the nulk and butter remained the same during the whole 
course of the experiment. Willi regard to the milk yield, the cow Phuha 
yielded on an average 10 2 lb milk per day during the first period (fed 
on mustard cake), 9 6 lb during the second period (poppy cake) and 10.2 lb. 
in the third period (mustard cake) The buffalo Ruktnima yielded 
10.5 lb milk pel day during the first period and 7 5 lb. during the second, 
during the coarse of which she diied off. The yields of milk by the buffalo 
Tachmmia were 13 5, 15 3 and 14 9 lb. respectively during the 3 periods 
of experiment Judging these data as a whole, the feeding of poppy cake 
in place of mustard cake does not seem to injuriously affect the milk yield. 

The average fat contents in the milk were :— 3 6,04.3,05 3 % for the 
cow ; 5.5 %, 6.1 % and 6.4 % for the buffalo Rachiminia during the 3 per¬ 
iods respectively. The buffalo Rukminia's milk contained 6.8 % dur¬ 
ing Period I, and 7 5 % m Period II. Poppy cake did not appear to have 
any deleterious effect on the fat content of milk. 

The authors also conducted investigations as to the composition of 
butter fat and made determinations of refraetometer values, the Reichert- 
Meissl number, the Polenske number and the saponification value. 

The average refraetometer figures at 40° C for butter fat from cow's 
milk was 42.3 during Period I (mustard cake ration) 40 7, during Period II 
(poppy cake ration), and 40.2 during Period III (mustard cake ration) 
The average figures for the buffalo Rukminia were the same for the Per¬ 
iods I and II and the variation was o to 0.7. The refractive index for 
Rachimmia for the 3 periods was 41 4, 40.4 and 40 8 respectively. 

Reichert-Meissl numbers — Butter fro mmilk yielded by the cow gave 
an average of 27.4, 28.7, and 30.6 at the 3 periods respectively ; 26 6 and 
257 for the buffalo Rukminia, in Periods I and II, 36.1, 37.4 and 36.1 
for the buffalo I,acliininia at the 3 periods respectively. 

It may be concluded as a result of the comparison of the refracto- 
meter values and of the Reicheit-Meissl numbers that, generally speaking, 
a fall m the refraction value is accompanied by a rise in the Reichert- 
Meissl number 

Polenske numbers :—- Butter fat of milk from the cow had the aver¬ 
age values of 1 8, 2.0, and 2 4 for the 3 periods ; the corresponding figures 
for Ivachminia being 2.0, 1.1 and 1 7 respectively, and for Rukminia, 
1 3 and t 4 for Periods I and II. 

Saponification values: — Butter fat of milk from the cow for the 
3 periods were respectively: 219.3, 228 3, and 228 6; for Raehminia, 
233.6, 233.6 and 230.0, and for Rukminia, 214.6 and 222 2 during Periods I 
and II respectively. 

The author has drawn the following conclusion : the substitution of 
poppy seed cake for mustard cake does not produce any ill effects. The 
animals readily ate the first mentioned cakes; but the amount fed, how¬ 
ever, was not great. 
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bhxjding 888 - Reorganisation of the Normandy Herdbook. — Berge, r. , m the Comptci Rendu-, 
de l’Academe d'Agriculture do !• ranee, Vol VI, No 18, pp <(7y ,|81, Pans, May ir)‘ 

1030 

The author laid before the Academy the new regulations, as well 
as the new score to be adopted in the Herdbook of Noimandy Cattle which 
has just been entirely changed. 

Since the end of 1919, the Regional Agricultural Office of the North 
has been engaged in 3 e-casting this Herdbook, having been encouraged 
to undertake this task by the progress already made in other countries, 
particularly Holland, and the special conditions of bleeding and using 
Normandy cattle. 

A Commission held several meetings for the purpose of drawing up 
the new regulations which were finally adopted on May 8, at Caen, first 
at a full meeting of the Herdbook Commission, and afterwards, at an im¬ 
portant meeting, to which had been invited a large number of the breed¬ 
ers from the 5 departments of Normandy. 

The former Herdbook Commission had been composed of 15 mem¬ 
bers, 3 being appointed for each department by tbe Prefects of la Manche, 
Ome, Calvados, Eure, and Rower Seine. It was presided over by the 
Prefect of Calvados 

It was constituted a legally-recognised Association, capable of in¬ 
cluding all persons or associations interested m breeding the Normandy 
breed of cattle, and willing to conform to its statutes and regulations. 
The Association is of unlimited duration. 

Its principal woik is to keep a Herdbook, m which it has been de¬ 
cided to enter, in the case of each animal, its purity of breed, points, per¬ 
formance, and a well-authenticated pedigree (Art. 4 of regulations). 

Article 5 states that the special objects of the Association are:— 
to preserve, by means of selection, the purity of the Normandy breed 
of cattle ; to contribute to improving their performance as beef and dairy 
animals; to encourage the rearing of stud cattle for breeding purposes, 
first in Normandy, then in other suitable parts of France, and finally 
abroad. Severe penalties are to be imposed upon any member, who by 
wrongful action, shall do anything to hinder the progress of the work 
of the Herdbook Association. 

The Association is administered by a Council consisting of.— 

1) Fifteen members (3 for each of the Departments of Normandy) 
elected foi 3 years by the General Meeting ; one additional member shsdl 
also be nominated annually for each of these Departments by the General 
Meeting. 

a) The President of the Regional Agricultural Office of the North, 
or his deputy. 

3) The President of the Regional Chamber of Agriculture of the 
Departments of Normandy, when appointed, or his deputy; 

Jft' a 1 4) The 5 Directors of the Agricultural Services of the Departments 
ofj[Normandy, or their deputies. Professors of Agriculture. 

1888J 
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One third of the 15 members nominated are eligible for re-election every 
>ear The subsequent article of the regulations fix the composition of the 
Committee, which is nominated by the Council, and define the poweis of its 
membeis, the nature of the resources of the Association, and provide 
that if it should be dissolved, its funds shall be devoted to the improve¬ 
ment of the Konnandy Breed of Cattle 

The Score gives the scale of marks awarded for purity oi breed, 
points, performance, and pedigree 

It fixes the standard of the breed 

Two classes of animals are at picsent tcgistered — (1) Those ad¬ 
mitted on their own merits (bleed characteis and points) ; (2) the off¬ 
spring of parents already entered in the Herdbook. 

From a date to be fixed by the Council of Administration, only the 
piogeny of cattle already registered will be entered 

The chief innovation that has been introduced into the Normandy 
Herd-Book is an Advanced Register (Lwre d’Ehte), in which may be en¬ 
tered by order of the committee. — « 

(1) Bulls and cows having at least 2 generations of ancestors re¬ 
gistered m the Heidbook, and which themselves have all the pure-bred 
characters, and have been prize-winners at general shows or special shows 
for Normandy cattle. 

(2) Breeding animals which are considered by the Registration 
Committees as of exceptional merit, especially pure-bred cows, with very 
good points, having produced (according to the figures of the Syndicates 
of Milk Control, acknowledged by the Committee) larger amounts of 
milk and butter than those fixed annually by the Council 

Great care is taken in the registration of the offspring. Each owner 
of a registered bull is given a book of forms with counterfoils, in which to 
enter the services of the animal. 

When a registered cow is served by a registered bull, the owner of 
the foimer sends, within 6 months of the date of the last service, a cer¬ 
tificate of the service made out on one of the forms of the book. 

During the week following the birth of the calf, the owner,* on his 
own responsibility, sends to the Iierdbook Committee the birth-certifi¬ 
cate of the animal, together with a fairly detailed description, mention¬ 
ing especially the markings and patches of colour on its face and cheeks. 

As soon as this certificate reaches the Herdbook Committee, the 
latter appoints an Inspector to investigate the correctness of the inform¬ 
ation furnished. 

These Inspectors are chosen preferably from the Inspectors of the 
Dairy Syndicates, the Members of the Breed Syndicates Committee, of 
Mutual Cattle Insurance Societies, or of other Associations. They can 
also receive a salary which is fixed by the Council* In addition, the 
Council has also the power of assigning the work to one or more Inspectors 
appointed by the Herdbook Association. 

Animals thus recognised are entered on the merits of their lineage. 

In the case of each registered animal, there is provided a separate 
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numbered sheet stamped by the Heidbook Oomuutlee, on which the 
owner wiites the pedigree' of the animal, notes regarding its points, prizes 
obtained at Shows, and in the case of cows, the ie*-ults of the tests of its 
milk and other daily pioduce, and the destination to which they are sent. 

Then come sonic regulations of a goneial character, of which the fol¬ 
lowing aie woithy ot mention . 

"Markings — The annuals sliall be rnaikcd m a ccitain special man¬ 
ner by tatooing in the inside of the left ear. 

The breeder is re<puicd to send a photograph to be put m the Advanced 
Register. 

Certificates — Rcgistiation ccitificates for animals to be exported 
shall be granted under the auspices and control of the Ministry of Agri¬ 
culture, and of the National Society for the Encouragement of Agriculture 
A dear distinction shall be drawn between Herclbook certificates, and Ad¬ 
vanced Register certificates. 

Publications. — The Coundl shall publish a periodical Bulletin, as 
well as notices and monographs respecting the best animals, and the best 
herds of the Normandy breed. The former Herdbook Committee has 
bequeathed all its property to the Association which has superseded it, 
and which will enter on its registers all the animals already entered on > 
the Normandy Herdbook. 

889 - Herdbooks. — Dcchambre, P , in Comples Rendus de l’Ac a dame O' Agriculture de 

France, Vol. 1,1, No 20, pp 498-505. Pans, May 36, 1920. 

A report made in the name oi the Section of Animal Husbandry 
{Section d’Pconomie des Anvmaitx) upon a paper by M. De I, apparent 
entitled “ Les hvres genealogiqucs The Association supports M. De 
Dapparents’ suggestion, and recognises that for the progress of stock- 
breeding, it is not only of advantage to have Herdbooks for all kinds of 
animals, but that it is necessary to institute them in Trance with as 
little delay as possible. 

Breeding must be intensified, in order to make good the deficit due 
to the 4 oss and slaughter of stock, but attention should al-o be paid to 
increasing the individual yield, 111 order that gieater productivity may 
be obtained with fewer animals In fact, the increase m individual yield 
is perhaps a more important and efficacious factor than the actual multi¬ 
plication of the number of head. 

. This leads to an expression of opinion regarding the general organi¬ 
sation of stock-breeding methods 111 Trance. 

The creation of a strong organisation to supervise and direct stock- 
raising in Trance is the only means of thoroughly and .systematically 
improving it. The Section is of opinion that a Stock-breeding Depart¬ 
ment {Direction d’£levage), or if preferred, a Department of Animal In¬ 
dustries, should be established at the Ministry of Agriculture, haying un¬ 
der its jurisdiction all matters relating to foreign trade in domestic aa- 
Irpsals, their breeding, exploitation, feeding, improvement, and hygiene. 
Turfiher, that this Department should work on the lines adopted by the 
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Bureaux of Animal Husbandry m the United States, and that it should 
be called upon to give a strong impetus to all branches of stock-raising. 

While awaiting the creation of this organization, and m order to pre¬ 
pare the way, it would be well to appoint a Chief Stock-breeding Council 
{consetl super ieur dc VSlevage) to study all questions, which like that of 
the institution of Herdbcoks, are certain to have a decisive influence on 
the raising and yield of the various races of animals. 

The Section of Animal Husbandry {Section d'JEtonomie dcs Ammanx) 
thus proposes that the Academy shall adopt the following resolutions — 

(1) That herdbooks shall be instituted and extended as rapidly 
as possible 

(2) That the period during which so-called original entries are 
permitted <hall be brief, that is to say, 5 years 

(3) That these herdbooks shall only be used for well-defined breeds 
and those of real economic importance. 

(4) That the statutes shall provide for the severe contiol of the 
births and the careful marking of the animals 

(5) That the juries of the itinerant shows, who are already quali¬ 
fied for judging bulls, shall always conclude several members of the Herd- 
book Committee that are especially entrusted with the task of pronouncing 
upon the admissibility of the animals shown No animal may be en¬ 
tered on the herdbook that has not the minimum marks required by the 
said Committee. 

(6) That, to insure the systematic improvement of the stock, stock- 
breeding must be thoroughly organised in Trance by means of the crea¬ 
tion of a Bureau of Animal Husbandry. 

M R. Berge states that all the opinions expressed by the Section 
of Animal Husbandry and foimutated 111 M. Dechambre's report, are al¬ 
ready realised ill the new Statutes and Regulations of the Committee 
of the Normandy Herdbook (x). 

890 - Native Horses and Cattle in China. — Eevine, c o. (Canton chnstmn College), 

in The Journal of Heredity , Vol XI, No 4, pp. 147-155, figs. 4 » bibliogr. of 13 works, 

Washington, D. C , April, 19,30. 

Horses. —- Horses, donkeys and mules have been little used in China, 
except in the northern and western provinces, where they are used almost 
exclusively as pack animals and for riding. 

The southwest and western border of China and Tibet is the native 
home of the Chinese pony, which is known under the name of Tibetan 
or Chinese pony. 

Up to the present time no horses have been raised in Kwangtung. 
Horses have been imported chiefly from Yunnan The Tibetan pony 
is excellent for this region where it thrives well m this climate ; its some¬ 
what small size (it usually weighs about 300 lb ) is well suited to the nar¬ 
row roads and the steep gradient bridges. It appears to keep quite free 

( 1 ) S^e No. 888. of tins Review {Ed.) 
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irom diseases and unsound constitution , the better horses are intelligent 
and easily tiained, provided they have not "been improperly handled 
They have colours common among othei horses; black, white, soirel, bay, 
tachete, grey, white, iion grey, with bay predominating. 

The Mongolian horse is quite common m the nmth of Cliina. 11 is 
considerably laiger than the Tibetan pony, weighing about 700 to 800 lb , 
or more. It is supposed to be the ancestor of most of the modem breeds 
of hoises. It is laiscd m Mongolia in a semi-wild manner. It is strong 
and swift, fairly free from diseases, but does not succeed well in Southern 
China. It is the horse used in the annual races of Shanghai and Hong¬ 
kong ; in Canton there are only about 50 as conipaied with about 250 Ti¬ 
betan ponies. 

In Canton the demand for hois.es is lapidly increasing. The usual 
concentrated teed for horses cousists of maize, cooked rice (this is used 
also for other classes of livestock), wheat bran and roughage such as green 
grass and straw, winch are usually cut up beioie feeding. 

Cattce. — Shantung, Chihli and Honan provinces in the north, 
and Szechwan, Yunnan and Kwangsi m the southwest, produce cattle 
in the largest numbers. Estimates would place the number of native 
cattle at 50 million at least, and the average value of these at $30.00 
(Mex ) a head. The export of cattle from China is small, but is ever in¬ 
creasing ; from 19x5 to 1919, exportation has increased from xooo to 
too 000 cattle per year. 

Shantung is one of the biggest cattle producing provinces in China. 

Generally speaking, the Shantung cattle are large in build. The 
ox usually weighs from 600 to 1000 catties (x catty — 1.33 lb), and has 
well developed loins and limbs which lends the form an almost rectangular 
shape. According to a uative, a German missionary imported cows of 
a foreign breed with which he undertook the improvement of cattle in this 
locality ; this was the origin of the p resent day cattle. The fact which 
demonstrates that the Shantung cattl e are an improved type is the com¬ 
paratively thin hide, and what is more, the tendency to early growth and 
fattening. A large number of cattle now in Shantung were introduced 
from Honan. Although they are called Shantung cattle, there is no 
doubt that they originated in Central China ; they have gradually mi¬ 
grated eastward from Honan, Shonst, Shansi, and Kansu, which are si¬ 
tuated in the centre of continental China. The Yellow River which passes 
through these territories, makes the vicinity of its watercourse unfit for 
cultivation owing to the tremendous, overflow of the river which takes 
place annually; the district forms as a result, one vast pasture land of 
thick weeds, and the thriving industry of cattle raising is noticeable. 

Usually, a farmer keeps from 5 to 6 cattle which when not at work 
are turned, loose on the fields. These are fed twice a day, morning and 
evening, and the feed consists of about 21.28 lb., + 5.32 lb., of mixed 
feed (“ Kaoliang ”, i. e, sorghum, beans and other similar feeds, mixed 
with cut straw or hay). In the working season they are fed twice more 
pfet day, at noon and in the evening. The straw fed is generally millet; 
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but wheat straw is also employed. Tn some places, dry peanut stems and 
sweet potato vines are used. As cattle for beef, Shantung breeds are 
far better than Korean or Mongolian cattle At the time of the Ger¬ 
man administration m T^mgtau, distinct effoits were made to improve 
the cattle. 

'The methods of raising and feeding in Shantung are the same as those 
generally employed in the whole of China. The feed, however, differs ac¬ 
cording to the locality. In the Canton region the gram fed is usually 
cooked nee and wheat bran. The cattle in this region are not as laige 
as those m Shantung; the average cow weighs 665 lb , the bull 1064 lb., 
and m exceptional cases have been noted to weigh as much as 1330 lb 
when fat 

In southern China, the cattle consist of tbe so-called Zebus, but the 
hump and the fetlock are less developed compared with the Indian spe¬ 
cies ; the females only have a comparatively insignificant hump. 

The colour of the Chinese cattle varies from yellow red to a brown 
red and almost pure black; white and spotted cattle are rare because 
the meat in these two cases is considered inferior. The amount of milk 
obtained is so small, that the cows are seldom used for this purpose; the 
fat content is very high, varying from 5 to 8 %. 

On the Hongkong market are found:— zebus from the region of 
Swatow (Kwanglung) much appreciated as beef stock. The second place 
is occupied by those from Wuchow and the third by those from Canton. 
Cattle are sold by the head, and not by weigt, at the rate of $28 to 
$50 (Mex.) for one zebu weighing from 600 to 800 lb 

The bills and mountain regions of China now being utilised only for 
wood fuel purposes will furnish sufficient pasture for at least wtice as 
many cattle as are being produced to-day in China. With the present 
prices paid for milk m this country (12 to 18 cents local currency per lb.) 
and for butter ($1.20 per lb.), there are few industries that offer better 
opportunities than the breeding of dairy cows. 

The buffalo m China has been chiefly employed as a draft animal 
and later to be used for beef. In recent years in tbe south of China, the 
buffaloes have begun to be used for milk, aud there have actually been 
cases of animals that give more than 12 lb, of milk per day, containing 
from 10 to 15 % fat. Six buffialo cows raised at the Canton Christian 
College have produced an average of more than 250 lb, of butter fat, 
during a complete lactation period. 

Out of the 3 methods of cattle improvement namely :* selection 
within the breed ; mating with outside improved breeds; introduction of 
pure bred animals and continuing to breed them pure; the first method 
is safest, but a somewhat slow process. Tbe crossing of tbe zebu with 
European breeds attempted in the Philippines and m India has not proved 
popular; the cross produces better beef cattle, but lacks tbe hump, which 
is so well adapted lor the yoke, and has less value for work purposes. 

The introduction of pure bred European stock encounters numerous 
difficulties, especially with regard to sanitary conditions; if practised, 
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care mubt be taken not to introduce tuberculosis into China The native 
cattle arc highly resistant and some oi the buffaloes are apparently ini 
munc to this disease. 

891 - Inheritance of Colour in Jersey Cattle. (1) — hooper , j j m 1 he journal of imrv 

S ncnce, Vol II, No. 4, pp. 290-292 Baltimore, July, 19x9 
The author consulted the Registry books of the Amer can Jersey 
Cattle Club, and tabulated the colour markings of 1145 calves male and 
female, and of their s res and dams These indicated that the following 
were the dominant characteristics; 1) solid colour over mottling; 2) black 
tongue over white; 3) black switch over white There was a marked 
tendency towards the combination of the charctenstics solid colour, 
black tongue and black switch. The roan colour which was hitherto 
fairly common amongst Jerseys was apparently dominant to the ordinary 
colour. 

892 - Calf Feeding Experiments with Crushed Oats and Whole Oats. — Department 
of Agriculture and Technical Instruction for Ireland , Vol XX, No 2, pp 201 204, Du¬ 
blin, 1920 

These experiments were carried out with a view to determining the 
comparative value of crushed oats compared with whole oats fed to cal¬ 
ves m conjunction with separated milk. Previous experiments showed 
good results from a mixture composed of i part ground flax seed, 2 parts 
maize meal, and 2 parts oat meal Variations were introduced later, in 
order to obtain a more economical mixture, In more recent trials, it 
was found that calves can be reared successfully by feeding the separated 
milk alone and supplying crushed oats and whole oats 

With the idea of controlling this method of feeding during 19x8 and 
1919, experiments were conducted at 21 centres. At each centre two 
lots of calves were selected of uniform size, and 1 lot was fed on separated 
milk supplemented with crushed oats, and the other on separated milk + 
whole oats. The total number of calves included in the test was 140 and 
the experiment extended over 122 days; the average age of the calves 
at the commencement of the test was 6 *4 Weeks. 

Details regarding the live weight increase of both lots of calves on 
similar rations are given as follows . 


Ifit 

No. 

of Calves 

Average 
weight 
at beginning 

Average 
weight 
at close 

Average 
increase 
in J22 days 

Average 
daily gam 



cwt qrs lb. 

cwt qrs. lb. 

cwt qrs lb. 

cwt. qis, lb 

I*>t I - Crushed Oats. 

70 

I 0 16 

2 2 IX 

I I 23 

*34 

Ifit IX - Whole Oats. 

70 

I 0 18 

0 

w 

« 

N 

I I 20 

1.32 


The difference in the results obtained from the z groups of calves is 
* almost negligible, although there appears to be a slight tendency in favour 


(*} See «. Jan., 1920, No. §1* (Ed.) 
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of the group which received crushed oats. At one centre only, the use 
of whole oats caused digestive troubles, and at another great difficulty 
was experienced m getting the calves to cat this food. When whole oats 
are fed to young calves, the quantity given at the commencement should 
not exceed 2 oz. per day, and should be increased gradually 

The following useful conclusions may be drawn : the cooking of meal 
is not necessary, and calves can be reared economically and successfully 
solely on foods produced on the farm, where facilities are lacking for the 
crushing or biuising of oats, whole oats may be given instead 

893 - Yield and Composition of the Milk of the Moroccan Cow. — JvEroy, a (Prsparateur 
de Physiologic, at the National Agronomic Institute), m V A grononne Colomale, Bulle¬ 
tin mensuel du Jardm Colonial , New Senes, Year IV, No. 30, pp 177-186 4 * figs. 2 Pa¬ 
ris, May-June, 1920. 

In Morocco there are x 200 000 head of cattle, among which We may 
reckon nearly 250 000 cows producing milk every year. 

These animals, which are of small size (1.20 metres high at the withers), 
seem to belong to two distinct types, one with fawn coat passing into 
black towards the head and legs, with black muzzle, curved horns direct¬ 
ed slightly upwards, and one with a straw-coloured coat, muzzle without 
pigment, white hoofs, lyre-shaped horns with white tips. In some di¬ 
stricts (especially Meknes and Fez), there are piebald black and piebald 
fawn cattle with white patches limited to the abdomen and root of the 
tail. Most of the Moroccan cattle seem to be the result of the indiscri¬ 
minate crossing of the first two types. 

The author gives some details of the cattle breeding methods practised 
by the natives, and especially of the milking (the calf being allowed to 
take some of its mothers milk at the beginning and end of the operation). 

The town herds are better tended and selected than the country 

ones 

The lactation period of Moroccan cows lasts about 9 months but 
in the case of exceptionally good cows, may last for 1 year) The milk 
yield of town-bred cows is on an average, 1400 kg per lactation, that of 
unselected animals bought at country markets may be as much as some 
850 kg. Taking into account the amount of milk consumed by the calves, 
the milk yield of the town cows may be estimated at 1650 kg, and 
that of cows of rural origin at 1100. On an average 20.5 kg. of milk 
is required to obtain 1 kg. of butter fat. 

Compared with the milk of French cows, that of the Moroccan cows 
has the same casein and lactose content, but usually is richer in fat-free 
extract and butter fat. 

The milk of the Moroccan cow is more acid when first milked, than 
that of the French cow. For this reason, special care must be taken, if 
it is kept more than 12 hours, otherwise it coagulates on boiling. 

The author concludes from his study that, under existing circum¬ 
stances, it is best to use Moroccan cows, rather than imported French 
ones for supplying milk to the European customers in the towns, for 

- [ 89 S- 8 W] 
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tie imported animals are subject to tuberculosis and piroplasmosis, to 
both of which diseases the native cows are immune. By means of system¬ 
atic selection, which is beginning to be practised by the natives, the 
author hopes that it will be possible before long to create heids of milch 
cows each producing, per lactation period, about 2000 litres of milk con¬ 
taining 4 % of fat. To effect this, it would only be necessary to supply 
the animals with food corresponding to thir live-weight and milk-yield, 
and to endeavour to prevent the calves sucking their dams during milking. 

894 - East Friesian Sheep at the Latium Stock-Breeding Station (z).—M oreschi, b. 
in GiornaU d'Italia, a«ncolo } Year III, No 25 P Rome, July 4, 1920. 

With the twofold object of trying whether it was possible to accli¬ 
matise Friesian sheep to the Campagna Romana, and to cross them with 
Italian breeds, the haliuni Stock-Breeding Institute bought, in 1916,8 ewes 
and one ram of this German breed, celebrated tor milk and wool production. 
In Fnesia, the average milk yield of a ewe duiitig a lactation period of 8 
or 9 months is from 300 to 400 litres (some sheep give even as much as 
6 or 7 litres of milk daily), while the annual yield of wool in the yolk 
is from 4 to 5 kg. Fnesiati sheep mature early and are vdfy prolific; 
the ewes bear many twins (as many as 8 % of the flock), and sometimes 
three, four, or even five lambs are produced at a birth. 

The results obtained from 1916 to 1919 are as follows 

In 1916, the Friesian sheep gave birth to G ewes which produced 5 ewe-lambs and 

3 ram-lambs; 1 male lamb and 2 ewes died. 

In 1917 » » * gave birth to 5 ewes which produced 3 ewe lambs and 

4 ram lambs: 3 male lambs and 1 ram died. 

in 1918 * j> » gave birth to 6 ewes, which produced 1 ewe-lamb and 

7 ram-lambs; ^ewes, 4 rams, and 1 male lamb died. 

in 1919 » » » gave birth to 3 ewes, which produced 1 ewe-lamb and 4 

ram lambs: 13 animals died 

Tims, at the end of 1919, there only remained 4 ewes, one of which 
afterwards died in lambing. This high mortality was due to the attacks 
of parasites. As the Friesian ram could no longer be used, a ram of the 
gentile breed of Apulia was mated with the Friesian ewes. 

The high proportion of twin births, 3 out of 6in 1916, 2 out of 51111917, 
2 out of 6 in 1918, 2 out of 3 in 1919, proved that the breed preserved 
its prolific qualities. 

Prof. Giuuani, Director of the Tatium Stock-Breeding Institute, 
stated that a Friesian sheep gave at the beginning of the lactation per¬ 
iod 3 kg, of milk a day; this is much less than the usual yield in its own 
country. The milk of Friesian ewes reared on the Campagna Romana 
contains from 4 5 to 6.5 % of fat. 

The amount of wool washed on the sheep by dipping in summer is. 
on an average, 2 kg , in the case of ewes, and 2.4x2 kg., in that of rams 
The average of the Datium flocks is x 7 kg., per head. The wool of the 

(1) 8*e also R„ Jnly-Sept, tvrg, No. 553. (Ed) 
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Friesian breed is of long staple, sttong, rather elastic, but somewhat 
coarse, slightly and irregularly culled 

The Friesian breed maintained thei precocity in I,atium ; at birth, 
the lambs weighed from 3 to 5 kg , and attained the weight of between 
40 and 60 kg , m 6 months. At the age of eighteen months, the ewes weigh¬ 
ed from 70 to 80 kg., and the rams 1 quintal, or even more. Cross 
bred lambs bom as a result of the mating of Friesian ewes with the gen¬ 
tile Apulian ram, weighed at birth 3 to 5 kg, and after 8 weeks, 17.1, 
204 and 219 kg, respectively, their daily increase of weight being a 
httle less than % kg 

From these results it may be concluded th.pt the Friesian breed, which 
requires a damp and temperate climate, cannot be acclimatised m hatium, 
and under the unfavourable conditions prevailing there, it soon loses its 
character! sties. 

If, however, breeders giving up the idea of rearing pure bred stock, 
would cross Friesians with the native races, they would doubtless achieve 
good results as regards milk-yield and size, and perhaps increase the pro¬ 
ductivity of the Italian sheep. 

895 - Beet Pulp for Fattening Iambs. — Headley, T. A , in The Nebraska Farmer, Vol 62 
No, 14, p 994, Lincoln, Nebr, April 3, 19:20 

A ration of alfalfa, hay, dried hay, beet pulp, cottonseed cake and silage, 
produced the largest gam and returned the most profit on a lot of 31 
lambs m a 100 day feeding experiment with 12 different rations, recently 
completed at the Scottsbluff Experiment Station. 


Lot Number and Ration. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

XI 

1 z 


Hay 

Hay 

Hciy 

Dried 

Hay 
Di led 

Hay 

Hay 

Dried 

Hay 

Dried 

Hay 

Dried 

Hay 

Hay 

Maize 

Hay 

Diied 

Pulp 

CSC* 

Beet 

Hay 

CSC* 



Maize 

Pulp 

Pulp 

Dried 

Pulp 

Pulp 

Pulp 

CSC* 




Maize 

CSC* 

CSC* 

Pulp 

CSC* 

Silage 

Beet 

Beet 



;&aize 

Maize 

CSC* 

CSC* 

Silage 

Tops 

Tops 

Tops 

Average daily gam 













pet lamb. . . 
Pounds feed per zoo 

* 3*3 

,388 

'99 

381 

*2«*8 

375 

- 39 ® 

421 

.245 

*375 

4°3 

245 

lbs, gam per lot. 

Hay . , k a « 

503 

408 

54 ? 

39 ® 

48^ 

4x6 


®35 

485 

39 i 

359 

630 

Maize ....... 

306? 

248 

107 


— 

— 

— 

— 

— 

255 

— 

— 

CSC*. 

— ! 

76 

- ; 

77 

— 

79 

104 

70 

120 

— 

73 

120 

Dried Pulp. . . . 

— 

— 

224 

# *75 

328 

261 


331 


.— 

242 

— 

Silage .. . 

— ; 

— 

— 

— 

- j 

— 

— 

417 

719 

_ 

— 

— 

Beet Tops ... 

Cost of feed per too 

— 

— 

— 

— 

- ! 

— 

— 


x 63 

j 

2*99 


lbs. gam, . . $ 

Appraised value per 

12 89 

13 62 

II 39 

I? 93 

y 59 

11 28 

12 36 

10,57 

Il86 

12,16 

IX 85 

13 13 

100 lbs . . . . . $ 

X&5O 

18.00 

17 75 

18.OO 

*7.65 

17 90 

18,00 

18 10 

i7oo 

17 75 

17 85 

17 «5 

Net profit per lamb $ 

t 83 

2 32 

240 

2 94 

a 91 

Ft 

O 

CO 

287 

3.80 

x 50 

?*59 

* 95 

1*34 


* CSC — Cottonseed Cake. 
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The following points ate outstanding from the detailed 1 emits given 
in the above table' Dried beet pulp when properly supplemented with 
alfalfa hay and cottonseed cake is an excellent feed ior fattening lambs. 
Cottonseed cake added to the ration at the rate of onc-third pound per 
lamb daily in every case increased the daily gain and the net profits. 

Silage added to the ration of hay, dried pulp and cottonseed cake in¬ 
creased the daily gams, lowered the cost of gains and increased the net 
profit per lamb. Beet tops added to hay and maize ration produced 
gains at a lower cost, and increased net profits. Beet tops added to hay, 
dried pulp and cottonseed cake ration increased the daily gain slightly, 
increased the cost of gam and decreased the net profit I y ot 7 shows an 
increase in the amount of cottonseed cake from % to % lb, per lamb 
dady ; slight increase in gam, but increase in cost of gams and lowering 
of net profit. 

$96 - Goats and Levroux Cheese. — Bonafe, A. (Directeur des services agricoles de 
l’ln&re), m La Vie agncole et rumle, Year 3, No. \2, pp. 276-377, figs, 4, Paris, Octo¬ 
ber 18, 1919. , 

The goat plays a very important part in the lural economy of the 
Department of Indre. It is found more or less everywhere, but most 
frequently on the limestone plains of Champagne, where it takes its place, 
beside the sheep, large flocks of which belong to the large estates. Goats 
to the number of 5, 10, 15 or rarely 20 heads, are, however, kept by the 
owners of small holdings, and by agricultural labourers. The goat is 
par excellence the animal of the poor as it can be managed by the family 
without any outside help, and is a source of considerable profit 

It is of average size ; its coat is usually brown with white at the ex¬ 
tremities ; on the forehead is a brown stripe, that finishes at the muzzle, 
and has wide white bordeis; horns are as a rule absent; beards may be 
present or absent (very variable). 

Mated with the ram on Xovember 1, the females give birth, at the 
beginning of April, to two kids, which they suckle for a fortnight; the 
kids are then sold, and the milk is used for cheese making. Kids kept 
for breeding are reared with the bottle and cows milk. 

During the winter, the animals remain at the sheep-fold; their rations 
are composed of bran, dry forage, and a mash consisting of bran, beetroots, 
and boiled potatoes. 

In summer, after a small ration of forage and bran, which they eat 
at the farm, the little herd is driven to the fields by the old men or the 
quite young children of the family, who are helped by a well-trained dog. 
The goat browses on the sainfoin aftermath, or that of temporary pas¬ 
tures; it requires succulent appetising food, and is not content with the 
meagre pasturage that suffices for sheep. 

Milking is done twice a day, morning and evening; on exceptional 
occasions, the goats are milked a third time, at midday. 

The milk yield is rather small after the first time of kidding (this 
takes place when the goat is about 3:4 months old), but it attains its not- 
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mal amount after the goat is 3 years of age From this time, the an¬ 
imal gives at least I 5 litres daily lor 7 months (Ma3 T to December), this 
would mean a minimum of 210 cheeses pel annum (allowing x 5 htie of 
milk for each cheese). When its milk-producmg power decreases, towards 
the age of 9 to 10 years, the goat is no longer kept, but is sent to the butcher 
After each milking, the milk is put into eaithenware vessels, taken 
to the cellar, and as soon as it is cold, tbG rennet is added F01 1 litre 
of milk, is used a piece of sohd rennet the size of a pea, which is specially 
, prepared by the pharmacists and grocers of the district The curd forms 
m 2~J hours 111 summer and in 48 111 winter It is placed to dram 111 a form 
or cheesedxisket that gives it the shape of a truncated pyramid, with a 
square base. The curd is put into the form By degrees, a little at a time, 
and no small amount of ilexterrty is required to ensure a homogeneous 
paste The cheese takes one day to drain , next day, the exposed sur¬ 
face is salted, and the following day, it is taken out of the foim and salt¬ 
ed all over. When covered with salt, the cheeses are put on a layer 
of straw m a large wickeiwork basket, and hung up in a well-ventilat¬ 
ed room, where they can dry and acquire the proper consistency, or 
else they are put on a wire-stand with compartments and placed in the 
garden. The farmers wife turns the cheese eveiy day, placing the bot¬ 
tom surface uppermost. 

After a week, the blue mould begins to make its appearance on the 
surface of the cheese, and develops moie or less rapidly according to the 
surroundings Sometimes it is necessary to remove the cheeses to a 
damper place, and to wrap them for some hours in damp cloths 

The making of these cheeses is not regulated scientifically; after 
some experiments, the most favourable conditions axe found out. 

A week aftei the appearance of the first blue specks, the fungus my¬ 
celium is fully developed, and the cheese is ready for sale. It is not, how¬ 
ever, fully ripe, but this is the best time for transporting it; the rest 
is left to the consumer or cheese-monger. The cheeses are ripened by 
being placed in earthenware receptacles that are first covered with a cloth 
and later closed. In this new enviroment with limited air and a high 
degree of humidity, the mucidmeae grow more slowly, whereas the bac¬ 
teria show great activity, the paste gradually becomes oily, and the flavour 
develops. The process is permitted to continue for a longer or shorter 
time according to the wishes of the customer. 

When well-made, Tevroux cheese is one of the most highly prized 
goat cheeses* Its fame exceeds that of the Berry variety, it figures largely at 
the Paris restaurants, and the demand for it cannot be adequately satisfied. 
* It is estimated that there are 40 000 goats in the Department of In- 
dre, and that an average of 9 million cheeses are produced annually. In 
reality, however, more cheeses are made, for not infrequently, cows milk 
is used to dilute the goats milk to a small extent. 

The best cheeses come from Vineuil, Tevroux, Brion, Brittany, and 
Champenoise, where there are great plains covered with sainfoin which 
forms the staple food of the goats. 
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As soon as the animals are put out to grass, or to brouse on the leaves 
of the trees, the quality of the milk becomes inferior. The prices of the 
goat and its products during the pre-war period and at the present time 
are as follows: 


Milk-yielding goat. 

Dry goat . 

Kids. 

White cheeses (salted and dried). 

Blue cheeses (covered with mould) . . 

Ripe cheeses (finished m earthemwarc pot) . 


3 S 

5 

4 to 7 
o 30 
0.35 

o 45 to o 50 


8o to ioo 
15 to 20 
xo to 30 
x 

1 30 
1.50 


These figures would give a gross return of 250 to 300 fr. per head: 
this means a high profit. It must, however, be remembered, that goats 
need liberal feeding, careful supervision, and unremitting attention, which 
if adequately recompensed, would mean a considerable outlay. 


897 - An Experiment with Fattening Pigs to Compare Cooked with Raw Potatoes. 

— Department of Agriculture and Technical lnib action for Inland Journal, Vol XX, 
No 2, pp 100-193. Dublin, 1920 

The high cost of fuel, of manual labour, etc., has been the reason why 
many farmers hesitate to undertake the fattening of pigs with cooked food, 
especially potatoes, which however is a customary proceeding in Ire¬ 
land. The Department of Agriculture has therefore undertaken a series 
of tests in order to ascertain if it is possible to fatten pigs successfully on 
a diet of raw potatoes. These tests were carried out at 5 centres, and 
at each centre the pigs were divided into 2 lots, as for as possible ho¬ 
mologous in appearance, and the total number of pigs was 34. The aver¬ 
age age of the pigs at the commencement of the tests was 15 weeks and 
the tests covered a period of no days. 

Dot I were given cooked potatoes; Dot 2 raw pulped potatoes. In 
all other respects the two lots were treated alike The 2 lots consumed 
the same quantity of feed, and particulars regarding the live weight in¬ 
crease are given as follows • 


lyOt 

Number 

of 

Pigs 

Average 

weight 

At beginning 

Average 
weight 
at close 

Average 

increase 

Average 
Daily Gain 

i 



ewt qrts lb ! 

cwt qrs lb 

ewt. qrs. lb 

lb. 

3yOt i (cooked potatoes) . • . . 

» 2 (raw potatoes). 

*7 

17 

- 3 2 

“34 

2 0 20 

2 0 6 

I t 18 

I I 2 

143 
x 29 


Results show that the 17 pigs which received cooked potatoes made 
an increased gain in live weight of almost 16 lb. per head (equals a total 
gain of 266 lb.) as compared with the 17 pigs which received raw potatoes. 
Naturally, against the pigs which were fed on cooked potatoes must be 
Set the cost incurred in cooking the latter. Nevertheless, taking into 
account the market conditions when the experiment was made, the value 
of the increased live weight was obviously superior to the expenses ia- 

(*•**•«] 
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ourred in cooking the potatoes, and the following con elusions may be-diawn: 

(1) At the piesent puce of pork, a substantial profit is obtained by 
the cookmg of potatoes for fattening pigs. 

(2) Moderately good results may be obtained fiom the use of raw 
potatoes; but m this case the fattening period is extended 

898 - Effect of Calcium on the Composition of the Eggs and Body of Laying Hens. poultry 
— Buckner, G D , and XC umN, J, H , in the Journal of Bioloztcal Chemi*tiv, Vol XI#I, 

No. 3, pp 195-203 Baltimoie M I) , Feb 1920 

The authors have determined the efiect produced by grit, oyster 
shell, and limestone, fed with the ordinary ration used for laying hens, 
and also the ultimate effect on the constitution of the hen, of the conti¬ 
nued laying of eggs in the absence of calcium othei than that contained 
in the food. 

Four lots of 10 white Leghorn pullets each received the same ration, 
namely: 1) a diy mash composed of 6 parts maize meal + 3 parts bran + 

3 parts middlings + 5 parts meat meal + 4 parts charcoal; 2) a gram 
mixture of 16 parts wheat + 16 parts cracked maize + 8 parts oats. 

These foods were supplemented: in Pen 2, with grit; in Pen 3 with grit 
and oyster shell; in Pen 4 with gilt and limestone; Pen 1 served as a 
control test. The experiment extended over 6 months, 

A series of Tables shows: 1) the analyses of the materials fed, the 
mortality and egg record ; the analyses of shells of eggs from the various 
pens ; the analyses of the contents oi eggs from the various pens; the an¬ 
alysis of a anoranl hen compared with that of a hen in Pen 2 that had 
collapsed and died, the analyses of cai cashes and leg bones of hens from 
all lots, at the end of the experiment. 

From a study of these figures the following conclusions maybedrawn *—* 

(1) Trying hens whose supply of calcium rs limited to that natur¬ 
ally contained in the food, continue laying until theie is a general deple¬ 
tion of magnesium, phosphorous, and calcium in then bones and carcovsses. 

(2} As long as the hens permit the formation of an egg shell, the 
contents thereof remain reasonably constant, thereby allowing an average 
supply of calcium, magnesium and phosphorous sufficient for the normal 
development of the embryo of the chicken. 

(3) Ten weeks elapse before theie is any noticeable change in the 
general condition of hens receiving no mineial matter other than those 
naturally contained in the food ration such as that fed during these ex¬ 
periments. 

(4) The lack of calcium is not the fundamental cause of the forma¬ 
tion of shell-less eggs. 

(5) The percentages of calcium and phosphorus in the bones of the 
hens in all lots were fairly constant, thus indicating a stable equilibrium 
between the 2 elements. 

(6) The continued laying of eggs lairing into account the calcium 
restrictions, does not materially alter the percentage mineral composition 
of the egg shells or their contents. There is, however, a gradual thinning 
of the shell. 
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(j) Under the conditions governing thib experiment, tlie addi¬ 
tion of limestone or oyster shell to the ration, increases the production 
of eggs 69 4 % as shown by the average production of Pens 1 and 2 when 
compared with that of Pens 3 and 4. 

bed keeping $99 - Bee-Keeping In Isolated Hives. — Robert-aubrrt, m vApicnUmc , Yeai 6^, 
No 7 , p 155 Pans, July, 1920 

Bee-keepers, whose stock is attacked by foul-brood, are. usually 
those who take their honey too early and use composite hives arranged m 
such a way that they always obtain relatively large quantities. Taking 
the honey and replacing the frames of these hives for the bees to dean 
are two operations that encourage the queen to lay at the very time when 
she ought to be prevented from so doing. If the honey supply continues, 
no harm is done, but if the honey-season is finished, whidi is generally 
the case in districts where foul-brood is nfe, there is a great risk that the 
bees seeing their emptying frames, will let part of the brood die on ac¬ 
count of want of honey. 

The author has substituted for this pernicious system one which 25 
years’ experience has proved most satisfactory. He uses I.AYENS hives 
with 20, 22 and 25 frames In May, he pays his first visit, deans the 
hives, divides any food that is left, and replaces useless frames wih sec¬ 
tions containing bees-wax. Having done this, he does not open the hives 
again until after Septembei 1, unless the season is a good one, in which 
case, he visits them again, to take the honey from the side opposite the 
brood. This operation takes place once every 3 years. In September, he 
removes the superfluous honey, and as the bees only concern themselves 
with the part of the hive where they are going to winter, this hardly 
disturbs them at all, and the replacing of the frames to dry only gives 
them one day’s work. 

The result of 25 years’ bee-keeping with isolated hives according to 
this simple method is that the honey supply has never failed and the 
author has taken honey every year. The average yield in Oise during 
these 25 years was from 22. to 25 kg., per hive per annum His great 
triumph is that, even in bad seasons, it has never been necessary to feed 
the bees. The latter were thus allowed to live naturally, they received 
no food, the brood did not die, and there were no signs of foul-brood. 

M. Robert-Aubert is of opinion that if all bee-keepers followed 
bis example, many more hives could be kept and much larger quantities 
of honey obtained without losing the brood. Bee-keepers who take too 
much honey, whose broods, die, and who are obliged to feed their bees 
on a large scale every year, are evidently m the wrong. 

■wpti-nTtmm 900 - Crossing Experiments with Varieties of Silkworm Having Bivoltine Females. 

— Pigokini, h. (R. Stazione bacologica sperimeatale at Padua), m VItalia agncola, 

Year 57, No. 5, pp. 129-146 Piacenza, May 15, 1920. 

Breeds used in the experiments. — The following 19 crosses were made: 

Small, bivoltine, greenish-white female with males of an annual 
breed viz., golden Chinese, white Japanese, yellow Ascoli and yellow 
Gran Sasso. 
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White bivoltine female with annual males, viz , 'white Japanese, and 
yellow Gran Sasso. 

White, bivoltine female with gibbous caterpillar with annual males, 
viz., golden Chinese, white Japanese, yellow Ascoh, and yellow Gran Sasso. 

White, bivoltine Chinese female with annual males, viz., golden 
Chinese, white Japanese, and yellow Ascoh. 

Mixed white bivoltine female with annual males, viz., golden 
Chinese, and white Japanese. 

Yellow bivoltine female with annual males, viz, golden Chinese, 
white Japanese, yellow Ascoli, and yellow Gran Sasso. 

The results of the crosses were studied m 101 small separate reatings, 
each lot consisting of hybrids from the same laying. 

- Objects of the experiments . — The characteristics ol the cocoon were 
investigated in these researches. The weight dimensions, form, amount 
of silk and its properties were all studied. * 

The number of cocoons examined were : 


for total weight . . . 15 *73 cocoons 

lor size and shape .. ... . . . 2 474 • 

for weight of outer silk and fibrin. - * . 1 479 » 

for length of reelable silk and standard . .. 1082 » 

tor strength and elasticity {3 597 determinations) . . 351 » 


The technique of the various determinations has been improved by 
the author. 

Results, — These are given in a series of tables and summarised as 
follows . 

In addition to the well-known fact that in crosses made with a bivoltine, 
female bivoltism persists m all cases, the hybrids obtained by the author 
showed parental characters as well as intermediate and non-intermediate 
characters. 

Of the intermediate characters, some occurred according to the aver¬ 
age number calculated, others deviated from it more or less, sometimes 
approaching nearer to the paternal or maternal characters respectively. 

The non-intermediate characters hove slightly higher values than those 
of the parents, but smaller values. 

The observations may be arranged in a schematic form as follows: 

A — Intermediate Characters. 

(a) Attaining the average. 

I. — Size. This was calculated by determining the long diameter. 
The calculated average was 177 ; the average ascertained was 176. Partly 
by means of the observation of the calculated averages and the averages 
found, and partly by noting the slight deviations of the latter from the 
respective averages, the author concluded that the phenomenon was 
constant. 

_ He mentions special cases of* crosses with a golden, male, in most of 
which the dimensions of the hybrid are not intermediate, but exceed those 
of the parents. 

I 
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II. -- Sliupc. The method employed, which consists in. indicat¬ 
ing the size by a sign 01 a series of numbers that express the ratio of the 
diametcis, necessitates the separate consideration of mosses between more 
or less si 1 angled cocoons, or between strangled and non-strangled cocoons, 
such as in the present case, where a golden Chinese male was used. In 
both eases, the value found coincided with the average calculated values. 

Ill — Percentage of crude fibrin m the raw silk. As a rule this amounts 
to ioi % of the general calculated aveiagc. This figure remains approxi¬ 
mately the same m all the groups. Mention, however, should he made 
of the case of crosses with a Japanese male, m which the percentage of¬ 
ten exceeds the calculated amount, and in most cases exceeds the fibnn 
percentage of the parent producing most fibrin. 

IV. — Standard of the thread. Taking this as a whole, it may be 
said that the standard proved to be 99 % of the average calculated, that 
is to say it coincided with it. It should, liowevei, be observed that crosses 
with Eastern breeds slightly lowered the standard, while crossing with 
local breeds raised it. 

(b) deviating from the average. 

(bj) below the average, inclining towards the maternal characters. 

I. — Weight of outer silk. This is much below the calculated aver¬ 
age, being only 77 % of the latter. This inferiority is constant and is 
found however the crosses are arranged- The character thus tends to 
approach the maternal character, and it is permissible to suppose that the 
latter is dominant as regards the paternal chracter. It must, however, 
be remembered that the breeding conditions may have exerted some un¬ 
favourable effect. 

II. — Length of reclabla silk Taken as a whole, the value found 
was 83 % of the calculated value. For the rest, what has already been said 
about the weight of the outer silk holds good here also. This charac¬ 
ter may be regarded as depending on the previous one. 

(b 3 ) above the average , and tending towuidsthe paternal character. 

I. — Strength of thread. This is hi % of the calculated average. 
This phenomenon is con.stantly observed in all the hybrids. 

B. — Non-intermediate characters. 

(a) superior to the characters of each of the parents. 

I. — Elasticity of thread. — This is observed in the majority of cases 
and always in partial groupings. It may further be said that the ar¬ 
rangement of the groups of hybrids according to the degree of elasticity 
of the thread follows the order of the females as regards this character, 
which shows the special influence of the females. 

(b) superior to the characters of the parents and approaching their sum. 

I. — Colour. —Taking the total of the cases studied, this attained 

84 % of the sum of the parents’ character. The order of the succession 
of Ihe groups of hybrids according to colour, does not reproduce that of 
their parents. It is not possible to Speak: with the same certainty as has 
been done for the characters previously described, with regard to various 
other characters snob as vigour of larvae, live-weight of cocoons, and the mm* 
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her of double cocoons . The author is, howevei, able to state that the hy¬ 
brids are chiefly affected by the vigour ot the bivoltxne race , that the 
live-weight of the cocoons largely depends upon paternal influence, 
seeing that it was gieatei when the females were crossed with local males 
than when the male parent belonged to an Eastern variety. The occurrence* 
of double cocoons was clearly 1 educed to onc-half (from 12 9 to 7 %) by 
crossing with an annual race 

901 - Note on the Description of Elephants. - Schein (Fust Class Vctumary luspec 
toi), m the Bulletin economique de VIndodnne , Vol XXIII, New ^eucs, No no, 
pp 26-41, + figs Ilanol-Haiphong, Tan Feb, 1920 

Eew authors have written about elephants, and so far Veterinary 
Captain Evans is the best authority. In addition he has had the advant¬ 
age of studying and writing about the elephants of Burma, which largely 
come from South Indo-China, Cambodia, and South Annam, and are 
thus the brothers of those examined by the author. But he has not given 
a method by which elephants may be described, and the authoi has filled 
in this blank by the article under consideration. 

The primitive races Mois and others, could recognise an elephant 
after not having seen it for a very considerable time, but they could not 
give an accurate description of it. The author has followed the standard 
method of listing the points ot a horse. \iz : — Stud number and mark, 
name, sex, skin and colouring, shape, head (nose, teeth, skull, ears), back, 
tail, legs, hoofs, height, age, special points (approximately: very young, 
young, adult, old, very old) The author describes these points in detail, 
and gives numerous illustiations. In addition, he gives a sample of a 
scoring card for elephants, and diagrams of an elephant and the chief 
parts, all of which will greatly simplify descriptive work in this con¬ 
nection. 

902 - Domestication of the African Elephant in the Belgian Congo, (Api Station) u) 

— ae, E , iti Bulletin ayicole du Con^o Btl t, Vol X, No*> i~i, pp 207-269, figs xo 
Brussels, Match December, 1919 

The Indian or Asiatic elephant (Elepiias maximus) seems to be des¬ 
cended from the mammoth (E. primi genius), whereas it is supposed that 
E. antiguus was the ancestor of.the African elephant. 

Although there is probably only one species of elephant in Africa, 
a certain number of varieties, or sub-species, differing chiefly in the shape 
of their ears, have been found in that continent. 

These varieties, according to the publications of the British museum 
of Natural History, are as follows(i) The Cape elephant (E. Afri- 
canus capensis) ; (2) the western variety of the Cape elephant (E. a to- 
xotis) ; (3) the Matabeleland elephant (E. a. Seloust) ; (4) the West Afri¬ 
can elephant (E. a. cyclotis) ; (5) the elephant of the Masai (E. a. Kuo- 
ckenhaueri); (6) the Aberdare elephant (E. a. Peek); (7) the Bake Ru¬ 
dolph elephant {E. a. Cavendishi); (8) the Abyssinian or E. Sudan elephant 

(1) See R., May, 1919, No 633. {Ed.) 
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(E. a oxyotis); (g) the elephant of N Somaliland (E a Orleansi) ; (to) the 
W. Sudan elephant (E a Rolschildi). In the British Museum Handbooks 
the dwarf Congo elephant (E. a fumilio) and the hake Albeit elephant 
(E. a. albcrtensis) are also mentioned 

In the Belgian Congo, there are various zoo-geog raplucal regions, 
hence it is natural that different laces "of elephants should exist m the coun¬ 
try. Hitherto, however, it has not been possible to determine them accu¬ 
rately, owing to the necessary documents being somewhat difficult to 
obtain. It is the same in all the other Afiican Colonies, and the elephants 
there have been relatively little studied. 

The race living in the Bowei Congo is most likely, according to 
M Schouteden, Elefhas africanm cyclotis. It is hoped that, before 
long, an opportunity of verifying the matter will present itself. 

In the North of Uele, the Sudan elephant [E a oxyolis) is found. 
E. a Cottoni lives in the great forest and in Ituri, while near Bake Albert, 
and as far as Semliki, E. A Ibertensis is met with ; this is probably the same 
race as that found near Bake Edward. 

At Katanga, there is a variety of which little is known as yet. It 
is not possible at present to identify it from museum material. "The cir¬ 
cumference of one of the fore-feet of an adult elephant killed in 1912, 
near Nieuwdorp was 1.26 metres, which corresponds to a height of 2.53 m. 
at the withers 

A very large elephant has been found near Bake Beopold II; its 
skull, which is a magnificent one, is at Tervueren, but fresh material for 
study is awaited Besides this giant race, there is also a dwarf variety, 
E. a. Fraussem, "which lives in herds. Another variety of elephants, a 
half-dwarf one, lives near Bake Albert; in 1916, the author had a male 
and a female specimen shot for the Museum of Tervueren 

The author deals successively with the following matteis: Trade in 
elephants in Burma, their classification, food, diseases (puemonia, colic, 
cerebral congestion, heat-apoplexy and sun-stroke [the elephant being 
by nature a nocturnal animal, cannot stand very high temperatures well ]; 
anthrax, trypanosomiasis, a common disease in Burma which does not 
seem to occur in Africa ; piroplasmosis, rare ; aptliic stomatitis ; tetanus 
and tuberculosis, rare; the elephant seems immune to rinderpest) ; the 
capture of elephants in British India (the author describes a hunt in 
which he took part in Ceylon in 1910, when 17 wild elephants were cap¬ 
tured). 

When the Api elephants are not working, they spend their day in 
the following manner. They go out to feed at 5 in the morning, each 
accompanied by a driver, and return about .5.30 p. m., when they axe 
given a little manioc, some potatoes, and a bunch of bananas. 

On working-days, they begin their labours at 4 a. m. and if they 
have to go far, to fetch tree trunks for instance, they set forth at midnight, 
ok afe x or 2 in the morning. In any case, the elephants stop woxking at 
It a. m., test, bathe, and then graze all the afternoon. 
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The elephant-hunts, which were interrupted in 1914 by order of Com¬ 
missioner Bertrams, used to last 2 months at a time, 3 elephants about 
1.60 in. high being captured The captives aie allowed one year to get 
accustomed to their new conditions, and then trained for 10 to 12 months, 
when they are put io work with the others 

In 1918, Lieut. MagnETTE drove a cart with 6 elephants to Buta 
and back The 700 kilometers were accomplished without accident, 
but not without difficulties There would be no trouble m using elephants 
outside the Station of Api, piovided they were gradually accustomed 
to the new surroundings and persons. 

FARM ENGINEERING 


903 - Continuous Knife Mowers. — Larue, 1 > , m La Vu aytcah it mmL , Vol 9, agricultural 

No i j, pp Pans, May 8, 1920 machinery 

The mower knife works with an interrupted movement, the grass 
being cut by the action of the blade edge passing between the teeth of the 
comb. The action is similar to that of pruning shears, and needs more 
power and is not as clean as that of the double-blades of garden shears 
or tinman’s sheard. But a satisfactory movement of the blades of shears 
in the grass is not practicable. 

M. J. d’Hscrs, of Daubs (France), has evolved a set of continuous 
action shears. To do this, he replaced the toothed cutter by a blade 
having steel teeth set " en echelon ” and with vertical cutting edges. 

Two* blades, moving in opposite directions one over the other, act as 
clippers, cutting the grass. 

Continuous movement is obtained by using an endless steel band, 
a sort of bandsaw whose parallel blades move in the space between the 
combs used in the machine. The band passes over a small pulley at 
the end of the knife blades and is actuated by another pulley driven off 
the road wheel of the machine. 

A lateral roller assures the stability of the machine. 

A single driving wheel is found to be very efficient and does away 
with the need fat a differential. 

904 - A Seated Drag-Hoe — I,ARra, P , ill La Vie a^ncole U rurale, Vol. y, No. 19, p 333. 

Parts, May 8, 19:0 

In classical machinery for cultivating the soil, the working parts slid 
through the earth, the machine was carried on wheels and the driver 
walked behind. 

M. Baiwr has constructed a tillage machine in which the working 
parts rotate, the supports slide and the driver sits. 

The whole machine representers a small disc harrow mounted on 2 
runners with a steering runner behind. The depth is regulated by means 
of a lever held by a ratchet. 

Oblique weeder blades in front give stability and prepare the work 
for the discs. 
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905 - The Blanchard Improved Fore-Can iage. j>iss\isaix, r , « /»« mat <t 1 nmi- 
tmc pmhqiu t Ycai M> No ~ 2 , p jit 1 is?-. i 1 \uin Kin -7, n>~<> 

Tlie fiist model of M Blanchard’s double brabaut plough was ac¬ 
tuated by a motor and two windlasses fixed over the back axle (i), but 
many improvements and alterations have been made m the latest design 
of machine put on the market under the name oi the Agro (90, Rue Saint- 
bazare, Palis, 9°). 



Blanchard Improved Fate-carnage 


The appended figure gives a general idea of the machine working 
as a fore-carriage tractor, pulling a flexible-toothed cultivator provided 
with a driving seat and all controls. 

When pulling, the motor actuates the two driving wheels, whose tires 
are provided witbTgrips. 

This machine is capable of hauling: — An 11 toothed cultivator, a 
60 toothed harrow with roller, a mowing machine having a 1 5 m. blade, 
a binder or a double brabant for light ploughing and stubble skimming. 

The single cylinder motor (bore 96 mm. X stroke 120 mm.) develops 
8 HP. at 1400 R.P.M. The cylinder is nibbed and is air cooled by a rotary 
fan, A pulley is provided so that other machines may be driven by belt* 


{*) See R. Marcfa, 19*8, No. 333 (Erf). 
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Tl.e wheels are 90 cm in diameter, and the tyres are o 8 cm wide 
The track can be increased from 70 to 80 cm 

With the windlass a cable 3 cm in diameter is used, having a breaking 
strain of 1500 kg. Each windlass holds 250 m of cable whose anchorage 
to the giound is maintained by a chain 8 111 long, held by 6 iron pegs. 
Using the cable, the speed is about 2 m p. h., and working as a tractor 
from 2 1 / 4 to 2 % m p. h. (reverse 1 % m p h), depending on whether 
the diameter of the wheels is increased by the grips or not 

006 — A Turbine Sorter for Seeds. — See No 859 of this Review. 
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907 - Research Work of the Swiss Peasants’ Secretariat on the Swiss Agricultural 
Yields from 1914-1918. — Schuctzerischc Landmrtsehuftltchc Zeitschnft, Year *7, Part 11, 
pp 21*1-216; Part 13, pp 267-268 , Pait 16, pp 250-351, Part 2<», pp 135 - 457 ; 
Part 15, pp 993 > l’ait 4<>, pp ,1006-1008 , Part 47, pp lojs-rojj, Part 48, 
pp. J04U-1050 , Part 19, pp. 1079-1080 Cf also Untersuchnnqcn bet re fj end die Rentabi- 
hidt der scheweiz Landimristhaft, Bcncht des schmeizenschcn BauernsekrcUinates an das 
scJmeiz Landwirischafisdcpartemenf, Knife) ah re 1915-1919, VoP 30 - 33 - I'erne, 39x6-1919 

The Review of January, 1916, under this heading, contained several 
extracts from the 16th Report presented by the Swiss Peasants' Secre¬ 
tariat to the Swiss Department of Public Economy The present study 
reviews briefly the principle distinctive economic results that characterise 
the yields obtained by Swiss Agriculture during the war, in comparison 
with preceding seasons 

Variations in the gross yield per hectare oe cultivated land 
in the last pour seasons. — Table I gives the chief data relating to 
the average gross yield per hectare worked out in figures for the investi¬ 
gation farms whose accounts were audited by the Swiss Peasants’ Se¬ 
cretariat for the period March 1, 1914 to February 28, 1915, and March 1, 
1917 to February 25, 1918. 

In order to summarize the results, the general averages of 288, 259, 
aoo, and 253 farms for the years 1914-15, 1915-16, 19x6-17, 1917-18, res¬ 
pectively are shown in Table I. 

The influence of the size of these farms on the gross yield is remar¬ 
kable. It will be of interest to give in Table II, in order to complete the 
analytical data of Table I, the results in round figures of the gross yields 
per hectare, in order of importance, obtained during the four years in¬ 
vestigated. As can he seen in Table I, the noteworthy increase in gross 
yield per hectare during the war should be attributed to nearly all the pro¬ 
ductive branches of the farm, but in different degree^. 

The increase of cultivation depends in the first place on the greater 
stocks of cereals, potatoes and forage present on the farm during the suc¬ 
cessive years. 





Table I. — Variations of the gross yield -per hectare during 1914-15, 19x6-17, 19x7-18 
on Swiss farms audited by the Swiss Peasants' Secretariat (1) 
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Table II — Variations m gross yield per hectare of cultivated ground 
obtained for farms, with accounts audited by the Swiss Peasants' Sccre - 
tana and classified in their order of importance during the years 1914-15, 
1915-16, 1916-17, 1917-18 


Year 

Faims 

of 

3-5 hectares 

Farms 

of 

5-10 hectares 

Farms 

ot 

10-15 hectares 

Farms 

dr 

15-30 hectares 

Farms of 
more than 

30 hectares 

; 


fr 

fr 

fr 

fi. 

ir 

1914-1915 

1916- 1917 

1917- 191S 

I 021 62 

I 164 84 
i 285 52 ! 

* 734 32 

82S 64 

I OOI.98 

I 130 OO 

I 518 48 

771 63 
916 94 

I 077 06 

I 284 17 

659 45 
S05 99 

I 026.07 

I 239 12 

6l6 58 
742 15 
856 46 

I 021 56 


There is, in addition to this a constant increase in receipts obtain¬ 
ed from the sale of cereals and potatoes The receipts brought in by fruit 
farming per hectare is noteworthy, and is mainly due to higher unit prices. 

It is also interesting to note the increased receipts produced by the 
forests ; the average, and large peasant farms with a considerable wooded 
area benefited most from this increase. 

In Table III the results obtained from the Cattle rearing are exami¬ 
ned in detail in order of size and compared with the pre-war results. 


Table III — Gross yield from cattle-rearing per hectare on various 
farms arranged m order of importance. 


Year 

3-5 hectares 

5-10 hectares 

10-15 hectares 

15-30 hectares 

more than 

30 hectares 

Average 

1908 

156 50 

96 24 

IOO 70 

71.08 

45 05 

94*25 

1912 

i 234,76 

147 *5 

126 71 

II323 

94 45 

141.84 

19*4 

196 8r 

133 86 

Iiy 80 

II6.64 

108.31 

*30 33 

1915 

274 23 

209 48 

l86 02 

17680 

152.88 

*99 4° 

19 *t> 

360 30 

293 51 

25I.24 

254 85 

221 43 

278 66 

1917 

197.80 

149 54 

* 3*47 

122.88 

99,73 

*42 08 

Media 

367 or 

335 94 

279 46 

254 08 

241,82 

305,21 


The increase in receipts from cattle breeding is explained by the 
increased unit prices and by more intensive breeding and by a rapid in¬ 
flux of fresh animals and elimination of the older ones. 

In the two last years, the increase of the gross receipts from dairy 
farming is noteworthy, although they decreased -from 1912 to 1914. 
Milk production diminished chiefly on account of the unit prices of the 
last 2 years, which prevented this productive branch of Swiss agriculture 
from contributing enough to increase the production per hectare. 
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Pig breeding ■which suffered a decline in 1914, because of the lack of 
concentrated food, has again developed during the following years and, 
especially in the last one, has contnbued greatly to increase the gross 
receipts per hectare. 

Production eor home and market. — Production for the home 
and market during the war, was particularly interesting for it shows 
up the efforts made by the producers to supply the demands of the 
market. 

A considerable part of the yield was thus absorbed by the market, 
whilst that taken for home consumption, although showing a large in¬ 
crease mainly due to increased unit prices, was not wholly as important 
as that absorbed by the market Phis increase naturally varied with 
the different products, and also for the different classes 

Table IV gives the averages for all the farms investigated during the 
years in question. 


Table IV. — Production, domestic consumption and the market 
during the war per hectare cultivated. 


Year 

Home consumption 

Market production 

Cross yeld 

per hectare 

per hectare 

per hectare 


fr. 

it* 

fr. 

1901 . .. 

146 75 

35515 

501.98 

19x0 „ . . 

15515 

583 3° 

73^-45 

19*3 . 

154 45 

569.35 

723 80 

19 X 4 - • • . * - * - - 

178-50 

662 60 

841.10 

*915 . 

184 40 

755‘4 2 

939 82 

t 9 x 6 . 

220,72 

876 31 

1 097 03 

19x7 . . . * 

302.41 

1 092 93 

x 4°5*34 


The data given in Table IV show that the home consumption of the 
products has increased considerably since 1901, but, taking the unit prices 
into account, this consumption has decreased m favour of production for 
the market. 

Net revenue obtained by Swiss agriculture during the war. — 
The net revenue of the farm represents the interest on the capital invested, 
whether it belongs to the cultivator or to the investor. It is calculated 
by deducting from the gross yield, the cost of labour, the cash expen 
* diture, depreciation of stock, remuneration for the work, done by the 
farmer and his family, and all products used on, or put into, the land. 
In this calculation neither debts nor capital charges are entered. The 
notable fluctuation of the net revenue during and previous to the war 
indicates the need for a careful examination of the index of the projects 
, of Swiss agriculture since 1901. 

r*wi 
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Table V gives the general average^ for all the faims studied instead 
of averages for gioups of farms classed, accoidmg to size, for it is important 
that the geneial result should be kept m mind. 


TabeE V. — Net revenue obtained 

by Swiss farms associated with the Secretariat, in the years 1901-1917. 


Year 

% 

interest on capital 

Net Revenue 
per licctaie 
oi Unwooded land 

Net Revenue 
per 100 fr 
of working expenses 


fr 

fr. 

fr 

1901. 

i 9 

94 0O 

23 23 

1905 . 

3 3 

155 <3o 

32 70 

I9IO . 

3 7 

189 92 

346a 

1914 . . ...... 

3-7 

200 43 

38 81 

19 X 5 . 

6 1 

34O 41 

56-79 

1916 . . .... 

79 

446.49 

68.63 

1917 * - . 

*«4 

621 09 

79 20 

1901—05 

3*07 


3*39 

1906-13 . * 

3 65 

188.36 

36.02 

1914—16 

5 94 

329**1 

54 74 

1914-17 

689 

402 rr 

6086 


The causes which determined the increase of the unit yield also apply 
equally well for the net revenue Working costs however have not risen 
in proportion to the gross unit yield, so that it leaves, in the last four years 
a continually increasing margin of profit on the invested captal. During 
the War the smaller increase in expenses as compared with the yields was 
due not only to a smaller increase m the cost price of the means of pro¬ 
duction, particularly fertilisers, forage, etc., but also to a lesser use of such 
means, and to a decrease in the cost of maintenance, repairs, etc.; this les¬ 
ser use is obviously due to the high cost of labour and raw materials. 
Again, during the earlier years, whilst pre-war materials were still being 
used, and at pre-war cost, the extension of arable land and the high 
prices of the products contributed greatly to the increase in net unit 
revenue of the farms for those years. 

In order to interpret the data accurately, it must be bom in mind 
that most of the farms are m the hands of the peasantry, and that the 
owner, besides supervising the enterprise, works just the same as any mem¬ 
ber of his farm. * 

On the other hand the researches of the Secretariat are intended to 
explain facts, just as any scientific research would, and it is only occasion¬ 
ally that they furnish any data that could serve as a basis for valuations 
or estimated values which with regard to land values or the wages of the 
farmer and his family, could be made in different ways according to the 
precise aim of the valuation or attribution of value. 

Cabiiaeisation bee hectare. — In the researches of the Swiss 
Secretariat, the interest on Capital is taken at 4 % of the net return less 

I?**] 1 
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the poition set apart as working capital, called in Gentian " Pachte rkapital ” 
" tenant capital „ which is taken as interest at 4 % on the estate. 
In compiling the accounting statistics of the Secret. 111 at this value is com¬ 
pared with that of the mveutoiy value as entered 111 the books, which 
derives from previous purchases, costs of production, and woik in view, etc 

The inventory value is taken as the average between that of the 
amou n t of the inventory and the capitalisation value. 

The capital is also increased by interest from funds. 

The progressive increase of the unit value of capitalisation since 1901 
is illustrated m Table VI 

The value of capitalisation is, amongst the indices of the economic re¬ 
sult o± Swiss agriculture, that which has most felt the influence of the eco¬ 
nomic system employed and the direction followed by production This 
is amply proved by the flourishing state of amble cultivation dining the 
last few years The faints using a tnennal rotation of ciops, with un¬ 
pastured clover fields on the Jura Mnts. derived the most benefit from 
fluctuations. 

Glass and forage have benefited fiom the increased to the revenue 
from fruit farming, and forestry has shown a steady increase m its capital 
value, especially during latter years. 


Tabx,® VI — Unit value of capital and, inventory as .shown by the 
Swiss Secretariat for the year 1911-1917 



Stock 

Capital 

Stock 

| Capital 


Value 

Value 

Value | 

Value 


pet hectare worked, 

per land value per ucctaie 


woikmg capital not included 

buildings, etc not included 

a 

fr 

fr 

fr. 

fi 

IQOI—1905 

4 401.05 

2 680.80 

2 320.50 

x 682 00 

I906-I913 

4 556.55 

3 56185 

3 337-50 

2 248.45 

1914—1916 

4 697.05 

6 959 20 

2 318,05 

5 025.75 

1916 

4 704,00 

9 842.85 

2 335 9° 

7 601.05 

19X7 

4 770.15 

14 053.00 

2 420 45 

xx 75T 60 


In the Alps, cattle breeding has had a very good influence on all the 
daises of farm, and the upper valleys have obtained similar results with 
the breeding and sale of cattle. 

Dairy farming has contributed little to the net revenue and capital 
valpe, and has actually diminished owing to the high cost of production; 
only farms exclusively producing forage crops can have been especially 
effected. There was an improvement in the Alpine regions that produce 
buffer a&d cheese, chiefly during the summer months. Table VII shows 
1b* capital per hectare, in the various branches of agri- 

XjsMn 
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cultural economy comparing the increase in the averages for the years 
1914-17 to those of the pre-war years 1906-13 and giving the analytical 
data regarding these changes. 

The data given in Table VII show clearly that all the farms no mat¬ 
ter what their system of agricultural economy 01 specialisation, have great¬ 
ly increased the receipts Toast of all comes dairy farming which has 
progressed not so much owing to milk productions as to subsidiary bran¬ 
ches of production 

The cost or eabour and or the household — The cost of manual 
labour includes the wages, at a fixed iate, of permanent and casual labour 
together with tire cost to the farmer of his supervision and work as well 
as that of his family. 

The variation in cost of manual labour before and after the war 
are shown in Table VIII. 


Tabee VIII. — Average cost of labour in francs per hectare. 


Year 

Hectares 

cultivated 

Employers 

working 

Expenses 

Coaf of liobour 

and food 

1901. 

257 35 

185 50 

• 71*85 

1910. 

328 40 

224*30 

104 10 

1913* * - . . . . 

331 23 

222 79 

108 44 

*915 * * . 

343 62 

216 IO 

127 52 

1916 . 

370 89 

232 89 

138.00 

1917 • • * * • 

470.81 

300 75 

170 06 


For the last year (1917-18) the increased cost of labour as compared 
with that for 1916-17 is given in Table IX. 

Tabee IX. — Increase m labour costs in 1917-18. 



Cost per family 


Cost 


Hectares 

per 

% 

m wages 

% 


hectare 


per hectare 



fr. 


’ fr. 


3- 5 hectares 

148,70 

33 

14 CQ 

18 

5-10 

86 17 

27 

35*03 

39 

10-15 » . 

49 24 

19 

25.16 

27 

* 5^30 . 

3462 

23 

28 76 

xS 

ovet 30 » . » . . 

35-25 

39 

27 82 

t8 

Averages . . . 

61.86 

$0 

$$.06 

$3 

jssgsa-a-sasr: 



I 

;-— 
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The average cost per working day, which was responsible for the in¬ 
creases m 1916 and 1917 is shown in Table X, and fmther data legarding 
labour costs are given in Tables XI and XII. 


Tabxe X — Average cost per working day from 1901-1917 (in francs). 


Year 


1901 . 
1910 . 
* 9*3 * 

1915 - 

1916 . 
1917 * 


Ci t of maintenance j 


of the 

employer’s 1 

household 

Co<-.t *>£ v age-earn as 

2 96 

2 17 

3 to 

2 93 

3 f >5 

2 95 

3 88 

3 27 

4 15 

3 60 

5 23 

4 22 


Tabi/s XI — Elements of the cost of production in 1917. 


Wage per person 
2 32 fr 


Wage pet person 
x 65 fr 


Fot Ihe unployt* 9 * household 

Cost of maintenance 
2.55 

Wii%e 1 tom*! <? 

Cost of maintenance 
2 51 fl 


Cost of supervision 
036 fr 


XabIvIS XII — Increase in lh„ cost of labour m 1916-17. 



1 

j Fen the tmploj er's 

Wage earners, 


| 1 per woikmg day 

■^er working day 


fi | 

0 

u 


% 

Wage per person. ... 1 

048 

39-67 

O IQ 

24 35 

Maintenance 

O 67 

55 37 

0 59 

75-65 

Cost of supervision. - . 

0,06 

4.96 

'— 


Total increase . . 

X.2I 

100 00 

0.78 

xoooo 
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Economic revenue obtained erom Swiss agriculture. — This 
revenue is the total of all the income of the persons who collaborate in 
agricultural production It is interesting to note the influence of the wax 
on this index of production which is the most important trom an economic 
standpoint. This index on account of its importance, is given for various 
sizes of farms m % of the active capital, and that per hectare cultivated. 
Tables XIII to XVI illustrate this and the distribution of revenue per per¬ 
son contributing to the production. 


Table XIII — Return on 100 Jr. of working capital {in francs). 


Size of 

Farms 

19x4 

1915 

1916 

X917 

Average 
x 903-x 905 

Aveiage 

1906-1913 

Average 
19x4 1917 

3 — 5 hectares 

8 20 

II 31 

13.00 

1741 

9 20 

894 

12,48 

5-10 » 

9,53 

12 3 6 

1447 

18 69 

8.57 

978 

13.75 

10- 15 » 

9 46 

12.10 

14 69 

17 86 

850 

924 

13-35' 

15-3° » 

936 

1243 

15 20 

1845 

792 

450 

13 86 

>re than 30 » 

10 31 

1404 

1613 

19 09 

958 1 

978 

14.89 

Average ♦ 

9.41 

18.34 

14*61 

18.35 

81.5 

9A9 

11.68 


Table XIV — Return per hectare cultivated {in francs) 


Area 

1914 

1915 

X9l6 

19x7 

Average 

1903-1905 

Average 
1906-1913, 

Average 

1914-1917 

3—5 hectares 

625 40 

862 32 

943.81 

* 317 35 

649 85 

606,34 

937 -*P, 

5-10 

» 

581,80 

745-06 

862.15 

I 184 64 

489.35 

565,38 

843 * 4 * 

xa-15 


531*85 

682 07 

8l8 74 

I 008 82 

404 85 

480,74 

760 3f* 

15-30 

» 

458.10 

601 SO 

756.30 

960,62 

389-25 

441.91 

692*7°" 

more than 30 


4H.95 

% 532,04 

605 64 

753 35 

373 4°; 

351,13 

575 - 7 & 

, .v> 

Average 

• - 

538.15 

694.51 


1 001 . 1 S 

456.90 

51 S. 0 O 

' X 58 . 4 S 


The labourers wages have increased from 94.33 fr per hectare in 1905 
to 146.50 fr in 1917. The return on the farmer's capital has increased, 
on an average, from 98.60 fr. (in 1908-13) to 477.40 fr i 1917. 

Rates and taxes, which represented 11.50 % of the income between 
1908 and. 1913, have increased to 12.74 % in 1917 having reached 15 29 % 
in 19x6, the year when the war supertax was imposed. 

t *«3 
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Table XV. — Distribution of the returns m % of the income, 
amongst the persons contributing to the production 


' 


~ 

' _ 1: 

Number 

Wages 

Employer 

Intciest 

Return on 
capital 

Rates 1 


Classes of 

iarms . 

of j 

and 

mom- 

work and 
super- 

on 

invested in 
the farm 

and 

lotal 




l “ coants | tenance J 

vision 

loans 

by the 
farmer 

taves 





1915 

2{ 

^ ri% 

4 & 65% 

* 4 - 35 % 

26 ob% 

1 8i% 

100% 

3- 5 liect 

1916 | 

30 

7 90 

45 r >2 

12.67 

31 86 

1 95 

loo 



\ 

1917 

35 

0 So 

44 3 

11.03 

3663 

1 18 

IDO 



\ 

) 

19 X 5 J 

104 

11 25 

39 75 

16.59 

30 34 . 

2 09 

IOO 

5 *0 

» 

IQl6 1 

X25 

10 14 

35.65 

14.40 

3785 

I 96 

200 



( 

IQI 7 

151 

10 26 

33 01 

xo .93 

4488 

I 29 

IOO 



( 

X 9 I 5 

62 

12 54 

33 25 

15.66 

36 bo 

I 95 

IOO 

10 15 

» 

1 

j 

1919 

70 

11.16 

30 11 

12.88 

43 70 

2.15 

IOO 



( 

1917 

78 

11.44 

29 06 

10.62 

47 51 

x 37 

IOO 



( 

19 X 5 

50 

22 8b 

22 88 

11 87 

40 6b 

i 93 

IOO 

15-30 

» 

t 

1 

I 9 l 6 

57 

21 20 

19 12 

10 92 

46 37 

2 19 

IOO 



IQI7 

69 

19 41 

1843 

g.66 

51 17 

1 3 ° 

IOO 



( 

1915 

19 

2738 

16.00 

19-54 

36 01 

1 07 

IOO 

More 

than 

1 

\ 

1916 

18 

29 02 

1116 

17 96 

41 50 

1 36 

IOO 



( 

19 X 7 

| 20 

29 93 

13 76 

11.69 

50 60 

1.02 

IOO 


Table XVI — Distribution of returns per hectare cultivated 
amongst contributing persons, m francs. 


Year 

v Wages 
and 
main¬ 
tenance | 

1 

Working 
expenses 
and cost 
of supervision 
(employer) 

1914 * * • 

X08 65 

| 

iq8.oo 

1915 

1916 . . * 

121.80 

121.80 

207.44 

205.60 

1917 . 

146 50 

259.04 

Averages 1905-1917 

| II 1.60 

jm.so 


Interest 

Returns 

Rates 


on 

on fanners 

and 

Total 

loans 

capital 

taxes 

-- 

X07 to 

III 20 

13 20 

538.15 

108 12 

247 44 

12 77 

897 57 

104 04 

3^5 60 

X 5 29 

77233 

106 xo 

477 * 1 ° 

12.74 

1 001.7b 

ios.es 

150.00 

12,15 

584-00 


The expenditure per hectare, for the years 1914-1917 in taxes, inte¬ 
rest on loans, etc, and in working expenses, salaries, etc., is shown m 
Table XVII. 

The working profit, which was s / 5 of the total revenue in 1913, dimi¬ 
nished to 2 / 5 in 1917, whilst the capital returns increased from 2 / s to 8 /s 
during the same period. 
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TabiaS XY 11 - Watkins (\pm sts and costs per Jut taro 1914 1917 


\ c u | 

la\Uion tic 

WoiLin^ tvauiscs 

Total 


1 

ii. 

1 

it. 

it 

1 

19x4. 1 

309,20 


5^8,15 

*915 . 

! 

24^,00 j 

^97,57 

1916 

5 ■>! JO 

241,13 

77^,33 

1917 

750 11 

^>5,34 

x 001,78 

Averages 1908-1913 


<508,53 

503,35 

Avenger 1905-1917 . 

351,00 

‘530,40 

584,00 

_ _ 

— 

__ 

__ — _ 


1 Xbi 4 XVIIi fhi profit end capital returns as percentages 

of the economic reunite [auiagts oj all the fauns). 



Nuinbet 

1 

Wage 

Xutei e^t on 

. 

Taxes 

Total 

Year 

oi 

Capital 




Account 

% 

Rents 

% 

i 

% 

% 

1915. 

259 

47 >2° 

30,97 

1,83 

IOO 

1916. 

3OO 

I-M 9 

55,f> 3 

1,98 

IOO 

1917 * * * 

353 

40,49 

58,23 

1,26 

IOO 

Average 1908-1913 . - 

mo 

59.33 

38,59 

S ,19 

100 

Average 1Q05 19x7 * 

5584 

54,59 

43,33 

1 

4,08 

1 

100 


90S - Agricultural Book-keeping in Canada. — ( ommumc^tion ffomHt 1 k Dohlriy, 
Head of the Bun nt camspoiutai with fJn Inlet national Institute of l ucuUmc. Bo 
part mu nf of *1 titulfur Ottawa 

l'he following is a biief summary of the reports, sent to the Canadian 
Department of Agriculture, by the local authorities, on agricultural book¬ 
keeping in the Provinces. 

British Columbia — In this province fanners rarely keep accounts 
The Department of Agriculture has sent out circulars to the secretaries 
of the Farmers’ Institutes asking them to undertake propaganda on this 
subject among their members. So far the results have been so poor that 
the University authorities have decided to give courses of instruction in 
agricultural book-keeping. 

Alberta. — The Department of Agriculture here has carried out in¬ 
vestigations on the Demonstration Farms as to cost prices, and in order 
to check the results obtained, and to find out the average profits and costs, 
the Department has kept the boohs of a number of farmers in the Pro¬ 
vince. The Province also provides the Agricultural Colleges with a ma¬ 
nual giving a good simple method of book-keeping. 

£»#****] 
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Saskatchewan . — The Depailnjent of Agriculture has started a 
book-keeping competition for crop statistics amongst its correspondents, 
on the understanding that all those who enter must send their books up 
for examination once a year. 

The College of Agriculture gives courses in Agricultural book-keep¬ 
ing, but that is all, 

Ontario — Book-keeping in Ontario has not received much encour¬ 
agement, and alLthat is done is to recommend its use as a necessity. The 
Department of Agricultuie distributes gratuitously a simple method of 
book-keeping consisting of a legister for receipts and expenses and an in¬ 
ventory. The problem of ascertaining cost prices has not yet been taken 
in hand. 

The Department is now considering a thorough system of book-keep¬ 
ing which will be distributed shortly to the farmers, who will thus be able 
to collaborate in supplying data for ‘‘Farm Business Survey Work” 

The State Banks have also greatly helped, during the last few years 
by supplying their agricultural clients with an amplified account book 
in which to enter cash transactions relative to farm business. 

Quebec — Two little boobs have been prepared, one containing a 
simple system, and the other a more complete one. These are sent to 
traders and farmers who have some knowledge of book-keeping. The 
local agricultural officers distribute the books to the farmers and explain 
how the accounts should be kept; they examine the books at the end of 
the year. This method has given excellent results so far. 

New Brunswick. — No definite plan has yet been adopted, but 
district representatives have carried out some propaganda and are distri¬ 
buting a book prepared by the Commission of Conservation 

Nova Scotia . — A course in agricultural book-keeping is held at 
the Agricultural College. No other steps have been taken. 

AGRJCUDTURAIv INDUSTRIES 

INDUSTRIES 
DEPENDING 
ON PLANT 
PRODUCTS 


qoq - The Rapid Aging of Barbera Wine. - Marunotti, f , and garino Canina, e. 

Stanotie euolosrica d’Asti), in inornate unicolo , Year XEVT, No 25, pp 192-191 
Casalc jVlonfenato, June, 1920 

Although it can be said that the aitificial aging of Barolo, Chianti, 
and Barbaresco wines is an accomplished fact, this does not apply to other 
types of wine. If, however, this treatment only saved 50 % of the time, 
it would be of decided advantage 

The authors have tried the Monti process in their experiments in aging 
Barbera wine. If the latter is cooled almost to freezing-point, a current 
of filtered air passed through it repeatedly for a gven time, and subse¬ 
quently exposed to a temperature of between 24 and 30° C, a deposit is 
formed, which is then removed. It is advisable to add 8 % of old wine. 

Experiments were made as long ago as the spring of 19x8, on wines 
coming from Montaldo Scarampi, and Montegrosso d'Asti, the classical 
districts of the Barbera vines. Three vintages were studied, those of 1915, 
1916, and 1917. 


*#«h**$) 
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In each case, 2 hectolitres of wine-were placed in a demi-john and kept 
in a refrigorator at —4 0 C. Much tune was requiied in order to reach 
the desired degree of cold. After this, the wine was aerated for 15 nun. 
on 8 consecutive days Glass tubes with fractionating bulbs at the end 
were used, and the air was filtered through plugs of cottonwool, after having 
first been bubbled through 95° alcohol. 'The refiigeration and aeration 
produced a thick deposit which separated by decantation The wine was 
subsequently exposed for 2 months, June and July, to’a temperature of 
20-30° C, when a slight precipitate was again formed and removed The 
wine was put in the cellar and bottled m the spring of 1919 

Three lots were made every year No. 1, control, untreated , No 2, 
refrigerated, aerated, and heated wine , No 3, the same test as No 2, 
with the addition of 4 % of old Barbera wine from the same districts. 
In April 1920, the wines were analysed and tasted 
No. 2 of the 1915 vintage was a bright, ruby coloured wine, and more 
mature by at least a year than the control, wheareas No 3, although of 
the same colour, and apparently at least 2 years moie mature than the 
control, was inferior to No 2 

No 2 of the 1916 vintage seemed a little more mature than the couti ol, 
while No 3 was the least delicate of the three, and perceptibly aged 
No. 2 of the 1917 vintage had a finer aroma and flavour than No. 3, and 
its maturity was a little above the normal, approaching that of No. 3 As 
No. 1 had altered during the experiments, it was neglected. 

It should also be noted that the 1915 wine had the old "barolo ” bou¬ 
quet of 12 year-old Barbera wines of this district. 

In 1916, there was a great decrease in the total acidity, chiefly due 
to the breaking-down of the malic acid, with the formation of 2 gm lactic 
acid This applies to lot No. 3 as compared with Nos 1 and 2. 

The authors, who intend making further experiments 011 Barbera, 
Valpolicella, and Gattinara wines, give the analyses which they have 
already obtained in the course of their work. 

910 - The Effect of Phosphates on Alcoholic Fermentation. —• Oakino-Canina, tn Le 

Htanom spertmcnfuh «< n raric italianc, Vo! EUT, Nos 1--5, pp. 67-78,1 Di.tgr, Hibltogmyliy 
ol xa worts. Modena, 10x0 

That phosphorus is of great importance for grape ferments is shown 
by the fact that about 59 % of the ash of saccharomycetes consists of 
phosphoric anhydride. Phosphorus is important to the technique of fer¬ 
mentation in general, for in some rare cases, owing to the natural absence 
of phosphates, it may be the determining cause of the process It plays 
a special part in making “ filtrati dolci”, and sweet sparkling wines, in 
whj^b one or more substances are wanting which are necessary to the life 
of the saccharomycetes. Wine contains from 125-510 mgm. P 2 O s per 
litre, and generally, though not always, fine wines are rich in phosphorus. 

Previous investigators have already tested the effect of tricalcium 
phosphate, ammonium phosphate (Astruc); potassium phosphate (Meyer, 
Bexon) ; to the must the author proposed to make a Contribution to the 
study ai the question by first investigating the action of phosphates upon 
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the saccharomycetes, and afterwards upon fermentation properly so- 
called. 

He used a culture medium composed of 100 gm saccharose + 2 gm. 
tartaric acid + 1.5 gm potassium carbonate + 0.75 gm potassium sul¬ 
phate + o 25 gm magnesium sulphate + 0.10 gm. calcium chloride -f- 
2 5 gm. asparagm + distilled water to make up 1000 gm To this the author 
added increasing amounts of potassium sulphate * from a minimum mole¬ 
cular concentration of o 000052 to a maximum of 0 036 When the 
fermentation was finished, he collected the saccaromycetes on a tarred 
filter, weighed them, and analysed the liquid filtrate 

The results are set forth in tables and illustrated by a diagram On 
examining them critically, it can be seen that phosphorus, even when added 
in very small quantities, has a decided effect upon the development of the 
saccharomycetes The maximum result was obtained with the molecular 
concentration o 0104 , this corresponds to about 1 part per xooo of bi¬ 
potassium phosphate.' 

The effect was less favourable when larger amounts were used. The 
weight of the yeast also increased in proportion to that of the phosphorus 
added. In confirmation of Astrucs’ observation, those samples to which 
the phosphorus had been added had a high volatile acidity. 

The author made a second series of experiments upon the action 
of phosphates on alcoholic zymase using pure yeast that had been pre¬ 
pared under strictly aseptic conditions He found that the maximum 
effect is obtained with 2 parts per 1000 ; this amount brings about fermen¬ 
tation after 2 minutes. The degree of fermeutation was in inverse pro¬ 
portion to the amount of phosphate introduced. 

The same experiments have been repeated with the prepaied yeast 
“ zimina 99 (called by the Germans “ Dauerhefe which has the same 
properties as yeast-juice. The results confirmed those obtained with 
living yeast. 

These experiments prove the extreme importance of phosphorus, 
even m minimum quantities, and show that experts had good reason for 
advising the addition of ammonium and potassium phosphates to liquids 
to be used for the preparation of yeast. This is especially advisable m 
making sparkling wines, for insufficient pressure and effervescence in 4 hese 
wines is sometimes due to lack of phosphates. 
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DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN 

9H - Alteration Of Grapes, in Brazil. — PtrTTDMANS, a , in Bulletin de la S oaeU de Pa - 
thologte viqetale dc France , Vol VII, Tait i, pp 34-36, 1 iig Pans 1920 

The author draws attention to a disease attacking giapes is Brazil 
which he previously itcorded in 1906. 

It makes its appearance in some >eais towards the end of November, 
a little before the vintage, on the bundles of the «Isabelle » vine (Vttis 
Labmsca), which has long been cultivated on a large scale m the states 
of Sao Paulo and Rio de Janeiro. Vines glowing as espaliers against the 
wall, and those m the vineyard suffer equally. On the infected bunches, 
which axe usually the finest and most compact, berries of a livid colour 
are seen here and there, and these subsequently become dry and shrivel, 
large wrinkles appearing on their surface Some of the grapes surround¬ 
ing these berrries show the same alteration and it would seem at first 
sight that the disease is due to a parasite transmitted in contact from one 
berry to another. The malady seems to be localised in the berry for if an 
infected grape falls — which easily happens — the pedicel shows no 
sign of alteration. 

A more careful examination reveals the fact that the disease is due 
to a want of equilibrium in growth pi educed by the too rapid swelling of 
the grapes, which is not accompanied by the simultaneous lengthening 
of the pedicels, or secondary ramifications of the bunch. 

In fact, m the case of very compact bunches, the berries as they in¬ 
crease in volume tend to recede from the centre of the bunch, and exert 
a pull upon the pedicels which increases with the rapid swelling of the gra¬ 
pes. This pull, which is exerted simultaneously by several of the berries 
of the small secondary bundles that form the large composite bunch, 
ends by detaching the former from the rachis 

Very frequently, the berries in the centre of the bunch, which usually 
atrophy more or less, now grow in an almost normal manner, and this 
tends to push the berries covering them still further from the centre. 

In any case, the small secondary bunches borne by the principal 
one, although nearly detached, still adhere by a strip ot tissue, and this 
traumatism (change of colotir and withering of the grapes) is all the more 
rapid when the detachment is almost complete, and atmosheric conditions 
are favorable* 1 
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As regards the damage done, it is not a rare thing to see a third, or 
even half, of the '-mall sccondaiy bunches thus affected and if the disease 
spreads to a large mimbei of them, the yield may be considerably reduced, 
at any rate m certain seasons 

It seems that the phenomenon may be explained by the prevalence 
of special climatic conditions at the time of the ripening of the fruit. In 
November in Brasil, there are sometimes \eiy rapid changes of temperature 
amounting to as much as 40° C and the rainfall may exced 50 mm m 24 
hours The abrupt change from heat to humidity may cause megular 
growth such as has been mentioned above. 

A certain amount of thinning early m the season, as is usually prac¬ 
tised with hothouse giapes in order to obtain fine table-fiuit, is the only 
remedy or palliative for this di c case. 

912 - The Destruction of the Elm by Poison-Gases in War. — graefin, r , m Comm 
rendus des btanccs de VAcademe d'A a ncultnrc 4 $ Fiance , Vo). VI, No 24 (June 23-30 
if)2o) # p. bog. Pans 1920 

The elm has proved extraordinarily susceptible to the injurious ef¬ 
fects of poison-gases, more so indeed, than any other forest tree. 

In the massif of the Argonne chain running from the Valley of the 
Bar to the Mcu c e (Vouziers to Stenay), there are many dead elms that 
show no trace of having been stiuck by missiles, or otherwise injured 

Elms are equally susceptible whether they are growing singly or in 
a coppice, and their age makes no difference. 

If a dead tree is found there to-day m a stand, the probabilities are 
that it will prove to be an elm, although this cornel of Argonne was not 
bombarded until November, 1918, and then only for a short time, at the 
season when the trees had shed their leaves. 

DISEASES DUE TO EUNGI, BACTERIA 
AND OTHER DOWER PBANTS 

913 - Bacterium atrofaciens n. sp., Injurious to Wheat, in the United States 
and in Canada. — Me Cuixoch, t,, m Journal of AqriculturatRe'iea rch, V«l. XVIII, 
No 10, pp 543 - 552 , pi 2. Washington, D C , Feb 16, 1920. 

In the course of examination of various collections of wheat of the 
crops in 1917 and in 1918, a new bacterial wheat disease was discovered 
in the United States (New York, Michigan, Kansas, Missouri, Minnesota, 
North Dakota, South Dakota, Oklahoma) and m Alberta, Canada. 

This disease affects the leaf, ear, and grain of wheat. On the ears, 
the glumes show at the base a dull brownish black tinge. Sometimes, 
this dark area extends over nearly the whole surface of the glume; but 
usually only the lower third or less is darkened, and often no discolora¬ 
tion is visible on the exterior. Glumes that present a normal colour on 
the outer surface may have the inner surface discoloured. In every case, 
dissection of the spikelet reveals more signs of disease on the inner surfaces 
than on the outer. Often a narrow dark line at the junction of the spike- 
let and the rachis is the only outward sign of disease. The grain endo- 


DISEASES 
OF VARIOUS 
CROPS 



1056 


DISEASES DDE TO EUNGI OE VARIOUS CROPS 


sed by diseased glumes shows varying degrees of mndevdopment. The 
fact that the grams are often well filled out seems to indicate that the di¬ 
sease sometimes appears late in the coursl* of growth In diseased gram 
the base varies m colour from a scarcely noticeable brown to charcoal 
black In the discoloured areas, bacteria are found an great abundance, 
which have been isolated and pure cultures obtained* The organism in 
question studied by the author from the point of view of cultural charac¬ 
ters is considered to be the cause of the wheat diseavse m the pre-mentio- 
ned regioms. It was a hitherto undescribed organism, and it is here 
designated as Bacterium atrofaciens 

Inoculations on young wheat plants have given rise to nuiueious 
leaf infections. Fewer mature plants have been available for inoculation 
of ears and besides this, weather conditions were somewhat unfavourable. 
However, enough infections were effected to determine the positive patho¬ 
genicity of the organism for glumes and kernels. The organism has also 
been re-isolated from the glumes and kernels of inoculated ears, and a 
second series of inoculations effected on the cais and spikelct leaves. 
Infection was evident al?o m this second case and it was possible to re-iso- 
late the bacteria once again 

914 - Self-Sown Wheat in Relation to the Spread of Rust, in Australia. — Water- 
house, W. X, , in The Agricultural Gvzcttc of New South Wales Vol XXXI, PI, x>P- 3 > 
pp 165-166 Sydney, May 2, 1930 

Report of periodical observations made from June 1918 to March 1919, 
in the Government Experiment Farms m New South Wales with a view 
to securing evidence on the question as to how rust of wheat survives after 
the heat of the Australian summer, and how the next year’s crop comes 
to be infected 

The summer of 1918-1919 was one of the hottest on record in the dis¬ 
tricts under investigation ; drought conditions were general and no rust 
epidemic was reported anywhere in the State. 

It should be remembered the destructive rust of the wheat crop in 
Australia is the black stem rust (Puccmia graminis). A second form, known 
as the brown spring rust (P. trilicmd) occurs, but it does not usually do 
much damage. 

In June, 1918, on the leaves, stems and ears of the self-sown wheat, 
and m abundance on the fields reserved for this crop,- a large amount of 
P. gramims in the uredo and teleuto stage Was found, as well as uredo- 
spores of P. tniicina These uredospores were tested and proved viable. 
No sign of P. gramims was found on the cultivated crop ; although pustules 
of P. trittema were plentiful on the seedling leaves. 

At the end of August, 1918, the self-sown wheat was badly attacked 
by rust, but on the leaves of the cultivated crops, only uredospore pustules 
of P r friticina were found. One paddock that had previously contained 
a self-sown wheat crop that had been attacked, and later on had been 
pk»nghed, produced many wheat plants growing up between the furrows 
attacked bp" both forms of rust; P. graminis> and P. triticina. 

$M***»*3, 
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Towards the end of November, on the green parts of cultivated wheat, 
viable uredospores of both rusts were found, though practically no damage 
had been done to the crop. “ Volunteer ” wheat, particularly around 
haystacks, was red with P graminis on all parts of the plants above ground. 
The field under consideration had been ploughed, reploughed and culti¬ 
vated, but m spite of this, a few stray ** volunteer 99 wheat plants carry¬ 
ing viable uredospores of both rusts were still to be found. 

The latest inspection was made at the end of March, 1919. The 
summer had been exceptionally dry and very hot; no second growth had 
occurred, the stubble having been killed out by the dry weather in most 
places. A light ram m February had encouraged germination of much 
of the shed grain, but on these seedlings no rust was discovered Only 
111 one place was rusted wheat found, this was in a paddock which had 
laid fallow for nearly a year, ploughed a couple of months previously, 
and at the time of this visit was being cross-ploughed and harrowed in 
preparation for sowing the wheat. Here, in the centre of several much- 
grazed tults of wheat that had assumed a somewhat perennial nature, 
were found nredo pustules on leaves, inner surface of sheaths and stems. 
In the cases examined the rust proved to be the brown spring rust, but 
it is by no means improbable that the black summer rust was also present 
in some of the tufts. In an adjoining paddock, no rust pustules were 
found on the early sown crop of wheat. Numerous pale patches were 
observed on many of the seedling leaves. 

"While these observations are far from complete, they nevertheless 
show the importance of self-sown wheat as an agency in the spread of 
rust by means of the uredospores. 

915 - Sphacelotheca Reiliana, New Maize Smut in Washington, U. S. — Dana, 

B F, and Zunbel, O X, , in Phytopathology, Vol X, No. 6, pp 328-330, figs. 4. Balti¬ 
more, M, D , June, 1920. 

During the autumn of 1919, Sphacelotheca Reihana (Kuhn) Clinton 
was seen in the neighborhood of Pullman ; this smut is identical with 
that found usually on Sorghum spp. but was not previously knoWn to 
occur in Washington. 

Two widely separated fields were attacked, one field showing 40 % 
ot smutted plants. “ Thayer's yellow dent " maize was the variety grown 
in both cases, the seed having been selected from local stock for a number 
of years. 

Sori or smut masses were observed in ears and tassels only. In one 
field the latter were most commonly affected, and in the other the reverse 
was evident. In addition to this, some cases of sterility accompanied by 
proliferation were observed both in the ears and. male inflorescence giving 
rise to abnormal and dwarfed development. 

Occasionally a normal ear was produced on a plant showing a diseased 
tassel Many plants were on the contrary seen where the ear was smutted 
and the tassel normal. However, in one field where a special study df 
symptoms was made, the ears were affected generally where smut masses » 
were noticed on the tassels. ^ jy 
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yiG - Peronospora parasitica in Turnip Roots, Indiana, U. S. — oaudnir, m 

W , ui Phytopathology, Vol X, No 6, pp 321-322, pi 1 BdUmioje, Tk I) , Juno, 1020, 

Among turnip roots (Brassica Rapa) m storage and m the local market 
in Lafayette, Indiana, an occasional root was found in February, 1918, 
showing an internal region extending from the crown to the root with 
a tissue varying in colour from a light brown to a distinct black, although 
quite firm and, turgid 

After cutting sections of one of the affected roots and placing the same 
in a damp chamber m the refrigerator, upon the cut surfaces of the dis¬ 
coloured tissue, there occurred a luxuriant development of conidiophores 
and comdia of Peronospora parasitica , 

A series of inoculations were made in the conidia of the vseedlings of 
turnip, B. campestns var. Napo-Brassica and radish. From these it was 
observed that the turnip seedlings were readily infected and showed abun¬ 
dant sporulation of Peronospora on the cotyledons. No infection occurred 
^ on B, campestns var. Napo-Brassica, nor on unmoculatcd turnips and 
radishes used as controls. 

The occurrence of living mycelium of Perenospoiaceae in turnip 
roots in late winter appears to indicate that it may also hibernate over 
the winter in turnips which remain in the field. 

917 - Blepbarospora terrestris, a Phycorny eete Parasitic on White Lupin, and 

New to Italy. — P;dykon£X 3 B, m Rendiconh delie sedate della Reale Aciademttt det 

Lancet, Classe di Scienze fisiche, matematiche e naturali, 1st Half-yeai, 1920, Vol. XXIX, 

Part pp. 194-197 Rome, 1920 

In December, 1919, some young plants of Lupin ms aibus suffering 
from rot of the roots and hypocotyl region were sent for examination to 
the Phytopathological Station at Rome from the estates of Pantano and 
Pratolongo (m the neighbourhood of hake Regillus) All that remained 
of the root system was the tap-root and a few secondary roots, and there 
was no sign of the root-tubercles. The entire surface of both the roots 
and the lower part of the stem was of a dark-brown colour and soft to the 
touch ; all the leaves, except a few at the top of the stem, were withered. 

The author found by microscopic examination of the affected parts 
that the roots and nearly the whole hypocotyl were infected and completely 
disintegrated by a mycelium which, from its morphological characters, 
appeared to be that of a phycomycete. In the cortical tissue of some quite 
young plants, he discovered the oospores of the fungu*. 

With the object of increasing the material for study, and of observing 
the behaviour of the fungus, the author prepared two series of lupin cul¬ 
tures in cylindrical pots without any drainage bole. As .soon as the plants 
put out their first leaves, he watered them in such a way thart the soil 
. was always covered with a layer of water 1-2 cm deep. One series of the 
Seedlings he kept for a control; amongst the others, he planted some 
infected lupin plants (that had been -kept in water) The result ot 
the experiment was that the seedlings growing with the infected plants 
all died, while the control seedlings remained perfectly healthy. 
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In the root tissues of the dead plants, the author found only mycelium, 
but m the cortical tissues, there was a large number of oogonia and ripe 
oospores, the latter being identical with those present m the material 
forwarded for examination 

On the submerged cotyledons of the dead seedlings, he subsequently 
discovered a thick external mycelium floating on the water, and as mi¬ 
croscopic investigation revealed, bearing large zoosporangia 

The observations hitherto made, allow of the identification of the 
fungus in question as Phyfophthora terrestna Slierbakoff, found in Florida, 

Before the author had discovered its identity with Ph terrestna 
he had been struck by the extraordinary similarity between the fungus 
he was studying and Blcpharospora cambivora Petri, now believed, as is 
well-known, to be the specific agent of the “ Ink Disease ” of Chestnuts, 
It is evident, according to the author, that the species described by Sher- 
bakoff has all the characters of the genus Blcpharospora as defined by 
Petri, although it is very distinct irom Bleph cambivora . The author 
proposes the name of Bleph terresiris (Sherb ) Peyr. for the fungus examined 
by him, 

M. Peyuonee is induced to believe that the fungus in question is not 
a recent importation from America, but a ubiquitous species already exis¬ 
ting in Europe, and usually living as a saprophyte in very damp soils, but 
capable, under favourable conditions, of adopting a parasitic mode of life. 

No control measures can at present be suggested beyond the destruc¬ 
tion of infected plants, and the disinfection of the soil with carbon bisulphide 
or formalin It is also advisable to grow a herbaceous plant, for some 
such as a years cereal, that is immune to the disease, instead of lupins. 

91S - Ustflaga Cofcfs on Coix Lachryma-Jobi in the U. S. — Thomas, c. 

C , m Phytopathology, Vol X, No ft, pp 331-33?, figs 1. Baltimore, TVC D., June, 1920. 

On a speciman of Coix Lachryma - Jobi, grown in the Plant Quarantine 
Greenhouse of the United States Department of Agriculture obtained 
from seed coming from Kalasungay, Mindanas (Philippine Islands), was 
noticed towards the end of December, 1919, the appearance of “ Coix smut" 
( Ustilago Coins Bref), a disease not hitherto reported in North America. 

Every grain affected is converted into a black spore mass, slightly, 
increased in size, which, however, m some cases may reach to almost double 
the size of a normal grain. The grain may be badly deformed or it may 
be almost normal in outward appearance. The spore mass is surrounded 
by a membrane and is more or less hidden by glumes. The leaves and 
portions of the culms adjoining the diseased grains are distorted and bent* 

The life history of the parasite is unknown and it is difficult to say in 
this case whether it was introduced by spores on the seeds or by dormant 
mycelium within. 

919 - Po/yporas igniarius Injurious to the Vine, in Tunisia. — Xien, e., in 

Revue de Viticulture, Year 37, Vol. EIT* No 1347, pp. 289-290, Paris, 1920 

Numerous cases of the death or partial withering of vines at the prun¬ 
ing season were observed in the neighbourhood ot Tunis in 1919, and still 
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more frequently in 1920. The varieties chiefly affected weie “ Carignan ” 
and “ Alicante 

The author’s investigations have shown that the diseased vines weie 
always infested by a mycelium which is probably that of Polypoms 
igmarius, and the author recommends the disinfection of the pru- 
nmg-knife by passing it through a flame, befoie going from one vine to 
another. 

920 Monilia, fructigena and M. cinerea, Brown Rot^Diseases of Fruit 
Trees ( Pyrus and Prunus spp.) in Great Britain. — Wormam>, ii , m Annals 
of Botany, Vol XXXIV, No 134, pp 143-171, pi 2, bibliogr ot 30 works I.oudon, 
April, 1920 

In Great Britain there are two species of Momha parasitic on fruit 
trees of the genera Pyrus and Primus, namely, M fruotigcna Pers., (—Sole 
rotmia fructigena [Pers ] Schrot.), and M cmerea Bon. 

The two species are to be distinguished by the colour and size of the 
pustules, by the dimensions of the conidia, by the mode of growth on ste¬ 
rilised cultuie media, by the mode of branching of the geim tube of co- 
nidium, and by the mode of parasitism. 

M. fructigena causes a fruit rot of apples, plums, and cherries and 
on apple trees may produce cankers by invading the branch through 
the fruit. 

M. cmerea occurs also on apple, plum and cherry trees and causes 
disease as follows: — apple trees: blossom wilt and canker disease ; — 
plum trees : fruit rot, blossom wilt, canker, and wither tip of young 
shoots ; — cherry trees * fruit rot, blossom wilt, and may kill twigs by 
penetrating through the flowers 

In M. fructigena, conidia production is inhibited during winter; M. 
cmerea on the other hand begins to develop new pustules about the begin¬ 
ning of December and produces conidia freely during winter and spring. 

The winter conidia of M. cmerea are considerably smaller than those 
produced m the summer. 

The form of M. cinerea parasitic on apple tiees is biologically and phy¬ 
siologically different from the form found on plum and cherry trees. M, 
cmerea i, Mali produces an apple blossom wilt; it readily secretes an enzyme 
which oxidises tannins , M. cinerea f Pruni, when plum blossoms are ino¬ 
culated with conidia, tins attacks only the flowers actually inoculated and 
does not attack the axis of the inflorescence ; it secretes the oxidising en¬ 
zyme far less freely than the apple. 

The oxidising ensyme is secreted freely by M. cinerea f. Mali when 
growing in a liquid culture media, on diseased apples, and on diseased 
apple spurs 

The American form of Monilia is more nearly related to M cinerea 
than to M. fructigena , but in cultures it can be distinguished from the 
European form of M. cmerea by its mode of growth and by the numerous 
fructifications produced on all the culture media on which it has been grown 
up to the present time. 
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921 - Pttcciniopsis Carzcae • Leaf Blight of the Papaya ( Carica Papaya.)* 

In Florida. -— Stevens, H. K , m 7 he QuarterU Bulletin of the State Plant Board of 

Florida t Vol. IV, No 3, pp 98-100, Gainesville, Flo. April, 1920. 

A leaf blight of the papaya (Carica Papaya l^inn , has recently been 
reported at St Cloud (Florida), where it was learned from the owner of 
the plants attacked that the disease first made its appearance m 1920 
and spread very rapidly The disease was al^o observed on some of the 
plants in a neighbouring farm 

This is not a new disease and has been previously reported in Porto 
Pico, Cuba, British Guiana and Sambel Island, Fla. This appears, how¬ 
ever to be the first record of its presence on the mainland of Flonda, 
and it might prove to be a serious pest to the papaya m the southern part 
of the State should the disease become widely distributed. 

The disease, which is caused by Puccimopsis Caricae Earle, is easily 
recognisable by the round black, pustular spots on the under surface of the 
leaf which enclose the septate spores of the fungus. On the upper surface, 
the infected areas appear as small brown circular spots, distinctly outlined. 
From a few to several hundred spots are likely to be present on a single 
infected leaf. 

Severe attacks will engender defoliation of the plants resulting in 
death or a very much weakened plant. 

If the disease is discovered in time, it can probably be easily control¬ 
led by the use of Bordeaux mixture. Three or four sprayings at intervals 
of 10 days to 2 weeks apart on both sides of the leaves should be sufficient 
to put down a mild attack. In cases of severe attacks, all of the older 
infected leaves should be removed and destroyed. The remaining foliage 
should be thoroughly sprayed with Bordeaux mixture at weekly intervals,, 
until the new leaves that develop are entirely free from infection. If the 
badly infected plant is a young one, it will be more economical to destroy 
the same and rt-commence with another healthy plant All the seedlings 
should be closely watched, especially if they are grown m the vicinity 
of old diseased plants In such cases frequent application of Bordeaux 
mixture will be necessary to protect then from disease. 

When the disease appears, efforts should be made to eradicate it as 
quickly as possible. 

922 - On the Presence of Oak Oidium In Brazil. — fvttemans, a , m Bulletin de la. 

Sociiii de Pathologic vegetate de Prance , Vol VII, Fart X, pp, 37 -40 Fans 1930. 

In a garden of the town of Sao Paulo, the writer first observed oidium 
on October x, 19x2, on trees of Q uercus pcdunculata of about X5 years o£ 
age. The fungus was heavily parasitised by Cwnnobolus Cesatw 

A very large number of oaks growing in different public and private^ 
gardens were inspected the next day, and only m rare cases were they 
found to be attacked ; a week later, however, oidium was distinctly visible 
on most of these trees. 

Shortly afterwards, M. Maublanc informed the author that he had, 
found the same fungus at Campinas (about xoo km. from Sao Paulo); 
iu April X913, the author himself saw it at Petropohs and Nova Fnburgo- 
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(State of Rio Janeiro) on specimens of Q . palnsins Du R01 amongst others , 
about the same date, M Maubbanc met with it also m Argentina 

It should be mentioned that, at v Sao Paulo during the second half 
of 1912, a damp period hot and very rainy succeeded one of abnonnal 
cold ; this state of affairs was veiy favourable to the development of the 
fungus, which under such conditions, causes serious injury, even to large 
trees 

The sudden appearance of ciduun in Brazil, five or sis years after 
it had been so common in Europe, is no doubt a proof that it was intro¬ 
duced from that continent. 

As for the mode of its introduction, the author does not think it likely 
that the perithecia of the fungus were transported (1), for these organs 
have always been extremely rare everywhere, he also thinks that it is 
impossible that the disease should have been introduced mto Brazil by 
young imported oaks seeing that the oak is so easily propagated by the 
acorns which the trees of the country produce in abundance 

Eeavmg out of account the transport of living ocean or windborne 
conidia, which however might occur, there only remains to consider whet¬ 
her, the common, comdial form of the fungus might not have been carried 
by some fast ship Experiments made regarding the duration of the ger- 
minative power of oidium conidia, as compared with the time necessary 
(8-9 days) for their transport to Brazil (port of Rio de Janeiro) from the 
nearest infected region (Madeira, where oidium was reported in 1908), 
have led the author to believe that as the germinative power of the conidia 
has been known to last ten days, this form of the parasite could well have 
been carried by a trans-Atlantic liner, and this might have occurred very 
many times during the four years between the discovery of the disease 
m Madeira, and its appearance in Brazil 


INJURIOUS INSECTS AND OTHER LOWER ANIMALS 

923 - Coccinella sanguinea, a Beetle Preying on Aphids in Cuba, — Suarez, 
C, itt Revista de Agncultura, Comma y Trabaio, Year*III, Vol. Ill, No. 2, p, 75 * Ha¬ 
vana, 1920. 

Coccmdla sangmnea , popularly known as “ cotorrita roja ”, is a very 
common beetle throughout the island of Cuba 

The author had the opportunity of observing the larvae feeding on 
the aphids that attack various cultivated plants — Gossypium sp., Mei~ 
bomia Imcarpa , Hibiscus Sabdanffa , Citrus sp., etc. He found that the 
insect reproduces itself throughout the year, but chiefly during periods 
of drought when aphids are especially plentiful The author gives a short 
morpho-biological description of the beetle from the egg to the adult stage. 


February, 1920, No. 264. (Ed.) 
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924 - Coracfas indica, Beneficial Bird to Agriculture,, in India. — Fletcher, t b 
and Inglis, C M , m fkc A^ncultuial Journal or India , Vol XV, Pt I, pp 1 4,, 1 col. 
pi Calcutta, Jan 1920 

The Indian Roller or Blue Jay (Coracias mdica ), occurs in consider¬ 
able numbers throughout the Plains of India and Ceylon, and is easily 
recognised when on the wing owing to the brilliant colour of its feathers 

The breeding season takes place m Bihar from March to the end of 
June, and in January m Ceylon The nest is made m a the holes of a 
tree or building, and four or sometimes five eggs are laid. 

Besides being an ornament to the landscape, C mdica is an extre¬ 
mely useful bird, as its food consists almost entirely of large insects, such 
as grasshoppers ( Acndae ), cnckets (Grylhdae), and beetles (< Coleoptera ), 
and occasionally small mice, frog snakes, or even toads 

An examination by C, W. Mason of the stomachs of 18 birds between 
January and October at Pusa, led to the discovery of 412 insects eaten 
by these birds; 4 only were beneficial, 111 injurious, and 297 neutral. 
Of the injurious insects captured by C mdica, 52 were grasshoppers, 18 
crickets, 22 caterpillars, mostly cutworms ( Noctmdae ), so that the benefit 
obtained by the destruction of these injurious insects far more than counter¬ 
balances the fact that very few beneficial insects were taken. 

The bird is protected under the Wild Birds and Animals Protection 
Act, throughout the whole yeai in Bihar, Onssa and m Delhi. In spite 
of this, Europeans frequently shoot them especially in the neighbourhood 
of military cantonments, for the sake of the brilliantly coloured wings. 

925 - Prodenia Mura, and Cirphis loreyi , Caterpillars Injurious to Crops 
of Northern Gujarat, India. — thaveri, t n , m The a rwuitumi journal of in- 
dia? Vol, XV, Pt 2, pp 181-18-j, Calcutta, March, 1920 

In the early part of the monsoon of 1919 after the long and almost 
unprecedented drought which had resulted in the famine of 1918-19, the 
farmers were alarmed to find their crops of maize, Penmsetum typhoideum , 
Pasp alum scrobiculatum, and also chillies and rice etc , attacked by swarms 
of small dark brown caterpillars which appeared likely to do very serious 
damage. 

These caterpillars, identified as Prodenia litura and Cirphis loreyi — 
recognised as well known pests capable of serious damage in many parts 
of the tropical world — seemed in this case to be confined to the parts 
of Gujarat where a light soil occurs. They were observed in Surat, Kaira, 
and in the Panch Mahals andinBarodo, where although known previously, 
had never been found in such abundant quantities. 

The first sign of attack was usually a partial destruction of the fea- 
ves; sometimes on an examination of the latter, a group of caterpillars 
was traced. In the case of cereals, they were pften found in the funnel 
composed of the leaf-sheaths round the central shoot of the plant. 

The reason for the exceptional attack in 1919 can probably be attri¬ 
buted to the absence of rain for a very long period. 

The caterpillars pupate in the ground chiefly in the higher land, at 
a depth of 2-3 in. Under conditions of normal moisture, it remains In 
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his state from 1 to 6 weeks, but with the exceptional chougbt in 1919, it 
is quite possible that the pupae may have remained much longer in their 
concoons. At any rate, the first rams of the second week in June were 
followed by a remarkably large emeigence of moths which laid eggs on 
many plants, but particularly on the early sown crops and on the grasses 
which were just springing up. As each female moth laid about 500 eggs in 
several small masses along a leaf, and as these eggs hatch in about 4 days, 
it will be easily understood that by the end of June, the small caterpillars 
were spreading over all the suitable crops growing at the time As the 
caterpillars developed, they were found feeding in the early morning, even¬ 
ing and night During the hot part of the day, they were concealed in 
the soil or at the base of the leaves of the plant attacked. 

The majority of caterpillais which had made their appeal ance at the 
end of June, disappeared in the third week of July, those which had be¬ 
come fully developed retiied to pupate in the soil ; others were badly 
attacked by tachnid flies. These latter parasites were found as small 
maggots on the viscera of the caterpillars, while their eggs were noticed on 
the surface. At this time, too, there was a good deal of heavy rain, and 
on examination of the soil of the higher lands, the majority of pupae were 
found to be in state of decomposition, probably as a result of the wet 
conditions in which they found themselves . Partly, therefore, as a result 
of the parasites, and partly on account of the rains, the much dreaded se¬ 
cond brood, which should have appeared early m August, never gave 
rise to the alarm which had hitherto prevailed. 

The observations made in connection with the attack in 1919 have 
brought to the fore a number of preventive measures which will if widely 
practised, lead to successful results in the future. In the first place, the 
land should be ploughed up before the advent of the rains, or still better, 
as soon as the previous crop is harvested. By this means, the pupae in 
the ground will be turned up and either dried out by exposure to the 
sun or devoured by insectivorious boids. The moths, at least of C. loreyi 
are moreover easily attracted to light, and if a numbrer of lamps are placed 
in the fields, each standing in a tray of kerosine and water, or if some 
fires made of brushwood are lighted for a few days after the first rains and 
the corresponding emergence of the moths, a very large number will be 
destiroyed before they have had a chance to lay eggs. 

Also it is equally advisable to delay for a few days the sowing of the 
the crops. It is a frequent practice to sow immediately after the first 
rains. This was done in 1919, and the crops so treated were those most 
attacked. Crops sown a fortnight later were, on the contrary hardly, at¬ 
tacked at all. In special cases, in addition to the precautions enume¬ 
rated above, children may be employed to collect and bum the leaves on 
which the egg masses are found and on which also the swarms of very 
■yofing caterpillars axe feeding. In the case of seed beds or fields contain- 
Sng Valuable crops, a trench should be dug round the seed bed or field 
in Winch green plants can be pttt in the evening. The large caterpillars 
^helterilig in it can be destroyed the following morning. 

I***! * 
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926 - TracheJus tabid us, B*aek Grain-Stem Sawfiy of Europe, Injurious to 
Wheat and Other Cereals, Introduced into the United States. — oahant a b , in 
United Slates Department ot A^wulture, Bulletin ir>3 t, pp i-ib, fig 1, pi 2, bibUogr of 56 
works ’\Va a lungton D C , May 19, 1020 

During the summer of 1918 it was discovered that another exotic insect 
liable to cause considerable damage to agriculture, has become established 
in America A complaint was received by the Bureau of Entomology, 
Washington, D C, from a correspondent at Gaithersburg (Maryland) 
regarding the work of certain attacks which had caused serious damage 
to ripening wheat, and steps were immediately taken to investigate the 
outbreak with the result that this insect was identifield as Trachelus ta¬ 
bidus (Fabricius) Jurine ; this sawfiy belonging to the genus Cephidae 
has already been referred to in European literature (England), and goes 
by the popular name of " black grain stem sawfiy ” 

In the Old World Continents, the species occurs throughout most 
of central and southern Europe, south-eastern Asia, ad northern Africa. 

In America, the insect was found, before 1918, in New Jersey, Vir- 
giania, Delaware, Maryland, Pennsylvania and New York, 

It is probable that the species has even now spread and is likely to 
spread over a very wide area of the New Continent just as it did the Old. 

Various cereals, especially wheat, but also barley and rye, have been 
attacked, and the Russian records are more specific and confirm this 
statement. 

In America only wheat and rye have thus far been recorded; it ap¬ 
pears certain that wheat is the food plant preferred. It is not impro¬ 
bable that Tr. tabidus also attacks plants other than those mentioned. 

The author gives the synonymy of the insect, and describes the adult 
and the hibernating larva, and also makes preliminary observations with 
reference to the hfe history of the sawfiy. 

The larvae burrow downwards through the stem pith hollowing it 
out to the base ; before preparing to hibernate, this larva severs the stem 
from the inside at or very near the surface of the ground, leaving the epi¬ 
dermis of the straw intact sufficient to allow it to stand erect; the first 
slight bending of the ripened straw causes it to snap off and fall, having 
the same effect as a strong wind. 

An efficacious chaicidoid parasite of Tf. tabidus has been notified in 
America; reared from a species which has apparently never been describ¬ 
ed, belonging to the genus Pleurotropis 

It is recommended to plough in the stubble containing the larvae so 
deeply that the maturing adult will be unable to escape. Wheat, barley 
and rye should be followed by some crop which will not serve as a host 
plant, such as maize or market crops. 

927 - Cephas cincius* Kymenopteron Injurious to Wheat, Rye and other 
Cereals in the United States. — Aestsub C K, IB United States Department of Agricul¬ 
ture, Bulettn 841, pp x-37, figs 16, Washington 30 C , May 7 , 1920. 

The Western Grass-stem Sawfiy ('Cephas cinctus Norton), an indi¬ 
genous species of the {United States is becoming a serious menace to the 
grain crops in the Northwestern States. 
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It appear that various species of Elymus and A gropyron have been 
the original host plants of the larvae. Since their feeding habits have 
been modified by changing agricultural conditions, to the host plants al¬ 
ready mentioned may be added the following: Hordeum jubatum, Bromus 
mermis, Phleum pratense, Desckampsia sp, Calamagrostts spp., Festuca 
sp., wheat, durum, spelt, rye and probably barley. On wild Gramineae 
and on wheat, the insect has also been observed in North-west Canada. 

The egg is always laid in the stem of the host plant either in the hollow 
of the stem, or in a split made by the saw of the insect The larva when 
it escapes from the egg begins almost at once to feed upon the parenchy¬ 
matous tissue by which it is surrounded m the interior of the stem, exca¬ 
vating for itself a gallery both above and below the spot where the egg 
formerly lay. When mature the larva makes for the extreme base of the 
stem, where it does not delay in beginning its preparations for hibernation. 
Usually at or slightly above ground level, it cuts round and inside the 
stem, but never severs the stem completely, although this is so weakened 
that the upper part of the stem above the cut, bent over by the wind, 
breaks off altogether when dry. After cutting its characteristic groove 
within the stem, the larva continues to remain there and forces a mass 
of debris into the bore just below the groove and m this manner plugs 
the upper end of the stubble that is to be left in the ground after the 
upper stalk has been broken away. In this way, the larva moves freely 
until the time of pupation arrives the following summer 

Under normal conditions, when C. cinctus lived exclusively in grass 
stems, the larvae were attacked with varying degrees of success by two 
or more species of parasites which apparently had not followed the sawfly 
during its course on the wheat and on other coltivated grasses. The 
most common parasite is the chalcid Pleurotropis utcthensis, Cwfd., the 
bracomd Microbacon cephi Gahan also attacks the larvae in grass stems. 

The most effective artificial mean3 of control that can be suggested, 
at present is perhaps deep ploughing and burying at least 5 to 6 in., 
deep the stubble attacked by the larvae, to hinder the adults emerging. 
The ground should in addition to this be adequately rolled. 

In certain parts of the United States, the occurence of C. cmctus 
appears to have been confused with that of its congener C pygmacus U, 
a stem borer injurious to wheat and probably imported from Europe only 
a few years previous to the first mention of C. cinctus in the United States. 
The habits of the two species are very similar. As for as it is now known 
C. pygmaeus is not found west of the Mississipi; while C. cinctus has -oft, 
en been found west of this river. 


9*8 - Schoenobius incertellus , Chflo suppressalfs, and Cnaphalocro- 
1 cis mediaalis , Mierolepidoptera Injurious to Riee In Indo-China. — vxncens, 
E„ in Bulletin agricole de I’Institut srienttfiyue de Saigon, Year II, No. 4, pp. 97-r05, 
$ plates. Saigon, Apnl, 1920 


,. The author describes the lepidoptera most commonly found in the Co- 
iMn-China. rice-fields, which are especially frequented by Schoenobius 
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incertellus Wlk, Chilo suppressahs Wlk, and Cnaphalocrocis medinalis 
Guenee (fam. Pyralidae), 

Of the three, Sch incertellus and Ch suppressahs alone do appre¬ 
ciable injury to rice Both of them, when in the caterpillar stage, des¬ 
troy the green shoots, causing abortion in ma;y panicles, but whereas 
Sch . incertellus attacks the whole rice-field, Ch suppressahs concentrates 
its efforts on circular patches which increase little in size Sch, incer¬ 
tellus over-winters at the base of the stubble left standing after the har¬ 
vest, and Ch suppressahs lives and reproduces itself on the wild herbaceous 
plants growing in the rice-field after the crop has been harvested 

To lessen the damage wrought by these two insects, the author ad¬ 
vises the following measures 

(a) The cutting-down and burning of the weeds that have sprung 
up in the rice-field and the sarrounding fields This should be done before 
sowing and planting out. 

(h) The hghting at intervals (during the vegetative period of the 
rice) of large fires of brushwood on moonless nights, when the presence 
of the adult forms of Sch, incertellus has been observed in the rice-field. 
The uprooting and burning of all infected rice-plants forming large yellow 
patches in the field should be carried out. 

(c) After the harvest, the straw remaining in the field should be 
burnt and the soil lightly ho^d, in order to break up and aerate the surface 
soil, and uncover the lower parts of the stubble that the fire has not reached. 

Although Ch, medinalis is more frequently met with than the other 
two insects in Cochin-China rice-fields, fortunately it does but little harm, 
owing probably to the attacks of its numerous parasites. The caterpil¬ 
lars attack the laminae of the rice leaves making longitudinal furrows 
throughout their length, along these they devour the green tissues only 
sparing the lower epidermis The leaves thus look as if they were striped 
longitudinally; later, they are badly torn parallel to the vein, which tends 
to rupture the delicate, exposed epidermis It is clear that leaves thus 
deprived of much of their chlorophyll tissue make less starch, and that 
the culms bearing them will produce panicles consisting of grains with a 
lower starch content, but § it would be necessary for the insects to be un¬ 
usually plantiful for them to cause any loss that is really appreciable at 
the harvest. 

Hence, the losses caused by Cn. medinalis are too limited for it to be 
worth while controlling this insect. As however, the adults are attracted 
by light, a certain number are always destroyed by the fires lighted to kill 
the adult forms of Sch, incertellus 

929 - Nezara viridula. The Southern Green Stink Bug, Injurious to Cultivated 

Plants in Florida (x). — Drake, C J , in The Quarterly Bulletin of the State Plant 

Board of Florida^ Vol IV, Vo 3, pp 41-91, figs 33, Gainesville, Fla, April, 1920 

It often happens that Nezara mridula, becomes a serious pest 
to cultivated plants in Florida. Its depredations axe also well known 

(1) See also R , Feb , X913, No 194 , R tJ May, 19x3, No 609 5 R , Mar , 19x7, No 298 i 
j£. Aug, 1918, No 92*% (Ed ) 





Io6S INSECTS, ETC INJURIOUS TO VARIOUS CROPS 

in other southern States, but particularly m the Gulf States. The in¬ 
sect is of foreign origin and is almost universally distributed throughout 
the tropical and sub-tropical regions of the entire world. Its ravages 
have also been reported in Australia, India, West Indies, Austria and other 
countries. 

Both nymphs and adults of N. viridula obtain food by puncturing the 
tissues of plants and then extracting plant juices AH parts of the plant 
are attacked, but tender young shoots and maturing fruit are much pre¬ 
ferred. 

Amongst the numerous plants attacked are tomato potato, sweet 
potato, beans, Vigna sinensis, Raphanits sp , Brassica spp.. Hibiscus escu- 
lentus, etc. In autumn and early winter, the insect sometimes becom¬ 
es a serious pest in citrus groves, feeding especially upon the fruit, young 
seedlings and young shoots of older trees. Similar infestations have been 
reported for pecan groves (Carya Pecan) 

From observations made at Gainesville, Florida, it was ascertained 
that hibernation is imperfect, and about one-half of the individuals remain 
upon plants in the field throughout the winter months; no breeding ta¬ 
kes place during this period. Eggs have been found out of doors the 
second week of April and as late as December 12. The eggs are depo¬ 
sited m clusters, mostly on the under surface of the leaves. Some fe¬ 
males deposited no eggs, while others laid one", two or, even three egg dus¬ 
ters. , One single female laid 212 eggs, three clusters of 78, 70 and 64 eggs 
respectively. No eggs were found in her ovaries at death. In the field, 
40 egg dusters collected consecutively, contained an average of a little 
ove r88 eggs per duster. Each duster consisted of from 46 to 126 eggs. 

The minimum period for incubation was 4 days. The minimum time 
for the 5 nymphal stages was 24 days, which points to the conclusion 
that only 28 days is required from the time the eggs are laid until the 
adult stage is reached. Fidd records indicate that there are 4 genera¬ 
tions annually at Gainesville and probably 5 in the southern portion 
of Florida. Development was more rapid during the summer than in 
either spring or autumn, the temperature having an important bearing 
upon the period of development of both eggs and nymphs. 

Six predaceous enemies have been recorded in the field, the bug, 
Euihyrhynchus floridanus being the most important. Three parasites 
of the adult and 2 egg parasites have been reared Out of 800 adults 
of N. viridula, collected in the field during the latter part of May and 
the be ginning of June, 38 % were killed by two dipterous parasites, 
31 % by the tacbinid fly, Trichopoda pennipes, and the rest by Sarcophaga 
Sternodontis. The egg parasites were not common at Gainesville; and 
are represented by species as yet undescribed. 

In most cases, parasitised specimens of N. viridula failed to deposit 

S S before they died. Breeding experiments conducted in the insectary 
w that, if the eggs are nearly or fully developed within the ovaries 
of N, viridula when the eggs of Tr. pennipes are deposited on her body, 
a female will sometimes deposit eggs after being parasitised. In this 
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case, not more than one egg cluster is laid before the insect is destroyed. 
Pairs have been collected while feeding and copulating in the field during 
the late afternoon, and both sexes died fiom the effects of parasitism the 
ensueing night. 

When important crops are infested, hand collecting seems to be the 
best control method. The cutting of the cover or soiling crop will usually 
keep the insects under control in citrus groves, also in pecan groves. 

In cases of severe attacks in citrus gloves, it has been demonstrated 
that hand collecting with large nets can be done successfully and profi¬ 
tably In using such nets, the work should be done in the early morning 
or on*cool days, when the temperature is below 70° F. At a higher tempe¬ 
rature, many of the adult bugs will save themselves by taking flight before 
they drop into the nets. 

Amongst the wild and cultivated plants, the insects generally show 
a decided preference for leguminous and cruciferous plants. During the 
autumn, winter (individuals that do not seek protection to hibernate) and 
early spring, the bugs often congregate upon crucifers such as Raphanus 
Spp., Brassica oleracea var acephala, B chmensis, B Napus, B. Rapa, etc. 
Some of these plants might serve as a valuable trap crop during these 
seasons Experiments at Gainesville, during the summer, show that 
Raphanus and B. oleracea var acephala , both growing in the same row, 
will serve as a trap crop to protect tomatoes 

The seed should be sown about November 1, so that Raphanus will 
be forming pods while the fruit of the tomato is developing and ripening. 
The insects should be collected by hand. 

Leguminous plants (Vigna sinensis, Crotalaria usaramoensis, haricots, 
etc.) are much preferred to other plants in the summer and early autumn, 
especially during the pod formation period. Probably C. usaramoensis 
offers one of the greatest possibilities as a trap and propagating centre 
for the natural enemies of the bug, during the summer. The plant itself 
is probably not more or perhaps as attractive to the bugs as V. sinensis 
but the blossoms are very alluring to the Nezara parasites. The principal 
parasite, Tr. penmpes ti evidently a constant visitor to the flowers of 
C. usaramoensis , From xo to Bo % of the specimens of Nezara collect¬ 
ed on C. usaramoensis bore eggs of Tr permipes. For this reason, it 
seems evident that this plant should be grown during summer and thus 
increase the number of parasites. The long blooming and pod-for¬ 
mation period adds much to the value of this leguminous plant as a trap 
and propagating centre for the natural enemies of N. viridula. 

930 - Some Lepidopterous Pests of Sugar Cane in Queensland. — Jarvis e , in Queens¬ 
land Bureau of Su,ar Experiment Stations, Division of Entomology, Bulletin No. 9, pp 1 

16. pi. 1. Btisbatio, 1Q2Q 

The author records the presence in North Queensland of a few Lepi- 
doptera notified as injurious in the larval stage, to the leaves of the sugar 
cane. These include: 

, 1) Cirphis loreyi Dup. ; 2) Mods frugalis F.; 3) Melanitis leda 1/.; 

4) Badraona hypomoloma Lower; 5) Undetermined species of Fam. Bsy- 
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chid as near gen. Hy alar eta ; (6) Anthela acuta Walker ,(7) OpJnusa melicerte 
Drury. 

The author gives a concise description of these insects in conjunction 
with biological data; he also mentions advisable methods of control 
of certain species. 


931 - Maculolachnus rosae, an Aphis Inturious to Rose-Bushes in France. — 

Gaumovt, Iy , in Bulletin de la Societc enfomolojique do Fiance, 1020, No 2 pp 26-31, 

Tigs i Pans, 1920. 

Cultivated and wild rose-bushes are not only attacked by the common 
and very destructive aphis, Macrosiphum {Stphonophora) rosae T., but also 
by another which, according to the author, has as yet been little studied. 

This insect belongs to the group Lachmna , described tinder the mame 
of Lachmts rosae by Choxodkowsky as a parasite of rose-bush roots 
in Thuringia 

The author foud this aphis in 19x5 and 1918 on wild roses near Wes- 
serling ^Upper Alsace), and was able to follow its entire life-cvele, which 
1 e describes in the present article It is often found on cultivated roses 
in the centre of France c round Montargis M. Marchai, observed it in 
19x0, at Fontenay-aux-Roses (Seine). 

The injury caused by this insect is quite as serious, though not as ap¬ 
parent, as that done by Macrosiphum {Siphonophord) rosae , Sprays con¬ 
taining nicotine are very useful in the control of these pests. 

On account of the systematic characters of this aphis, the author 
considers it is necessary to establish a new genus for it. It will therefore 
be known as Maculolachnus rosae (Cholodk). 

932 - Aspidiotus uvae , Grape Scale in California. — fssig, F o, m Monthly 

Bulletin of the Department or l culture, StaU of California, Vol IX, Nos 1-2, pp 37-30 > 

3 Sacramento, California, Tan -Feb , 1920 

There appears to be no published record of the occurence of grape 
scale {Aspidiotus uvae Comst), in California. Specimens were collected 
from the American vine of the Catawba variety at Oakland, November 
7, 1919. The scales of this pest were abundant upon the old canes as weE 
as on the one year old wood, and were usually hidden under the bark 
of the host plant. 

Various other scale insects have been notified as attacking grapes in 
California, namely - A. hederae Vail., A. camellias Sign., A. perniciosus- 
Comst., 7 eery a purchasi Mask., Pseudococcus iakeri Essig, Ps. citri Risso„ 
Ps. longispinus Targ., Pulvinana vitis If., Coccus hespemdum T-, Lecanium 
corni Bouche, L. persicae Fabr., L. pruinosum Coq., Satssetia oleae Bern., 
Chrysomphalus aurantn Mask., Lepidosaphes ulmi h. 

Although the scale insects found attacking the grape appear to be 
numerous, practically none of them are of any importance in commercial 
viticulture, but some are at times very troublesome in small household 
vineyards. 

[«*-***! 
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933 - Anomala undulata. Injurious Beetle on the Mango {Mangifera in- 
dica), in Florida. — Moznette, G V , in r rhe Quart<vb< Bulletin at State Plant Board 01 
Florid t, Vol IV, No 1 , pp 91-98, % s 1 GamoviUo, I'lo , Apul, 1920 

When the mango is in bloom it may be visited by swarms of the be¬ 
etle Anomala undulata Mels which when present in considerable numbers 
may cause serious damage to the plant. Up till now, this species has at¬ 
tracted attention of growers m the Dade County south of Miami (Florida). 

The insect was first brought to the authors’ notice in February, 
1919, when a grower at Tar kins, Florida, reported the serious damage 
caused by Man gif era indtea to his own mango blossoms Upon exa¬ 
mination, the author discovered that the flowers were severely attacked, 
the insect having damaged all portions of the blossom in many cases com¬ 
pletely encircling the sqme or cutting it entirely off Usually, however, 
the beetles co nfin ed their attacks to the floral clusters about the spikes. 
The beetles were often seen to congregate at the base of the floral spikes 
where they gnawed away the outer tissues, in some cases, gathering at 
the tops of the spikes, destroying everything that came into their path. 

During the day, the adult beetles were to be found in a quiescent 
stage in holes in the soil from whence they passed in the early morn¬ 
ing up the trees, feeding on the blossoms. 

To give an idea of the abundance of these beetles observed feeding 
on the mango, the author states that at Uarkins, under a tree that had 
been shaken only once, approximately 1300 adult beetles were collected. 

The larvae feed probably on the roots of some native or cultivated plant. 
Up to the present, the author has been unable to find either the larval form 
or the host plant. 

The author has also noticed this species feeding on avocado blossom 
(Persea grahssima). The species had also been found distinctly injurious 
to beans at Redlands (Florida), and engendered defoliation. In addition 
to this, the same beetle has been recorded as infesting a variety plants of 
both herbaceous and woody. 

The best means of control as r’egards the mango, consists in spraying 
the blossom spikes with either powdered arsenite of zinc or arsenate of lead 
diluted with: "Bordeaux mixture and sufficient soap to assist m the wider 
diffusion of the combination spray. 

934 - Ehrhornia cupressf, Goceidae Injurious to Cupressus macrocarp a 
in California. — Herbert, F B, in Unitet States. Department of Agriculture, Bulletin 
838, pp 1-32, figs 5, pl 6. Washington, I>. C, June 3, 1920 

Cupressus macrocarpa is one of the most popular shade and orna¬ 
mental trees in California It is planted separately or in hedgerows and 
often trimmed into set shapes ; due to its well developed and thick habits 
it makes a good wind-break in exposed areas. It is used especially along 
the coast and in the sandy citrus areas of San Bernardino County. It 
is also cultivated as an ornamental tree in many other parts of the world. 
The cypress bark scale, Ehrhornia cupressi attacks a large number of 
•trees in California, causing serious damage, particularly to the thickly 
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planted hedgerows and windbreaks. In the San Francisco Bay region 
this insect ranks first among the pests of C. macrocarpa 

It was found in the course of thorough investigation that tut his scale 
insect was not originally found on C macrocarpa, but on Libocedrus 
decurrens which occurs in the mountains of California, Nevada, and southern 
Oregon. From this host plant it has probably spread to C. macrocarpn 
by the transport seedlings of L. decurrens or timber to the regions infested. 

The characteristic injury caused by this insect begins to makes its 
appearance on one or t\\ o branches and slowly spreads to the rest of the 
tree. The leaves turn first yellow, then red or brown, giving the tree a 
dilapidated appearance. After a few years the whole tree dies. 

The scale does not depend solely on C macrocarpa and L. decurrens 
for food, but also attacks C. anzomca, and C. guadalupensis At Santa 
Rosa (Calif), a dead male was found on a Cedrus Deodar a 

The larvae after they are hatched consist of small oval bodies, pale 
yellow in colour, and active only for a short time after hatching. They 
attach themselves to crevices in the bark, and are soon enveloped in a 
white cottony secretion. As they reach maturity they become reddish- 
brown in colour and nearly spherical in shape. 

Oviposition begins in the spring and continues throughout the sum¬ 
mer. The eggs hatch into larvae in less than an hour and soon attach them¬ 
selves to the host. The females reach the adult stage in the autumn, 
then hibernate, and start laying in the spring. The males appear towards 
the end of autumn for mating purposes and then die. 

Various insects are acknowledged as parasites of the bark scale, 
none of which however are sufficiently abundant to be a really efficient 
means of control. Consequently remedial measures have to be adopted. 
According to the results obtained as the result of spray tests, a 12 % % 
solution of a " miscible oil ” spray (1) (330 Baume) is recommended The 
proportions are as follows: x part miscible oil to 7 parts water. To ob¬ 
tain complete control, it is necessary to spray twice, one in August and once 
in the latter part of September. 

935 - Infestation of the White Pine Aphid, Lachnus strobi onPdnus Strobus 
in Massachusetts, U. S. A. — Peirson, H. B , m Psyche, Vol.‘ XXVII, Nos. 2-3 
pp. 62-63. Boston, Mass , April-Tune, 1920 

Whilst in the Harvard Forest, Petersham, (Massachusetts), the at¬ 
tention of the author was called to a somewhat isolated dump of white- 
pine trees (Pimts Strobus), 40 to 50 years old, which were dying* 

On two sides of the clump, which consisted of a dozen trees were 
young white pine plantations. 

A careful examination showed that the trees were being killed as the" 
result of an extremely heavy infestation of blacjc aphids which upon idem 
tification ptoved to be Lachnus strobi Fitch,, the White Pine Aphid, 
Many of the larger limbs were barren of foliage, whereas on others the 

tt ) Soapy emulsions diluted with water. Cf. Sanbkrson A, V . Insect Pests o£ Far m ,, 
Orchard, New York, *912 ? p. 50, {Ed.) 
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foliage was brown, the individual needles each showing many puncture 
marks made by the aphid when feeding 

The tree were first examined on October 10, tgxg, at which time the 
aphids were laying their eggs on the green needles, in a series of straight 
lines, generally consisting of 5 or 6 eggs per line, but it was not at all 
uncommon also to find 10 or 15 attached end to end. 

As many as 27 eggs were found on a single needle. At this particu¬ 
lar period, large numbers of the aphids were still feeding, and these had 
congregated on the needles and small twigs The survival of the insects 
in spite of heavy rams and low temperatures was remarkable, subsequent 
investigations showed them feeding up till about November 1 

936 - Pityophthorus bassetti n. sp. and P. occidentalis n. sp., Coleoptera 
Parasites of Ptcea Engel manni in Colorado, United States. — Blackman, 
M. V , m Psyche, Vol XXVII, N 1, pp 1-5, flgs, 1. pi 1, Boston, Mass, 1920 

Morphological details of two new species of Pityophthorus : P. basseth 
and P. occidentalis, parasitic on Picea Engelmanni, according to observations 
made in 1915 at Pitkin, Colorado. 

P. bassetti can be obtained by breeding according to report, and will 
also breed successfully in Abies balsamea. 

In the case of P. Engelmamn, the 1 rvae bore into the bark within 
touching the sapwood ; while in A balsamea on the contrary, the larvae 
mines are excavated partly from the sapwood. 

[9S5-936] 
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937 - TheAntimalarial Rdle of Livestock and Poultry. — LrcrwuRK, t , in Cumpfei rcmini 

de VAwtlhnn ties Scunccs, Vol CT./XX, No ic, pp, 760 709, Pans, Maxell 32, ri)?o 

Observations made in Tonkin, Madagascar and in Prance whicli 
confirm the important part played by livestock from tlie point of view of 
mosquito bites (x). 

The horse, and as a geneial rule, most mammiferous animals are more 
readily attacked by mosquitoes than human beings ; rabbits are prefer¬ 
red to pigs; poultry are only occasionally attacked. Domestic animals at¬ 
tract mosquitoes and therefore guard human beings fiom malutial 
infection. 

The important efficacious role played by the rabbit from this point of 
view is decidedly worthy of attention, owing to the fact that if it is not pos¬ 
sible always to breed big stock, there is never any hindrance to rabbit breed¬ 
ing. Poultry keeping has no value in this respect , not only do the mosqui¬ 
toes avoid poultiy, but the eggs ate never even laid in the drinking troughs 

0^8 - The Action of Radium Emanation on the Vitammes of Yeast — BncamiM, 
aiul Benedict, vS R, m J out mi of Iholo^ical ( Ju misU v, Vol XXXlX,Nu 3,pp 421-H!, 
diagr i. Baltmioie K, I) October igr <j 

As a result of practical experiments with white rats, the authors have 
come to the conclusion that growth-promoting factors may be inactivated 
partially by means of exposure to radium emanation. It is possible that 
the therapeutic effect of radium upon neoplasms may be due in part, at 


(1) See obsci ration h made by K RoubAttd ; K , Jan jf»o, No 1 {Bel ) 
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least, to this destruction of growth-promoting substance In these experi¬ 
ments it was found that 2 % of yeast content added to the synthetic iq^ 
tion (consisting in feeds composed of a single chemical substance) seemed to 
be sufficient to promote normal growth in young rats. 

♦ 

939 - Resolution and Scheme of a Convention with Regard to the Creation of an 
International Scientific Commission on Food Supplies. — t omnussion b<untifique 
Intemlhec da RavilvVement , pp 1-11 BiusseK 1910. 

When peace was signed, the Allied Food Commission which was 
founded to advise the Allied Governments on all problems of food supply 
arising from the war, naturally ceased to exist, and when, in the last 
quarter of 1919 the final reports had been published, the organisation 
was dissolved (1). 

However, the Delegates present at the meeting held in Brussels on 
May 22,1919, m accordance with a resolution adopted at the Rome-Naples 
meeting, held in December, 1918, again decided to call the attention of the 
various Governments to the utility of retaining an international institu¬ 
tion, whose task would be to establish scientific relations between the 
various organisations engaged in the study of problems relating to food. 

This institution would have the following aims 

(1) To study the production and distribution of foods for human and 
animal consumption. 

(2) To gather data and statistics with regard to the needs of man un¬ 
der all conditions as regards age, sex, work, climate, social conditions, etc. 
as well as data on the relationship between various diseases and deficien¬ 
cies of food whether qualitative or quantitative. 

(3) To ascertain the chemical composition and calorific value of foods. 

(4) To popularise and spread information relating to the best me¬ 
thods of using natural food supplies for human consumption. 

As far as possible, the proposed international organisation would co¬ 
operate with institutions already in existence for the purposes above 
named. 

In addition, according to the scheme of the convention lor the founda¬ 
tion of an International Commission, presented by Dr. Rulot, Belgian De¬ 
legate, and M. Alquier, Head of the Permanent Central Secretariat of the 
Inter-allied Commission and passed on May 29, 1919, the Allied Food Com¬ 
mission should be recognised by the adhering Powers as the Official head¬ 
quarters of scientific study and research on alimentation, in order to co¬ 
ordinate and assist all sciences relating to food and facilitate practical 
applications; it would be supported by contributions from adherent States. 
Each State would appoint one or more delegates to the Commission, the 
delegates to be assisted by a national secretariat. 

A permanent Central Secretariat would be formed to maintain close 


(1) Commission Scikntifiquk TntbraixiLe du Ravitmklrmtnt. Rappmt (S6n£>ral Les 
Ressowfie ettes Besoms Alimentaiiet. des Rays Alhfa. Rapports 1 el Annexes 11 H III. 
Patis-Ronfe, Oct.-D 4 e. 1918. 1 Ea) 

[» S 8-»»2 
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contact between all Administrations, Institutions and Associations having 
the same objective as the Commissou. 

® In brief, the functions of the Commission should be : — 

(a) To collect and study all information of a scientific, practical and 
administrative nature concerning, on the one hand, the human food sup¬ 
ply and on the other the production and distribution of foods 

(b) To consider the standardisation of scientific methods and of unit 
systems of food production and utilisation, and to consider the choice 
of a unit method by which scientific work of this kind can be compared. 

(c) To encourage systematic investigation in the adherent States 
and to initiate scientific missions 

(d) To contribute, with the help of the competent Administrations, 
Institutions and Associations, to the development, teaching, and propaga¬ 
tion of science applied to feeding problems and to issue useful publications 
to this end. 

(e) To enable all States represented on the Commission to profit to 
the fullest extent from the practical results obtained by science, so that 
each State can take measures when and where necessary for the common 
good. 

The resolutions passed by the Commission are in no way binding on 
any of the participant States. 

CROPS AND CULTIVATION 

940 - Predicting Minimum Temperatures from Hygrometrie Data. —warren smith, 
in Monthly Weather Review Supplement No 16, pp 6 10, figs 2\ Wabhin^lon, 1920 

In the Monthly Weather Review for August, 1917, the authoi discussed 
the prediction of minimum temperatures on radiation nights by the use 
of the following linear equation 

y - a + i)R, 

using R as lepresentmg the evening relative humidity andy as the variation 
of the night minimum temperatuie from the evening dewpoint. This equa¬ 
tion was applied to hygrometrie data obtained at special fruit stations in 
Ohio, and the results were found to be very satisfactory. According to 
the records kept at other stations after an attempt to use this equation, 
the results were not entirely satisfactory. In such cases in reporting the 
evening relative humidity and the variation of the minimum temperature 
from the evening dewpoint, it was found that the dots were arranged in the 
form of a curve, instead of along a straight line, hence the impossibility of 
applying the linear equation 

The next step taken by the author was to determine the coefficients of 
equation for a parabola curve. The equation of a parabola may be written 
thus; 

y - a + + 

and in order to facilitate matters, the equation might be written as follows: 

v — ac-fby + ca 
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in which % y and z are the coefficients to be determined, b is the evening 
relative humidity, c — the square relative humidity, and v ■= the varia* 
tion of the minimum temperature from the evening dewpoint. 

With a view to working out the formula foi piedicting the minimum 
temperature the first step is to chart the available data on squared paper 
on which the evening relative humidity is indicated at the bottom of the 
diagram, and differences between the dewpomt temperaluie and the mi¬ 
nimum are noted at a prescribed point. A dot is entered on the diagram 
for each day covered by the record If the dots arrange theimselves in a 
straight line, the linear equation will be y — a + h R, and this ha*s already 
proved successful m Ohio If on the other hand the dots form a curve, the 
data may be represented by the parabola curve formula 

A judicious selection is made of certain ‘ f star ” points as for example 
points i, 2, and 3 in figure 2 of the aitiele reviewed At i, the relative hu¬ 
midity is 5 %, and the variation of the minimum temperature fiom the 
dewpoint equals 48° At 2 the relative humidity is 15% and the varia¬ 
tion 28°. 

At 3 the relative humidity is 40 % and the variation 9 0 . 

With these data the normal equations are written as in the following 
table * — 

b v c 

25 

15 27 22s 

40 0 1 (>oo 

From this table, the three equatons for solving the unknown factors 
x, y, and z are expressed as follows . 


(1> 

X 

+ 

h l? 

+ CjZ ~ Vj y 

(2) 

X 

4* 

b. 

4 CS z •=* V 2 

(3) 

X 


b a y 

+ ~ V, 


The coefficients b u b z and represent the 3 values of h in Table 1, viz, 
5, 15 and 50; the values of c and v are the cos responding values of these 
factors in the given Table. 

To determine the values %,y andxr, it is preferable to adopt the " direct 
solution method ” 

Insert the values under b , v and c in equations fr) (2) and (3) and solve 
for z as follows.— 

(*) x -4- $y -f — j8 

(2) x 4 + 22^2; - 27 

O) X 4- 4C>y -f 16002 ~ 0 

Subtracting equation (2) from equation (x) we get 

{4) — ioy — 2002 - 21 

Subtracting (3) from (2) we have 

(5) 


~~ « 5 y — ti 7 *S* — 18 
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Multiplying (4) by 5 and (5) by 2, we get, 3 evSpecli vely 

(f>) - 5 »y - 1000/ I(h 

( 7 ) — 3 <>> - >(» 

Subtracting (7) iiom equation (6) we have 

(8) 173 ^/ *>9 

7 ^ 0,0 > 

The next step will be to substitute the value of z in equation (4) or (5) 
and solve foi y 

Substituting in (4) we get. — 

( 0 — iu y — (-«> > x .<> n VM 3) .= „x 

— 10 3 *.14-7 *^6 

— 10 3 
y — 2 hctSb 

Substituting in (5) it becomes 

(10) — 25 y— (J575 x 00 n) - ik 

— % IS H 51 21(^5 
— 4 S y - / 210^ 

> 2 S h *5 0 ^ 

Substituting the values of 3' and z in equations (1), (2) and (3) we get 
the following* — 

(i r ) x • f- { 3 < - fcb0) 4 - 25 X o 0301 3) = 48 

(12) x + (i3 X — 2 S80) 4 - (225 x 003943) — 27 

(13) x 4 - (\o X — 2*8^ 6) 4* (iboo x 003943) — 9 

Cairying out the calculation, we have for each equation, respectively 

x 61 13/25 
x — bi 15/25 

x 61 01 an avc 1 age of 

x - 61**57. 

By using these values, we find that: — 

x - 01 
y - 2 by 
L — o 030 j 

* According to the equation 

v - x -} bv i rz 

the probable variation of the minimum temper ature from the evening dew¬ 
point (ii) can be detei mined on ladiation nights with a fair degree of accu¬ 
racy* 

The parabolic curve will be tiaeed on the diagram by utilising the 
points already selected and calculating others by this equation. For a re¬ 
lative humidity of 10 %, for example, by inserting the known values of 
b and c, and the above-determined values for % y and z it becomes 
(r* 0 | y - 61 46 4 - (i<>x —2 89V 4 - (100 X o 0394)* 
and working out the calculation, we find that 

v ~~ 36 5 q 
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By the same method the value of v for other xdalive humidity figuies 
is calculated, and then the cuive AB can be diawn 

If tiials fail to give a satisfactory parabolic curve, it will be evident 
that sufficient care was not taken and that the graph is not a parabola but 
some other curve. 

For El Paso (Texas), the parobolic curve in fig 2 in the article under 
consideration corresponds exactly with the calculations 

Having discovered the particular dependable formula, the piactical 
work will be facilitated by computing a table giving the necessai y values 
of the minimum temperature based on the known values of b and the dew¬ 
point as indicated in the following table 
El Paso, Texas. 

v = s + by -f CZ 
X =- bi ,457 y — - 2,8S(J z - 


b 

c 

b y 

c z 

5 

25 

- 14.445 

0 986 

6 

36 

~ 17 334 

13184 

7 

49 

— 20 223 

1930b 

S 

64 

— 23112 

2 5216 

9 

81 

— 26 001 

3 .I 9 I 4 

10 ' 

100 

- 28 89 

3 943 

20 , 

400 

- 57 58 

15 767 

30 

900 

- 8667 

35 487 

40 

1600 

- ns 56 

63 088 

50 | 

2500 

- 144 45 

98.575 


v 


48.OO 
45 44 
43 *6 
40.87 

38 65 
36.51 
19.44 

10 27 

899 

15-58 


The author continues by giving the values and diagrams for the fol¬ 
lowing localities : Boise (Idaho) ,* Chicago University ; Cincinnati (Ohio) ; 
(Jr and Junction (Colorado) ; Montrose (Colorado) , Phoenix (Arizona) ; 
8an Diego (California). 

In all these localities, the curve is represented by a parabola obtained 
in each case by means of the equation v — x ~f- by -f cz. 

An inspection of these curves shows a distinct similarly between them 
in many cases, and seems to indicate that the equations and factors deter¬ 
mined for one place can be used at another place with a similar climate and 
topographic surroundings 

With the variation in climate and in topographical surroundings, even 
if the curve appears the same, the values of x, y and z are variable. For 
example, some of the values are as follows :— 


Cincinnati 'Ohio) at 4 - 41.t 

Montrose (Colorado) * x = 50,8 

San Biego (California): x =■ 48,3 

(Idaho) x =* 39*6 


y o 95 z ~ o 00275 

7 = — 2,04 z sss d,oi6 

y ®= — M 933 z 0,00656 

y «** — x 48a % =» 0.0x2 
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An exhaustive sttidy was made by the author to see whether better 
results could be obtained by using some otliei hygrometrie factors (instead 
of relative humidity). 

Definite results were only obtained when the factoi showing the depres¬ 
sion of the dewpoint below the current temperature was used and was com¬ 
pared with the variation of the minimum temperatuie from the dewpoint, 
and it is hoped that this method may prove useful in connection with fore¬ 
casts. 

tj 11 - Effect of the Relative Length of Day and Light and other Factors of Environment 
on Growth and Reproduction in Plants* — garner, w vt and Allard, ir a , m jout- 

mil of A^ncultmal jRn,eatcJi y Vol XVIII, No n, pp- 553-006, tables 1 j, pi 1 o, bibliogi 
of 2(1 publications Washington I) C , Maxell r, ryijo 

Results of experiments concerned chiefly with the effect of daily du¬ 
ration of the light exposure on the general giowth and development of 
plants. 

A darkened chamber was employed in which the plants growing in 
small boxes were readily handled. 

In the various tests, the length of exposure to light varied from a mi¬ 
nimum of 5 hours per day to a maximum of 12 hours. Vox the 5 hours 
expovsure, the plants were placed in the dark house at 3 p. m. and left there 
until 10 a. m the following day, for* the 7 hour exposure to light, plants re¬ 
mained in the dark from 4 p. m until g a m, and for the 12-hour exposure 
from 6 p, m. to 6 a 111 In certain special cases the plants were kept in the 
dark house from 10 a m. to 2 p. m. 

In the course of experiment, the plants were exposed to the light *— 

1) from the germination of the seed or m the earlier stages of growth, 
and continued until maturity ; 

2) till the flowering period , 

3) after the flowering period until maturity. 

The following species were employed in these tests* — Soja ma\ Iy. 
(Piper) ; Nicotiana labacum and N. ruslica Iy., Aster hnarhfolins ~h., Mi- 
kama scandens L., Phaseotus vulgaris Iy,, Ambrosia artemisiifolia I,. ; 
Raphanns sativus D. ; Daw us Carota Iy, Lactuca sativa I/., Hibiscus Moschcn- 
tos Iy. ; Brasstca oleracea capitaia h.: Viola fimbnatula $. M. ; Sohdago 
juncca Ait. 

In addition to the experiments with the dark house, a series of plant- 
, ings were made at intervals of approximately a days in order that the 
effects produced by different dates of planting might be compared with 
those produced by artificially shortening the length of the daily exposure 
to light. 

IvENGTH of DAILY LIGHT EXPOSURE IN RELATION TO VEGETATIVE DE¬ 
VELOPMENT. — In general, the extent of growth was proportional to the 
length of the daily exposure to light. 

The following Table demonstrates this biometric relationship fo soy¬ 
beans and the aster* 

Apart from the reductions in rate of growth and slight chlorosis, the 
tobacco, soybeans, and aster showed no ill effects, physiologically speak- 

[ 940 - 941 ] 
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Luictli oi cLulj cvpj&un 


S o\l {it 

1 

— — — 

Mandat in 

Inches 

Peking 

Inches 

I ok J O 

Inches 

Biloaa 

lut lies 

10 a m to 3 p m , 5 horns 

(0 

0 to 7 

0 io b 

7 to S 

0 to 7 

9 a m to 4 p m , 7 houis 
(II) . . . 

Sunrise to 10 a in and 2 
p m till daik, 8 */* to 11 
hours (III) 

y to 10 

1 _ 

s 

20 tO 20 

7 to b 

2 | tO 25 

11 

to 40 

6 a m to 6 p m , 12 houis 
(IV) . 

14 to 15 

} 

1 | to 15 

17 to 18 

to 2 I 

Full daylight, u V2 to 15 
houis (V) 

: 18 to 20 

1 

1 ° tc > 14 

42 to H 

51 to 58 


isUr 

Indies 


<S to xo 

II to 12 
b to to 
i | to 15 


ing, from the reduced length of illumination: Hibiscus , however, was not 
able to make any appieciable growth when this period was reduced to 9 
hours, and Lactitca was much more seriously affected. 

Length of daily light exposure in relation to sexual repro¬ 
duction. —; The xesults obtained with soybeans are particularly interest¬ 
ing This included 4 varieties ranging from eaily to very late in maturing. 
The average number of days from germination to flowering was approxi¬ 
mately 27, 56, 70 and 105 respectively for the Mandarin, Peking, Tokyo 
and Biloxi. * 


Lent,tit of daily cxpobuie 


5 hi mis (1) 

8 hours (II) 

Do . . 

3^/2 to 11 houis (III) . 

1 z horns (IV) 

12 Vs T 5 houis (V) 

Do 


Time from germination to flowering (Days) 


Mandat m j 

Peking 

j lokya 

| Batoxi 


2} 

21 

27 

21 

21 

21 

20 

— 

22 

2? 

2b 

— 

40 

02 

70 

21 

21 

2 h> 

2b 

26 

62 

* 7 5 

1X0 

2b 

5 i 

06 

OO 


When the daily illumination consists of a 12 hours exposure, the vege- 
tative period is apparently only slightly shortened in the Mandarin vari¬ 
ety, but m the very late Biloxi variety, this period is reduced to less than 
/4 that of the control plants. In reality, ail 4 varieties become equally 
early maturing ones under these conditions Further shortening of the 
Hgh.t exposure period had no remarked effect; apparently therefore the 
m in im u m formative period will be approximately 21 days for the Mandarin 
mad Peking varieties, 24 days for the Tokyo, and 26 days for the Biloxi. 

C 9 «] , 
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As regards the tobacco, the contrast in behavioui between the Connec¬ 
ticut Broadleaf and Maiyland Mammoth, and Stewait 70-Leaf Cuban varie¬ 
ties is very striking Neither sexual repioduction nor the vegetative per¬ 
iod in the Connecticut Broadleaf is materially affected by changes in 
length of exposure to light, either lasting 12-15 hours or limited to 7 
hours. 

The Maryland vaiiety can only be fDiced into flowering during the sum¬ 
mer months by artificial shortening of the duration of the daily exposure to 
light. If this lasts 12 hours, this occurs after 75-85 days, and if reduced to 
7 hours, after 52-59 days The Cuban variety was affected in a similar way, 
while NicoUana ruskea shows no material change 

From the studies undertaken by the author, it has been found that in a 
number of species, the plant can only attain the flowering and fruiting 
stages when the length of day falls within certain limits, and, consequently, 
these stages are reached only during ceitain seasons of the year. In the 
latitude of Washington where the tests were made, some species and varie¬ 
ties respondJio relatively long days. The Mandarin soybean demonstrates 
this fact m that the time required by it to leach the flowering period can¬ 
not be greatly reduced by shortening the length of artificial exposure to 
light. On the other hand, certain varieties respond to relatively short days, 
for example, the Biloxi soybean is a dintinctively “ short day” variety and 
the Maryland Mammoth Tobacco flowered only during the summer months 
when submitted to artificial light during part of the day, etc. Still further 
species appeared indifferent to the length of exposure* 

In the absence of the favourable length of day for sexual reproduction, 
vegetative development may continue more or less indefinitely, thus lead¬ 
ing at times to the phenomenon of gigantism : Looewijks discovered a 
giant type of Sumatra tobacco, grown under the influence of the 12-hour 
equatorial day, which may reach the height of 24 ft, either without flower¬ 
ing or forming only a very limited number of flowers and seeds These 
forms of gigantism disappear if the plant is brought under the influence of 
short days such as prevail in the temperate zone during winter. For ex¬ 
ample, the Maryland Mammoth tobacco retains a normal appearance during 
winter. 

On the other hand, under the influence of a suitable length of exposure 
to light, piecocious flowering and fruiting may be induced, and certain va¬ 
rieties may act as early or late maturing. 

The relationships existing between annuals, biennials and perennials 
are dependent to a large extent on the length of day in the locality 
concerned, and by artificial regulation of this factor, the normal annuals 
may complete two cycles of alternate vegetative and reproductive activity 
in a single season For example: the Biloxi soybean, was kept in the dark 
house up till the flowering period, and consequently, when restored to 
normal conditions, the seed pods ripened rapidly, the leaves faded as if the 
plants were dying; the effect of the long summer days was to encourage 
the development of new shoots which flowered in the early part of 
September* 
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Experiments reported indicate that light intensity is of secondary 
importance so far as concerns the attainment of the floweimg stage. 


Eff'at of shading s o\b tins 
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1 
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pet stalk | 

, Yield i 
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per stalk 
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oi he ms 

111 seednod^. 

Dale 

<>r 



gr 

gr 
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10 5 

5<1 

00 I 

A 111 ? -j 

Plants not shaded . 

1 2 It 3 in 

! 

0 1 

l 7 <> 

(j 0 

2 

; 

Auk 7 


The effect of direct light on the giowtli and development ol the plant 
and on the yield is evident .thedateof floweiingwasuotm the least affected. 

Variations m the water supply, ranging liom optimum to a condition 
of drought sufficient to induce tempoiary wilting, did not however influence 
the date of flowering 

It may therefore be concluded that the “ length of the day ” is an im¬ 
portant factor in the natural distribution of plants, and should be taken into 
account m connection with crop production, l'ruiting may he cut short 
by the effect of too long or too short a day. By introducing a species fiom 
one latitude into another, or by changing the time of sowing, good results 
may be obtained, hut may* also bring about misleading results. These 
are matters of vital importance both to the plant breedci and the agiono- 
mist. To obtain maximum yields, it is essential that the date of sowing he 
so regulated that the optimum length of day coincides with the cuticat 
stage of the floral development. 

Conclusions — Sexual reproduction can he attained by the plant only 
when it is exposed to a specifically favourable length of day (this varies 
widely with the species and variety). A length of uay unfavourable to re¬ 
production, but favourable to giowth, tends to produce gigantism 01 inde¬ 
finite continuation of vegetative development. However, exposure to a 
length of day favourable alike to development and reproduction, encourages 
the uninterrupted type of flowering and fruiting. 

The authors suggest the term photoperiod to designate the favourable 
length of day for each organism, and photoperiod ism to designate the response 
of the organisms to the relative length of day and night. 

*J42 - New Methods for Determining the Correlation Coefficients Between the Growth 

and Yield of Winter Wheat in Ohio, U. S. — Bt air, T. A in Monthly Wtallut Review, 

Voi pp 841 8 47 Washington, Dec. 1910 

Concerning the methods of computing the relationships between wea- 
ther and biological value (vitality, growth, yield, etc.),the author has made 
use of a linear regression equation by which the biological value is expressed 
as a function of a fixed number of weather elements (3 to 6). 

The equation may he expressed as follows: 

Y == a + b« Xi 4 -bg 4-bs X3 4-W *4 +. fi) 


[# 41 - 94*3 
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in which Y is the biological value; a 1 , x 2 3 % z , x 4 .. aie the various weather ele¬ 
ments (mean temperature, total precipitation, percentage of sunshine, etc.) 
expressed numerically, a, b v h 2 , & 3 , b±. . arc numerical quantities, having a 
constant value for a given equation to be determined from the data. 

The equation may first be simplified by the elimination of a as follows : 
the normal equation for a (obtained by multiplying each of the equations 
under consideration by the coefficient of a t in this case unity, and taking 
the sum) may be exjjresscd thus # — 

X Y = a a -j- X bj Xi -f* X b s x s -|- X ^3 S3 -f- X b>4 . . . . (2) 

from which 


X Y X t»i Xi Sb 2 x 2 X b 3 x 3 X W , 

— —— — ~ -j- * * * 

n n u n m 

Substituting this value 111 the ouginal equation gives:— 

t-y- - (»+Y ! ) ’*+(*•+ Y) ^ +(** +Y) b »t 
(*+Y)' 


(i) 


Now as Y 


S v 


IW + 

S 


( 4 ) 


, are in each case the differences 


between the values for the individual year.s, and the average values of the 
same quantities, that is to say, are the departures from the means Design¬ 
ating these departures by y, D x , D a , D 3 , D 4 (y = departure from average 
yield; D, = departure from mean temperature, Octobei to November etc.) 
we have for the final form of the equation — 

y -* lij Dj 4* b 2 D 2 4- b 3 D 3 -j- Eq 4-. ( 5 ) 

Fiom equation (5), the normal equations become. 

SDiy^ biSDx*+bj; Di D 2 4- 1> 3 Dj D 3 4-. 

, V D 2 y - b* s d 2 + h 2 V, i> 2 2 4- 1>3 y, jd 2 d 3 4-. 

s y “ bi X Di r>3 4- b 2 v 13 2 d 3 4 - b 3 2 4- . . . . 

It is then necessary to prepare tables of the data used, together with 
the departures, squares of departure, and products of departures appearing 
in the normal equations. These equations should be solved simultaneously 
for the values of b t , b z , b s , b t . Where the number of equations exceeds 3, 
the solution is more easily performed by writing the required values in the 
form of determinants, and reducing these to the second order, before ex¬ 
panding. 

This method possesses distinct advantages over that of partial corre¬ 
lation coefficients, especially as regards the effect of the several factors con¬ 
sidered, expressed directly in an equation from which a general idea is 
at once obtained as to the relative importance of each of the factors under 
consideration. 

Winter wheat in Ohio is sown in September and harvested in July. 
Being given, however, the length of the growing season and the multiplicity 

t»**3 
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of factors that may be expected to affect the giowth of wheat, the authoi 
compares the relative values of weathei factois, affecting the condition of 
winter wheat from sowing to harvest — (i) from sowing tune to Decem¬ 
ber i, (2) from December 1 to Apiil x, (j) from Apnl 1 to May 1, (4) fiom 
May x to June 1. 
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The Bureau of Crop Estimates gives the estimated condition of the 
various crops on the first day of December, April, May, and June. This is 
^ expressed as a % of the normal (represented by 100). The normal is defined 
as “ a condition of perfect health unimpaired by drought, hail, insects, 

fM# 
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or other injurious agencies and is somewhat better than the average 
but always inferior to the optimum condition as indicated hy figures 
over 100 

The condition reports are available lor a 25 year series (1893 to 1917) 
(see Table) and deal with the relative values of weather factors and. the de¬ 
velopment m growth of winter wheat at various dates 

The Table illustrates the relative values of the condition on Decem¬ 
ber t and the condition of the crops later. 

Columns 12 to 25 (not reported owing to lack of -space) contain squares 
and pioduets of departures from which the following sums are obtained : 


S Di a - + *31 

S Vz* - + 37 4 i 
E d 3 2 - + 58 24 
S D 4 2 * + I 048 
S Ux D- -13 

V Dx D 3 +27 

S Ih I> 4 - + 63 


y d_ 2 D3 -s. -j- 4 o' 1 

2 D 3 D 4 -~-52 8 
v r> 3 X>4- 137 , 2 

V Di y + 12S 

V I> 2 y =* -f* 109.2 
X]D 3 y - + 1736 

D 4 y « .— G-i 7 


Normal equations 

12S a* 131 b A — i 3 b 2 >f“ 2 & 7 b 3 -f- 63 b4. 

109,2 * — 1 3 bj 4- 37 44 b 2 -f 4 01 b 3 — 52 8 b 4 
173 6 « 2 7 bx + 4 ox ba + 58 24 b 3 — 137 2 b 4 
—627 — 63 bi — 52 8 bz — 137 2 b 3 + 1 °4 8 b 4 

Solving: 

bj ~ 1 1 b 3 — 2 3 b 3 — 2 x b 4 — — 03. 

Substituting in equation (3) a ■= 33 8 
Substituting m equation (1) 


Y - 33 8 + 1.1x1+ 1 3 x 2 + 2 r x 3 — 03x4, 

Substituting the values of \ Xi ^ 3> # 4 , for individual years (see Table), 

we get the calculated condition of December i as given in column 26. 

In the linear equation the numerical values ate expressed lelativo to 
the units employed, namely:— inches, degiees, percentage, etc To obtain 
an idea ol the relative importance of the coefficients b lr h z> b& b 4 .„ the unit 
must be eliminated by multiplying each by its standard. deviation, ; the 
values are then #•, oq, & 2 cy, oy #4 oy mid these give an idea of the relative 
values of the various facto is to which they refer. 

The values of b 6 calculated for the entire season under consideration, 
leads to the following general conclusions: — 

1) to ensure vigorous growth of winter wheat, temperatures should 
be above normal from October to March inclusive (especially in March), and 
temperatures below normal in May; 

2) precipitation above normal from September to November, in¬ 
clusive, below normal from December to March; 

3) he amount of sunshine in October, November, March and May, 
and the amonht of snow in March are relatively unimportant factors. 

As regards the yield apart from the general conditions of development, 



io88 


ACRICUI/TUKAI, METEOROLOGY 


in some cases opposite effects liave been notified This is thought to be 
due to the fact that at certain critical stages of growth the vigour prevents 
a heavy yield of seed* 

In every case, after examination of each month's recoid and at reco¬ 
gnised fixed intervals, a diversity of fairly low correlations will be noted in 
the various localities. The existence of the critical stages having been esta¬ 
blished, the results are not suiprising. These stages may extend over a 
single season, and as these may occur at quite different times, even within 
limited areas, the same meteorological phenomenon can determine very 
different effects according to the condition of development of the plant 
under inspection. 

After due consideration oi these points, the author examined the data 
(meteorological and yield) in Fulton County for the following periods : 
Apnl 6 to 15 ; April 16 to 25 , April 26 to May 5 ; May 6 to 15 ; May 16 
to 25 , May 26 to June 4 ; June 5 to 14; June 15 to 24, June 25 to July 4. 

The resulting regression equation obtained for the 3 thermic values 
(4 / a a nd 4) was as follows. 

Y = o 53 + o i/| — o 51 x 3 + o 52 xg. 

The reason for these high coefficients may be attributed to the fact that 
the above mentioned peiiods (after due investigation) coincide with the 
critical stages of growth of the winter wheat, namely : — 

1) April 16 to 25 corresponds with the latter part of the tillering 
stage rin order therefore to ensure good stoohng in the Fulton County, 
relatively warm weather is needed , hence the existence of a positive 
correlation between temperature and yield a t this period; 

2) Apnl 26 to May 5 corresponds with the beginning of the rapid 
growth in height and formation of mtexnodes (jointing stage), at this time, 
cool weather is essential to avoid excessive vigour which would be liable! 
to have a detrimental effect on the grain yield , hence the large negative 
relation; 

3) June 15 to 24 corresponds to the .stage and to the eaily stages in 
the caryops 5 s development. If this process is normal, waim weather is 
desirable ; hence the existence of a distinctly positive correlation. 

Results obtained m the Counties of Madison, Franklin and Pickaway 
; n Central Ohio (much further south than Fulton County) confirm the possi¬ 
bilities of limiting the grouping of values to short periods (decades) 

Y * 2 97 — o 46 Xz —058x2 + 0 43X3 + 0.33x 4 — x 97x 5 (7J 

in which x 1 = temperature, May 1-11; x 2 temperature, May 22-31 ; 
% == temperature, June i-xo , x 4 = temperature, June 21-30 ; x & «s precipi 
tation. May 12-21. 

The first decade of May corresponds with the jointing period, and in 
this case a very marked negative relation exists as in Fulton County. The 
$a*ne may be said for the period, which in central Ohio, occurs in the early 
p&rt of June ; in this case as in Fulton there is a distinct positive correla¬ 
tion* 
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On Hie othei Land, tn central OLio, situated much furthei south, m a 
wanner climate, there is a negative relation at the flowering period while 
Pulton County where the climate is cooler, fails to show this relation defi¬ 
nitely. 

The following general conclusions may thus be drawn — 

1) For the State of Ohio, as a whole, a warm Maich and June, and a 
cool and diy May, are favourable conditions ior a high yield of winter 
wheat, all other monthly tempeiature and precipitation values may be 
disregarded ; 

2) cci tain periods appear to conespond with critical stages m growth, 
particularly as regards temperature ; e g. Apnl, May and June ; 

3) rn Northern Ohio (Pulton County) and rn central Ohio, the weather 
should be cool during the jointing stage and warm when the ear is 
forming ; 

4) in Pulton County, during thte last part of the stooling process it 
should be warm ; it should be cool in central Ohio during flowering, and 
warm when the grain is ripening ; 

5) in Fulton County and probably also in other counties subject to 
heavy snow falls, where the snow remains long on the ground it is decidedly 
detrimental. 

- The Effect of Weather on Alfalfa Hay and Alfalfa Seed Growing in Western 

South Dakota and in Utah, U S. — X. Johnson, ll. N , ill Monthly Weather Review, Vol 

XRVII, No 5 , pp 325-32*) + 3 1 ‘g^ — XI Aj.tkr, J. C , Ihni, pp 330-332. Washintftow, 

JVX.iy mK) 

I. — The climate of western South Dakota is especially favorable for 
growing alfalfa; as 73 % of the annual rainfall {15 to 20 in ), falls during the 
period from the beginning of April till the end of September ; the percentage 
of sunshine is high, end extends over a long period, the rate of evapor¬ 
ation is comparatively low and moderate temperatures usually prevail. 

The soil is deep, rich, and retains moisture well. Alfalfa needs a con¬ 
siderable amount of wafer during the growing peiiod, but fair weather while 
the hay crop is being harvested. Special weather forecasts are issued dur¬ 
ing the cropping season in the interests of faimcrs winch enable them to 
determine how much hay can be cut and cured before tlie rain is likely 
to occur. 

Seed is usually produced from the second crop when the season is rela¬ 
tively dry. If there ’"s considerable rainfall, the second crop is also utilised 
for hay, and a third crop is frequently possible. If it is too dry after the 
first crop has been harvested, growth is checked, and there is a danger of 
frost injury to seed in the early autumn. 

A frost-warning service is therefore established and is widely utilised 
by seed growers. 

II. —- The first crop of alfalfa is usually cut for hay in Utah, and the 
second crop is allowed to run to seed. The seed crop should have sufficient 
moisture during its early growth to produce a vigorous healthy plant, but 
the Weather should be dry and not too warm while the plants are in bloom, 

> [MM #9} 
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The dry* spell must not be too extended, however, as the seed must have 
sufficient moisture wide setting to give normal size and Weight 

Definite comparisons with the yield show that the best results are ob¬ 
tained when the spring temperature averages from 3 0 to 5 0 F. a day above 
normal, and from 2° to 4 0 F a day below normal 

It takes nearly twice as long to grow and mature a seed ciop as it doc.s 
a hay crop Seed is usually ready fox harvest m Utah one or two weeks in 
advance of the first autumn hosts. Tempeiatures of 26° to a8°F will se¬ 
riously damage partially ripe and unripe seed burrs hence the importance 
of minimum temperature forecasts, especially m years when the foimation 
and development of Ihe seeds has been hindered for some reason or other. 

The usual practice is to cut as large an area as possible on the receipt 
of frost warnings, but the fir^t cold period is often followed by seveial 
weeks of fine ripening w T eather. 

The use of irrigation and mulclTes has been fairly well demonstiated in 
many districts, and efforts should be made to protect the plants from frost 
damage without cutting, as soon as the warning is received 

The cost is entirely compensated for by the value of the seed and the 
consequent high prices obtained ior the grain produced 

944 - Effect of Climate of Tonkin on the Yield of Different Varieties of Coffee. — 

See No 985 ol this Review {Ed ) 

son, physics, 945 - Resume of Work Connected with the Relations Existing between Soil and Water 

CHEMISTRY Content. — Kmcn, B \ (Goldsmiths’ Companys Soil Phwcist, Rothamsted Expen- 

AND mental Station) in TU Jmnul ot A&tmlturil Snetit 9 \ r ol X, PiT,pp 4 4-Or, tables n, 

microbiology figs 3 Cambridge, Jew , 1920 

The relations existing between soil and its moisture content are sub¬ 
ject to so many variable factors that separation for purposes of discussion 
is only possible m a very general way. According tc the author, the former 
classification of soil "water as: (1) hygroscopic moisture ; (2) capillary wa- 
ter i ( 3 ) gravitation water, is too empirical for a theoretical basis in connec¬ 
tion with colloidal hypothesis In this paper, therefore, results are specially 
noted as given in the comparatively few recent papers in which the col¬ 
loidal hypothesis is accepted, although those dealing with the old theory 
are also mentioned. 

Investigations ate reviewed under the following headings 1 * 

I. Soil mmstiue i % general. — (a) The maximum water capacity and pore 
space; (&) the permeability of soil; (c) capillary effects and the “ water 
retaining capacity (d) capillary movement of soil water; (e) hygroscopic 
moisture in soils From the numerous experiments carried out by soil ex¬ 
perts special attention can be given to the results obtained by Crxjmp, 
showing that the organic material has considerable influence on the total 
amount of water held. Over the whole of the experiments, it was found that 
the ratio water content was very nearly constant for any one type of soil. 
This constancy persisted when varying depths of soil were separately exa- 
wmei* ha spite of the considerable difference in actual moisture content. 
Also, it was notedtb^t capillary effects are very dependant upon the nature 
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of Ike surface pore spaces (1). The flocculated structure induced by acids 
and lime, and the deflocculation with alkalis were shown directly to affect 
such physical factors as the drainage conditions, aeration, and the capacity 
of the soil to hold the soil solution, and control its movement through the 
sod (Patten and Wagoamann). 

With regard to the hygroscopic moisture, the author suggests that the 
subject could be profitably re-opened m the light of present knowledge oi 
colloidal phenomena. Refeience is made to the histoiical summary of work 
of hygroscopicity given by Alway, Kleine and Me Dole (2) 

II. Attempts to obtam a more complete theory of soil moisture relations — 
Investigations have followed, m the main, two lines, those on the' ' wilting 
coefficient ” and on the “ moisture equivalent ”, and the latter gives a bet¬ 
ter quantitative compaiibon of soils than the water retaining capacity men¬ 
tioned above. Experiments by Shull with Xanihmm seeds, point to 
the fact that the wilting coefficient must be regarded as a measure of the 
wate* in the plant, and not 111 the soil at the time of wilt, and the cause of 
wilting is due to the slow movement of soil moisture. 

Eli. Surface forces in soils and the colloidal hypothesis —The point which 
needs emphasis in all studies of soil solutions (3), is the recognition that the 
system soil + solution must be treated as a whole In this section, the 
papers discussed are chaiacterised accordingly. Experiments show the 
importance of emphasizing the above point A change in the moisture con¬ 
tent ls reflected in the resulting alteration of all the complex variables in¬ 
volved. Conclusions based on an examination of soil solution after it 
has been removed from the soil, cannot be regarded as necessarily quanti¬ 
tative, and it is open to doubt whether they are always qualitative. Hence 
the advisability of study from the colloidal point of view. 

Q46 - Soil alkali (4). — Harris, F. S. Circular No 41, TJlah Agricultural College E\peumcnt 

SMion , pp i-S Logan, TJUih, Jan., 1950. 

In general it may be said that soils containing more than 0.5 % sol¬ 
uble salts where the larger part is composed of chlorides, carbonates or 
nitrates, and 1 % where sulphates predominate, are unsuitable for crop 
production without reclamation. These figures are of course modified by 
many conditions. * 

The crops to raise on alkali laud depend on the degree of salinity of 
the soil, the uses that can be made of the crops, the markets, and other eco¬ 
nomic conditions as well as the climatic factors. Among the ordinary farm 
crops the smaller grains can usually be raised to about the best advantage. 
As a type of cropping for Utah alkali land, three crops were found suitable, 
used in rotation on damp medium alkali, namely:— sweet clover, sugar 

(1) See i?,, i<)20, N 387 (Ed ) 

{s}) See R 1917, No 1114 and R., 1918, 238, and Journal of Agricultural Research, 

No u 09*7), P 247.) 

<3) See Soil Conditions and Plant Groioth 3rd edition, i<>i7, p 104 by XC J. Russejix (Long- 
matt®). (Ed ) * 

(4) See R,, Hay 1919, No* 564. (Ed.). 
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beets, and barley 7 '* begumes as a class do not do well and maize and 
potatoes are also not usually successful. 

To prevent alkali from, becoming more serious, the author suggests : 
(1) The cutting off of seepage water from higher land; (2) reduction of evapo¬ 
ration from the surface land by cultivation and a consequent rise of salts 
from lower depths ; (3) constant cropping , (4) the use of manure to reduce 
surface evaporation ; (5) the proper use of irrigation water. 

[Native vegetation and a chemical analysis of the soil to a depth of at 
least 6 feet make an excellent: combination in determining the degree of 
contamination of'alkali land. 

9f7 - Soil Reaction as Influenced by Green Manures^). — Howard, r, p nmodu wumi 
Agucultuial I^i>erituuilal Station), m $ml Siu'nu* Vol IX No, i, pp 27 -29, tallies 7 , 
Bibliogr of 15 imbl lcatiuns Baltnnoie, Tail 1 <)::<• 

A brief review by the author of the literature dealing with the practice 
of green manuring serves to indicate that the quantitative evidence fox and 
against this question is very limited This is followed by results of work 
on soil samples collected at various periods during the season at Rhode Is¬ 
land Station. 1*9x5 and 1916, showing the changes in acidity, and also m 
organic matter on a legume and non-legume plat Samples were taken 
at frequent intervals from the date of ploughing, and lime measurements 
then made. 

This woik showed that variations are maintained in dried soils as 
manifested in their ability to retain different amounts of ammonia. 

The net result over the period of 2 years indicates a decreased acidity 
except m the legume plat and suggests that the rye caused an increased 
requirement of 33 lb , while the legume caused an increase of 370. It should 
he noted that the last application of lime was made in 1914 in x ton of 
finely ground limestone per acre when considering net changes in lime re¬ 
quirement during 1915 and 1916, 

With regard to hydrogen-ion concentration in soils (x) it is significant 
that with the xye plat the variations follow in a general way the fluctua¬ 
tions in lime requirement 

In the mcropped soils treated in the laboratory with an equal weight 
of green rye as compared with clover, the rye increased .the lime require¬ 
ment 300 to 400 lb.* or about twice as much as the clover, and the increase 
was maintained from J ulv to December, 

The author considers it advisable to state that these results were 
scarcely an index of the net: cumulative effect exerted by the cover 
crops through a longer period of time. 

9*8 - Formation pf nitrate In a Soil Following the Growth of Red Glover and of Ti¬ 
mothy.—r. L , Bizzkix, J. A. and Wilson, B D , m Soil Science, Vol IX Mai, 
PP 53^4 'Ta.blcs 8* Biblios^r of io publications Baltimore, Jan, xoao. 

The authors first give a brief review of former experiments, but state 
that the results reported leave some doubt whether the legumes used in- 


(x) J uiae JSTo 626, au<l JR. f July 1918, JSTo. 730. (Ed) 

{* 4 * 44*3 ? 
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creased the nitrifying power of the soil for dned blood, as compared with 
the influence of non legumes, except when crop residues alone were concern¬ 
ed, and favour of the legumes was unanimously expressed. The authors 
deal with the question in a new way and the experiment described involved 
the leaching of soil on which different c$ops were growing 

Twelve cylinders were fitted with soil of medium fertility and good drain¬ 
age qualities, limed and fertilised with acid phosphates, mumte of potash 
and dried blood. Six were planted with timothy and six with red clover The 
soil of all the cans was inoculated with a pure culture of Bacillus radicicola 
from clover nodules. Bach also received 1000 cc of an infusion made by 
stirring 1 lb , garden soil with 3 litres of tap water to insure an active nitrify¬ 
ing flora. 

Dining the growing period, the soil was leached with distilled water 
periodically. After these crops were removed, the soil was allowed to re¬ 
main in fallow for a month Oats and maize were then planted, but cylin¬ 
ders kept free from vegetation Beaching was continued from time to 
time and nitrogen determinations made in every case. 

The experiment brings out certain data which may be significant. 
Under the same conditions of soil and treatment, clover caused a greater 
production of available nitrogen than timothy. The effect is shown in the 
nitrate content of the drainage water and the total nitrogen content of 
the oats and maize. Furthermore, only a minor part of the total nitrogen 
probably remaining in the roots of the clover crop was nitrified before the 
rate of nitrate production in the clover soil tell to that of the timothy soil 

949 - The Washing out of Nitrates toy Drainage Water from TJneropp^d and Unma- 

nured Land(i). — Hussein, B J and 'Richards, F, II (Hothainsted Expeumental 

Station' 1 , in The Jown'd of Ai rtcultural Science, Vol X, PI I, pp 22-43 tables 7 figs 6 

Cambudge, Jan 1920, 

The authors have based their work on analyses made by the late 
N. H J. / In 1870 the famous drain, gauges were constructed at 

Rothamsted by bawes and Gilbert, and a series of measurements weie begun 
of the amount and nitrate content of water draining throngh tuicropped and 
tmmauured land. The soil in the gavges is still in its natural condition. 

Broadly speaking results show that uncropped land steadily and per¬ 
sistently loses nitrogen in the form of nitrates. If the curve showing the 
rate of fall continued its present course aud without further slowing down, 
no less than 150 years would be needed for exhaustion of the nitrogen. So 
far as can be ascertained the nitrogen lost from the soil appears wholly as 
nitrate in the drainage water Measurements of the amount of nitrate washed 
out from the gauges and its relation to external conditions between the years 
1877 and 1915 in 4 year periods show that the quantity of nitrogen as nitrate 
washed out for every inch of rain was till 1901 1 o to x 2 lb , per acre, and 
since then fell to o 73 lb. 

Rainfall obviously shows a closer relationship than any other single 
factors to the nitrate in drainage water. The relationship between the 
•- 1 - 

(1) See JR., Jan. No. 8. (Ed.) 

[ 948 - 949 ] 



1094 son, physics, chemistry and microbiology 


amounts of rainfall and percolation, and the washing out of nitrates, show 
that this is more marked in summer thau in winter, according to the figures 
as plotted for individual months. Further figures showing the effect of 
very dry years and very wet years on losses of nitrates from soil, signify 
that these losses are nearly proportional to the rainfall. Closer inspection 
of the data, however, shows that exceptional seasons have after effects 
which persist the following season 

The effect of temperature is less obvious, but a relationship is seen 
between the nitrate in the drainage water and the sunshine of the preced¬ 
ing summer. The loss tends to be higher after a hot summer than after 
a cold one. 

The curve showing the rate of washing out of nitiate from the soils of 
the drainage gauge is very different from the cxuve for the rate of accumul¬ 
ation of nitrate in soils undei fallow conditions. Recoids show that the loss 
exceeds 30 lb , per acre in the latter ca^e, compared with 20 lb , from the 
drainage gauges The chief difference between the field soil and the gauges 
apparently lies in the fact that the field soil, even though umnanured and 
lying fallow for one year, leceives annual additions of easilj^ decomposable 
organic matter in the form of weeds and stubble of the preceeding years' 
crop, while the soil of the drain gauge does not At the present time the 
figures are: 

Percentage oi mitogen 
m top 9 inches 


Dram gauge « 00o<) 

Broadbalk anmanured plot . oohb 


Lb , per acre {top 9 inches) 


5>o inch gauge 


60 anch gauge 


Present in 1&80 . 
Present in 1917 


35 oo 

2 .-S 7 C 


3500 

2328 


I,oss from top n m 


1124 


117 2 


_ The total amount of nitrogen in the drainage water from the gauges 
during the period of 38 years (1877-1915) m which continuous determina¬ 
tions have been made, shows the dose similarity between the 1170 lb, of 
nitrate washed out from the 20 inch, gauge and the 1x41 lb., washed out 
from the 60 inch, gauge, and thus indicating that the nitrate comes only 
from the surface layers, add not at all from the lower depths. Analysis 
of the soil at the beginning and end of the experiment, shows how much 
nitrogen has been lost from the top 9 inches of soil. 

determinations have also been made during 27 years, of chlorine in 
W&ft wajgt jgtad ia drainage water. This affords by far the best check on 
accuracy of working. If the records are accurate, the total amount of 

/um 
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clilorine found in the drainage water should equal that found in ram 
water for the same period. A table shows how complete is the agreement, 
the average per annum of chlorine per acre in ram water — 16.35 lb * 
and also the same figure is given for the amount in drainage soil (20 inch, 
gauge) 

Records prove that the nitrate in drainage water accounts for practic¬ 
ally all the nitrogen lost from the soil, and the chief, il not the sole action, 
in this soil, where there is no manure, ciop residues or fresh supply of organic 
matter, is the production of nitrate The nitrogen cycle becomes more 
complex when organic matter is added 

950 - Loss of Nitrogen in the Soil due to Spring Rains, Waibull, m , m Lcmdimcbmicn, 
Tufokn/t for Londtman , Vol XIII No 26, pp jcjj- 123 Stockholm, June .*>6,1920. 

The present article gives the results of a series of experiments made at 
the Agricultural Station at Alnarp (Sweden) with a view to establishing 
the extent to which the heavy spring rams cause soil erosion and wash 
away the nitrates. 

The nitrate content of the drainage water was determined in the 
following plots under rotations : (1) Spring cereals (barley, oats, and 
wheat-rye mixture) given no nitrogenous fertilisers, on sandy clay soil; (2) 
sugar-beet treated at the beginning of May with 160 kg., of calcium nitrate 
on the surface, (3) Pansar wheat treated at the beginning of April with 
100 kg., of calcium nitrate on the surface ; (4) field peas treated at the 
beginning of April with 60 kg., of calcium nitrate in sandy-clay soil, (5) 
forage crops, not manured, on sandy-clay soil The total area of the 
plots was about 60 hectares, the soil was slightly alkaline, and the subsoil, 
of drift clay, was almost always calcareous. 

The rains during April and May of that year were very heavy, 
especially, in May, the average fall per month being 266 mm (about 
10 inches), which is double the average , the worst days were May 6 with 
29 mm. and May 25 with 59 mm. 

The following table gives the number of grammes of nitrogen per hec¬ 
tolitre of drainage water from the vaiious plots : — 



Spiiug cereulb 

Beet 

Wheat 

i 

Peas 

Fodder 

May 15 

185 

X 9 

r 5 

1.4 

undetermined 

May 26 , * . j 

1.90 

I 8 

0.75 

I 4 

°*7 


The quantity of‘nitrate, washed away in this water from x kg. of soil 
was, in kg, per hectare: 

Spring cereals 37 kg =280 kg., of calcium nitrate 
Beet . » . ♦ 3 6 » 2 80 » » » » 

Wheat . . . 15 » 5= no » » » » 

Feas - • • . 28 » =s 210 » » » » 

Forage crops ^ s as 70 » # » » 


[ 949 * 9 * 4 ] 
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It will be seen that the greatest loss was sustained by sugar-beet and 
the spring cereals, followed closely by peas Wheat sustained a smaller loss 
and forage crops still less All the losses are considerable, however, and 
must have a bad influence on the crops. But, in order to answer this 
question, the nitric nitrogen content of the soil must be ascertained 

Towards this end the author compaies the nitric nitrogen content in 
1920 with the averages for 1907-1911. The following table gives the 
average content per million parts m the soil for the period 1907-19x1, 
and for the year 1920. 



Middle 

of Ma,> 

Rude of May 1 

Begemimg of June 

Plot 


— ~ 

— — 

— 1 



1 

! 

1907-11 | 

1920 

1907-11 

19*0 

1907-n 

19^0 

Spring cereals . . . 

9 

9 

85 

3 

3 5 

3 

Sugar beet. . . - 

2 5 

11 

IO 5 

S : 

7 

b 

Wheat . . 

25 

2 5 

I 

1 5 i 

3 

I 

Peas . 

8 

5 

7 

3 5 

05 

„_! 5 _ 


During the first half of May, 1920, in spite of the heavy April rainfall, 
the nitric-nitrogen content of the soil was nearly up to the normal average of 
the years 1907-19x1: on the other hand, at the end of May and even during 
the first days of June, the difference was considerable, especially with 
the wheat and peas, the amount being only % of the normal * 

9 51 - Protozoan Fauna of Soils of New Jersey, — Felixrs, c, r an a aukon f f , in 

1 ■> Soil Science , Vol. IX, pp 1-25, PI t, Bibliogr of pu 'licatoiis Ballimoic, Jan 1920 
A review of previous investigations in soil protozoa lias already been 
given (i), but m the present case the principal thesis is connected 
especially with the character of soil nucrofauna, and embodies the mam 
results obtained from an extended period of research and observation carried 
out on many soils with several media, and at different sesaons. The depth 
of soil taken for samples, excludes the strictly surface forms. Poor sandy 
acid or forest soils contained the least number of protozoa species in 
comparison with fertile soils (2) or those with high water holding capacity. 

Of the 104 species identified, the ciliates were the most numerous, fol¬ 
lowed in order by flagellates, rliizopods and heliozoa. In point of actual 
numbers in the soil, however, flagellates easily rank first. 

The author reviews the opinions previously given with regard to the 
new theory of distribution of protozoa in the soil to replace the former “ egg 
and germ ” theory. His own work supports the views of Koch and Waks- 
man (3), namely, that in ordinary soils there are very few living protozoa 
erven though the same soil may contain thousands of cysts per gram. In 
the examination by the author of some hundred fresh samples, only two 
were found to contain living protozoa. It is concluded that in soils not con- 

(r) See H,, June 1917, No 6x9 
(a) Jt, May 19x5, Nos. 579 and 580 
($) R-, Feb. 1916, No. a §9, [Rd J 
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taining moisture much in excess of the physical optimum, protozoa exist 
mainly m a non-trophic state and ate characterised by simple, hardy forms, 
capable of encystation, or otherwise, to withstand extremes 

In soils £ aturated with water for several hours, or in standing water, 
the limited numbers found have very little importance from the standpoint 
of soil fertility In fresh water the fauna was much more \ aned than in 
the soil, and included lotifers, crustaceans, diatoms, suctoria, sponges, etc* 
Much controversy has arisen concerning the question in geneial but 
under certain conditions it cannot be denied that protozoa might be able to 
decrease the fertility of a soil by destroying the beneficial soil bacteria. 

In the plates appended to this paper the more common soil protozoa 
and algae are roughly pictured 

952 - Eetotrophic Myeorhizal Connections between Boletineae and Certain Trees 

(i).— I’lyronfl, B, iu Ll> Stuzum ^pcumoiUHi cgntrtt itahcine , Vol III, i-) , 

pp 2 |-31 Kodem, 1020 

Much has been written on the subject of niycorhizae, but as NUoBR 
says, the results obtained are not proportionate to the labour expended 
Researches have been chiefly directed to the liumicolons Tuherales, Hy~ 
memalcs, and Gastev ales, and to the Hyphomvcetes and Maconmac of the 
forest soil, as being the possible source of the eetotrophic mycorhizae 
Many writers have regarded mycorhizae as the mycelium of liumicolons 
Hymenomvcetes, because a number of Agarmneae and Bolctmeae only grow 
in the neighbourhood of certain forest trees. The researches of Muxvur 
and Mangin have proved that, in the mycelium of some of the eetotrophic 
mycorhizae of forest trees, there occur the fibtiliform connections regarded 
as peculiar to Basichomycetes 

The author had already stated that many species of cap-fungi axe found 
growing at the foot of trees with eetotrophic mycorhizae, whereas except 
for a chance group of meadow and dung fungi, they are never seen near 
trees without mycorhizae, or with endotrophic mycorhizae. 

There is, however, but little direct and trustworthy information re¬ 
garding the genetic xelation between liumicolous Hymenomycelcs and ecto- 
trophic mycorhizae. 

The distribution of these Hymenomvcetes m the Vaudots valleys has 
convinced the author that a large number of these fungi, especially Aqa?b 
cincac and Bolelmeae , are connected with trees. 

The dry season had greatly hindered the development of cap fungi, 
but the few observations the author was able to mate convinced him of 
the existence of myeorhizal connections between Lanx decidua and BoleMnm 
eavipes , Boletis elegans, and B. lancinus on the one hand, and between Po~ 
pulus trcmula and Boletus rtifus on the other. The best opportunity for the 
study of these connections occurs when the fungus fructifications grow on 
the edge of a flat stone, lightly covered with soil The author cut out a 
fairly large clod of earth and removed it on a shovel to the laboratory 
There he carefully examined the mycorhizae under the microscope, follow- 
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mg the mycelial liyphae from their point of origin to the place where they 
pass into the stipe of the receptacle, or mto the club-shaped fructifications. 
Boletmus cavipes is a very good subject for study, on account of the thick¬ 
ness of its hyphae. 

The best places to make observations are the sides of foot-paths, and 
the borders of streams flowing near larches and aspens. Tittle can be done 
where the soil is rich in humus 

The ectotrophic mycorhizae of Lanx decidua produced by the three 
above-mentioned Boletmeae have the same appearance and structure. In 
direct light, the mycelium is white, whilst the hyphae are hyaline, thin, 
and septate, as is shown by the microscope, and are very much alike in 
all three species of fungus 

The author did not find on the roots of Popuhts trmmla the distinctly 
coraliferous ramifications of the mycorhizae that occur on the larch, but the 
mycelium of B rufas which produces them has the same characters as 
that of the three species of fungi producing mycorhizae on the larch. 

953 — Certain Relationships Between the Flowers and Fruits of the Lemon. — 

RjbBD H S (Professor of Plant Physe6iogy, University of California), m the foutnal 

of .Igneultuial Rc&earch, Vol XVII, No 4, pp 153-165, tables 10 -f- 1 fig. Washington 

X> C., July 15, i<jig 

The author attempts to discuss : — 1) the seasonal distribution of the 
fruit buds ; 2) the size and productiveness of the inflorescences ; 3) tha 
tirnfe required for the growth of fruit and the relation of this time to the 
season at which the buds appear; 4) the numerical ratio of flower buds 
to mature fruit 

A small group of Lisbon lennon trees were selected for study, and 
these occupied a large industrial orchard and received no special treat¬ 
ment during the 2 years when the observations were being made. 

Approximately 66 % of the fruit buds appeared during March and 
April; 13 % in November , 17 % between April and November, and about 
3 % during the winter months. 

The distribution of buds on an inflorence showed no tendaucy to fol¬ 
low the normal curve of errors. New-flowered inflorescences predominated 
numerically over many-flowered inflorescences. A bud on a small in¬ 
florescence had a greater chance of developing into a mature fruit than 
one on a large inflorescence. The competition between individual buds 
on larger inflorescences seemed to be too severe to allow all to survive. 

The time required for the fruit to reach maturity varied from 7 to 
14 months according to conditions. Fruit which was set in May, June, 
and July reached maturity soonest. The season at which fruit was set 
appeared to influence, but not wholly determine the time which was 
required for maturity. 

The records for 4440 buds showed that 51.98 % set fruit, ai.71 % 
reached a diameter only of 1 j i inch, and 6 62 % reached the stage of ma- 
tnrity. 

A fruit set in the spring had the best chance of survival and of re- 
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aching maturity The chances of leaching maturity diminished as the 
season advanced 

051 - Ripening of Pears and Apples as Modified by Extreme Temperatures. — ovlr- 

iiolsitr, R t, and I'ivior, R ir , m / lw Rotnntcal (rautie, Vol I<XIX, No 4, pp 373-29I) 
tables 5, bibliogr of 6 publications ^lucago, April njzo 

This work was undertaken as a result of previous experiments carried 
out by Shameu (i) who believed that it was the high relative humidity which 
was the controlling factor in retarding the ripening of pears, but the factor 
of high temperatures was also present Hence an experiment was outlined 
by the authors to endeavour to determine whether high temperatures, or 
humidity, or both, where responsible Bartlett, and Easter Pears, and Yel¬ 
low Newton apple were chosen for investigation purposes Comparative 
results showed that temperatures between 87,7° F and no°F caused an ap¬ 
preciable delay in ripening of green first crop Bartlett pears. This was direc¬ 
tly proportional to the increased degree of heat within the limits of 87° to 
I04°F. Second crop pears placed at a temperature of ioi° F, and surrounded 
by a relative humidity of below 50 %, remained unripe 4 weeks after 
similar pears had become fully ripe at room temperature and humidity 
The flavour of pears subjected to temperatures higher than 8s°F showed 
slight acidity and lack of Juice 

There was a comparatively large loss from rot with fruit kept at high,, 
temperatures + high relative humidity. 

If the pears have nearly reached a stage of complete ripeness, the 
temperatures above 70°F do not check the ripening process, but the 
ripening and breakdown are more rapid with each appreciable rise m 
temperature Unripe Easter pears behaved in the same way* 

Experiments with the apples showed that ripening is not delayed 
by temperatures above 32°F and then takes place with increased rapidity. 
This is true with temperatures up to a point which result in the disorgan¬ 
isation of the protoplasmic contents of the cells. 

The authois suggest that these results indicate that the pears might 
be allowed to remain on the trees somewhat longer in an excessively hot 
season than with a normal season, and that in the case of apples, the neces¬ 
sity of quickly cooling after harvesting is emphasized. 

955 - Chemical Analysis Of Carob Bean - 1 Condi r, T F , The Carob in CaJhonm, in 

College of Agriculture, Agricultural Experiment Station, Berkeley, California, Bulletin 
No 30 i), pp 131 -4 40, figs 6. Berkeley 1 y r 9. — IX Jaffa., M K , and Adbro, F. , Nutritive 
Value of the Carob Beau, Ibid , pp 4^1-452, figs z bibliogr. ot 23 works, 

Tli Division of Nutrition has completed the analyses of a number of 
samples of carob beans, from various sources and the results showing the 
percentage composition of the pods and seeds are presented herewith. 


(1) See R., August 1917, No. 771. 
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The nitrogen free extract and non sucrose content of the pods provevS 
the presence of other caibohydrate compounds than sugar in the caiob, but 
the exact nature of these compounds is as yet unknown, save for the fact 
that about I % of amide has been discovered 

950 - Riccio Wheat (Winter Awnless Very Early Variety). — Sikampuw, n in 

Italta am tola. Year 1 ATI, No 7 p 208 + 1 plate Piacenza, Julv 15,29.30 

Another excellent, very late type (x) of the hybrid Wilneminu Tarvc X 
Rich' is No 7b m. This was also ciossed in 1913 with Akngomughi, aud 
among the varieties obtained, was No. 500-191(1, which received the name 
of “ Riccio 

It has the following characters : 

Ear red, awued, square, slightly inflated, maximum density 30, aver¬ 
age number of fertile spikelets 21, minimum xo, maximum 23. 

Spikelets with 4-5 fertile flowers, and 6 in the centre of ear ; average 
number of caryopses per ear about 70, maximum 85 

Glumes oval-inflated, truncated, keeled, with 3 almost equal ribs brown- 
red at the edge short rostrum 

Paleae ovate-lanceolate, surmounted by a rostrum that becomes a small 
awn (5-10 mm) in the last spikelets near the top of the ear. 

Caryopses oval, slightly globular, a little asymmetrical, of a fine wheat 
yellow; their size varies with their position in the ear, lobfes circular in sec- 


(i, See jR„ July-August, iyao No. 732 (Ed ) 
pNWHMHq 
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tion, central side convex, average length 5 8 mm , aveiage breadth 3 5 111m , 
dorso-ventral diameter 2-8 mm , weight of 1000 caryop&es 36 87 gm. 

Fracture starchy, glutinous 

Culms , strong, hardly 85-90 cm m height 

Tillering poor 

’ Ripening very early m 1917 harvesting began on June 12, 111 igr8 on 
June 14, and in 1919, the wheat was ripe on June 30, whereas “ Rieti* 
was harvested on July 15 

Yield 31-60 quintals per hectare in 1919 

As Ardito and Riccio are very early wheats, catch-crops can be more 
easily grown than with later varieties, but they were specially created foi 
soils inclined to drought, where the gram is subject to scald. 

957 - Natural Wheat-Rye Hybrids in the United States. — tniGinr, c 1 , m The 

Journal of Heiethty , Vol XI, No 3, 129-136, figs, \ Washington March, uro 

In 1918 the author discovered 19 natural wheat-rye hybrids on Arling¬ 
ton Experimental Earm, and others at the Virginia Agricultural Experi¬ 
ment Station 

At Arlington, in older to 1 educe the chances of cross-pollination between 
the different varieties of rye, 111 the intervening spaces between the 
rye plots different varieties of wheat weie sown. At the flowering stage 
the wind carried the pollen from a rye plot like a dust cloud that could be 
followed by the eye for a considerable distance, and coming into contact 
with the wheat plots. 

It is m this way that quite frequently natural wheat-r3 T e crosses occur 
in winch the rye is invariably the pollen parent. 

Characteristics of the hybrids — The hybrids were always taller 
than the surrounding wheat plants, but always slightly shorter than the rye. 
The “ height ” may be taken then as intermediate. 

The spikelets were nearly always from 1 to 3 cm. longer than those of 
wheat, and the number of rachis nodes was usually from a / 5 to % greater 
than in wheat Here again the hybrids appear to be intermediate 

All lye varieties were awned and so the characters found were what 
would be expected 111 I<\ hybrids between wheat and rye. 

The peduncle of the rye is usually rough and pubescent or hairy for 
some distance below its junction with the spike or head. It is also solid for 
the same distance downwards. Plants with entirely smooth peduncle are 
occasionally found. 

Wheat has on the other hand a smooth, hollow peduncle of a greater 
diameter than that of the rye. 

The hybrids, with the exception of three posressed more or less rough 
and pubescent peduncles, but less so than is usual with the rye parent. 
The three exceptions had huWever smooth peduncles a* in wheat As 
regards the diameter, this seemed to present intermediate characteristics 
and as a rule there was stro g evidence 1 f both wheat and rye parentage 
in the peduncles of hybrids. Wheat-rye hybrids are usually sterile. 

Amongst the 19 plants found by the author at Arlington, 7 only pr<H , 
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duced one or more kernels ; it is inevitable that the plants here described 
are first generation hybrids (F x ) produced by natural fertilisation of 
wheat flowers with rye pollen 

Forty seeds were produced by the 19 hybrids plants (about 1 % set 
seed) Vigorous plants of F 2 are being grown from a portion of this seed 
The natural hybridisation of wheat and rye is now known to have 
occurred in 5 different localities of the United States. — in Northern and 
South-western Virginia, in Tennessee, in Georgia, and in Oklahoma. 


958 - Studies in the Heritable Characters of Maize “ Brachytie Culms”. — kempion, 

J H , m The Journal of Heredity, Vol XI, No 3, pp 111-115, figs 3 Washington 
D C , March, ujzo 

This variation consists of a shortening of the internodes ou the main 
culm and lateral branches without a corresponding reduction in num¬ 
ber and size of other organs. It made its appearance m 1917 in the 
progeny of the Chinese X Algerian hybrid designated Dh 4x6. Approx- 
mately one quarter of the plants were brachytie, with shortened inter¬ 
nodes (5 brachytie and 21 normal). One of the 5 brachytie plants was 
self-pollinated, and the resulting progeny were all brachytie, whilst the 
progeny of a normal plant also self-pollmated were all of normal stature 
The following table shows measurements of plants giving an idea 
of the existing differences between normal and abnormal (brachytie) 
progenies:— 


Height of plant m decimetres , 
Number of leaves above the ear 
Total number of leaves . . 

Ifusk leaves.. , 

Number of branches an the tassel 
Eength of the upper ear m cm. 
Total ear length in cm. . . 
Number of rows on upper ear . 
Djjameter of culm in 16th inches 
Xength of 4th leaf . 

Width of jth leaf . . . 


Bi achy Lie 

Normal 

8 66 

db 

0 10 

14.40 

=b 

O 24 

3 20 

± 

08 

3 37 

± 

O 09 

22.90 

± 

0 19 

20.80 

-1 

O 27 

0.06 

J= 

O 02 

0,58 

db 

O 13 

15.30 

db 

O 64 

2590 


l 01 

14 20 

fc 

O 27 

16 40 

_L- 

0 23 

27,60 

+ 

Of)8 

28.10 

1 

0 71 

16 30 

Jb 

O 26 

21 20 

iz 

0 30 

20.50 

f- 

0*35 

12 40 

± 

0,21 

62.60 

± 

6.20 

64 40 

rfc 

8 <)o 

9,20 

h 

1.40 

12.30 

± 

x 50 


It will be seen from this table that the brachytie strain exceeds the 
normal in the diameter of the culm and the total number of nodes, while 
the size of the leaves is about the same 

The upper ear is somewhat shorter, but the total ear length is ap¬ 
proximately the same in the two str ains 

Eleven ears from brachytie plants were artificially p ollinat ed and the 
progenies produced exclusively brachytie plants, their mean height being 
8.8 dm. When crossed with plants of normal stature, the F 1 was as 
ta il o r taller than the normal parent, and in hoth normal and hra- 
chytic plants were secured in the fa miliar 3:1 Mendefian proportion. 
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959 - On the Genetics ot “ Rogues” Among Culinary Peas (Pisuat sativum). — 

Bateson, W , atid Peelew, C , m Proceedings of the Royal Society, Senes B , Vol 1)1, 
No B 638, p 18G-195 lyondon, Kay 12, 1920 

In 1915, the authors described abnormal specimens of Pisum sati¬ 
vum distinguished by the following characteristics* — 

1) Rogues arise sporadically from self-fertilised seeds of various 
races of typical high-class peas. % 

2) These rogues are characterised by pointed leaflets and upwaid 
curving pods. The leaves, stipules, leaflets, sepals, petals, and carpels 
are much more elongated m shape than those of the normal type, and 
the seeds are on an average slightly smaller Taken as a whole, as regards 
habit and appearance geneially, such plants contrast greatly with the 
rest of the plants m the plantations 

3) Rogues self-fertilised produce rogues exclusively. 

4) Rogues crossed with normal types give F t plants which as 
seedlings appear normal, but at an early stage change to rogues, produc¬ 
ing stipules, leaves, and eventually pods, like those of rogues. 

5) The offspring produced by the self-fertilisation of these F x 
plants are exclusively logues. 

In the variety chiefly studied — " Suttons Early Giant ”, — plants inter¬ 
mediate between types and rogues are not uncommon. In them a change 
in the foliar parts occurs like that described in the F 1 plants: but the 
complete transformation from the normal to the rogue fhay be deferred 
to a much higher level than at the usual first flowering node point. 
On such plants the shape of the pods also often changes progressively, 
lower pods being straighter and upper pods curved like those of .rogues. 

In recording breeding results, the authors have identified two groups: 

1) those m which none, of the leaflets have points; these give on 
self-fertilisation what is called A families consisting predominantly of 
normal plants; 

2) those in which pointed leaflets sooner or later appear ; in this 
case self-fertilisation gives B families containing predominantly rogues. 

The present study has been devoted chiefly to genetic peculiarities 
connected with the giadual and regular assumption of the rogue char¬ 
acters by the intermediate plants which sooner or later acquite pointed 
leaflets. 

Having established the fact that in the B families, the non-pointed 
plants come chiefly from the bottom pods, the following experiments 
were made: 

1) Choosing a number of intermediate plants, thought likely to 
throw B families, each flower was emasculated in turn, as far as possi¬ 
ble pollinating them from rogue-free types The seeds from each pod 
were sown separately. 

It was expected to find that the non-pointed types would come al¬ 
most exclusively from the lowest pods* This expectation, however, was 
not borne out by the result, for the proportion ot non-pointed among 
the egg-cells did not diminish noticeably up to the tenth flower* 
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With the same plants, self-fertilised (intermediate types), it was dis¬ 
tinctly difficult to obtain a non-pointed plant from flowers higher than 
the fourth flower 

How can this be explained ? 

2) Tests were accordingly instituted, using pollen of the succes¬ 
sive flowers of the intermediate plants and trying it on the ovules of ty¬ 
pes. Here again the seeds from each pod were sown separately. Com¬ 
pared with the preceding case it may be noted that the proportion of non- 
pointed decreases rapidly from about the third flower. 

The results are set out in the adjoining Table where the propor¬ 
tion of gametes possessing the normal type characters varies with the 
male and female sides. 

According to the data, the authors admit that up to about the loth 
flowering node, rather more than 50 % carry the type characters, or at 
least the non-pointed character, above which the proportion declines. 
Of the pollen in the two lowest flowers, only about 20 % is type-bearing, 
and the proportion diminishes rapidly m each successive flower above 
this level. 
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96a - Selection of Sugar Cane, in Mauritius, Java and In Cochin-China. — See No. 983 
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oGi - Studies on the Suekering Habit o£ Reciprocal Tobacco Crosses: — Little Dutch 
X Cuban. — Toiinson J , ill Givu/its, Vol IV, No 4, pp 307-3 |o, 1is;s a, pi 8 Pun 
eeton, New Jersey, July, hjhj 

The two varieties Tittle Dutch and Cuban were employed as a base 
for a seiies of reciprocal crosses The former has leaves relatively nar¬ 
row and is distinctly enect , the number of branches ranges from 4 to C> 
and these are small m comparison with most varieties of tobacco ; the 
number of suckers is also very limited ; the mean being 4 55 dz 0 7 with 
a mean weight of 22 2 dz 1 08 decigrams. The branches aie thickei in the 
Cuban type , the mean being 18 32 dz ° 16, and weight 49 63 dz 1 14 dgm 
There appears then to to be a difference of about 13 7 suckers 111 the 
two types, and 22 43 dgm weight in favour of the Cuban type. 

Inheritance or number or suckers. — The average number of 
suckers of the two parents for 1917 is 114 agreeing very closely with the 
mean found for the F x geneiation which is 11 28 d= 0.22 in one case, and 
11 6 dz o 24 in the reciprocal. The standard deviation and coefficient 
of variability show, however, that the F L is somewhat more variable 
than the parents, and P 2 is even moie so The standard deviation for 
the Tittle Dutch is only o 75 dz o 05 and of Cuban 1.64 d- on, while 
that of the i", is 2 26 + -o 15 as compared with 4 07 dz for ^ 

The and succeeding generations show in a more striking manner 
the marked segregation which has occurred. Families have been pro¬ 
duced which range in means from 4 11 dz °9 suckers (42 Jn) to a 
family with a mean of 15 40 dz -33 suckers (42 V). Furthermore the 
standard deviations show that families like 42 J11 and 42 Air, have de¬ 
viations of only o 98 dz 065 and 1 22 dz 0.08 respectively, and other 
families however, as 42 G 21 and 42 M show a standard deviation of 4.03 
dr 027 and 481 dz 0.23 respectively. 

Inheritance of weight of suckers. — According to the results 
obtained m 1917, the data indicate that the mean weight of the Tittle 
Dutch suckers is 9.4 dr 0 62 as compared with 46.4 dz 1.41 for the Cuban. 

The mean weight of L\ and its reciprocal are very close and com- 
paie quite favourably with the average of the two parents, showing how¬ 
ever, some heterosis; Tittle Dutch y x Cuban d> 3°*5 zb x -°9 Cu¬ 
ban $ X Tittle Dutch ^ 30 1 ± 1 25. The F 2 and its reciprocal is on 
the average midway between the two parents, and in the F$ and succeed¬ 
ing generations, the segregation in regard to suckeiing habit is definitely 
shown. 

In F a , strain 42 An possessed a mean weight of 14*3 dz 0.82, and 
strain 42 G21, a mean of 48,8 dz 1.61 

F x is apparently only slightly more variable than the average of the 
parents, and shows some increase in variability, but not as much as 
expected. 

.Correlation. — The preceding data indicate a marked correlation 
between the number and weight of suckers per plant 
* Table I shows the distribution and correlation of these characters 
in 374 plants of the F 2 generation of Tittle Dutch x Cuban (X917). 

imj 



no6 


PIANT BREEDING 


Tabee I — Correlation between number oj suckers and weight 
of suckers in Little Dutch Cuban F 2 


Class unites of No of snckus 
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12 | 
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21 

fatal 

50 

13 

26 

16 

7 

3 

— 

— 

65 

150 

J 5 

18 

31 

20 

10 

7 

— 

95 

j 250 

— 

15 

16 

20 


IO 

— 

76 

350 

— 

xo 

11 

18 

16 

12 

I 

68 

450 

— 

6 

6 

16 

IO 

C 

I 

45 

550 1 

— 

! J 

I 

4 

6 

I 

— 

It 

650 1 

— 

L n_ 

1 

3 

4 

2 

— 

10 

750 

— 

— 

— 

— 

— 

I 

— 

X 

850 

[ . ..... 

r_~ 

1 

1 

1 1 

— 

— 

— 

z 

Total 

' 16 

f 

1 

»5 

83 

j 89 

*10 

30 

ft 

374 


The coefficient of correlation is distinctly high: 423±.028, 

A considerable number of random observations and some systematic¬ 
ally recorded data tend to show that no particular correlation exists 
between number, size or shape of leaves, and the number or size of suc¬ 
kers in the second generation of a cross between the large and small 
suckering types. The coefficient obtained, for example, concerning the 
correlation existing between the number of leaves and the number of 
suckers per plant being merely —012^.05. It is evident, according to 
Table II, that no correlation between these two characters can be said 
to exist. 

Concessions. — The cross between I/ittle Dutch and Cuban Tobacco 
offers a striking example of combination of parental characteristics and 
uniformity of type in the generation, and of segregation in F%, into a 
great variety of forms as regards various morphological characters. Fur¬ 
thermore, some of these F % types may breed true from the start with ins¬ 
pect to certain characters; others, however, become fixed in the 4th or 
succeeding generations; still others apparently continue in a heterozygous 
condition until JF e . 

[Ml] 
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Amongst ratios in these various forms and characters, nothing 
satisfactory has yet been obtained which could in any way be made to 
conform to typical Mendelian ratios This does not however prove that 
the characters are not conforming to Mendelian principles. The assump¬ 
tion of multiple factors and continuous variation as propounded by Nils- 
sohn-Ehee (2908-1909) and East (1910) can be made to explain the 
facts as they occur 

From the available data, little can yet be ascertained by entering 
into a discussion as to the number of probable genes involved, there are 
undoubtely a large number of factors concerned 

962 - Selection of Hevea at the Agricultural Experiment Station of Bencat, Cochin- 
China. — S«c No 97b ol this Review [Ed) 

963 - Apple Tree Crossing (Maius). — See no 98b ot this Review [Fd) 

964 - Bud Variations of Grape Frmt. —* Suajvxel, A D, m The Journal of Heredity, 
Vol XX. No 4, pp 157-iSO, figs 4 Washington, D C, April, 1920 

Description of a bud variation of grapefruit studied by the author 
since 1919 discovered, in an orchard containing the “ Marsh ” variety. 
Apart from the pink flesh colour of the skin and rind, the fruit appeared 
identical in size and shape to the normal fruits Buds have been taken 
for propagation purposes from this branch, but no trees grown from such 
buds, have yet fructified The case is an interesting one for the purpose 
of completing the existing evidence as to the origin of other varieties of 
the citrus bearing pink-flesh, red, ruby etc. coloured fruit different from 
that of established varieties bearing fruit possessing the noimal colour. 

965 - Indo-Chinese Rices: — Selection, Cultivation and Hulling of Rice in Indo¬ 
china. — I Capus (President of the Rice Section of the 1918 Congress* of Colonial Agri¬ 
culture), in Annates de Geographic, Vol. XXVII, No. 1 *5, pp 26-42. Paris, January, 15, 
1918. — XX Carle, E (Inspecteur dcs Services agncoles attach^ au Eaboratoire de 
G*6n6tique de PXnstitut Scientifique de l’lndochme), xn Bulletin agneole de VImhfut 
SeienUfiquc de Saigon, Year II, No 8, pp 245-2*7 Saigon, August, 1920. 

For a long time, there has been an annual decrease, to the value of 
some millions of francs, in the amount of rice exported from Indo-China. 
This is due to the fact that the varieties of rice grown in that country 
have proved inferior to the best commercial products of Burma, the Uni- 
ed States, Italy, Japan, and even the Dutch Indies and British India. 
Indo-China now ranks second among the rice-exporting countries (i). 


(1) According to the Annmire International de Statisiique agncoU, 1917-1918, of the 
International Institute of Agriculture, Rome, 1920, the worlds* average annual production 
of paddy for the 10-year period 1909-1918 (1909-1910 to 1918-1919) was 729 298 470 quin- 
als. Indo-China takes the fifth place among the rice-growing countries (coming after China, 
British India, Japan, and the Dutch Indies), with 52 224 813 quintals, the annual average 
*ose to 54 069 6+9 quintals from 1914 to 1918 (inclusive) Xt ranks second as a rice export¬ 
ing country (after British India) with an average annual export of 9 986 269 quintals of hulled 
rice and of 289 765 quintals of unhuUed rice during the period 1909-1918. 

With regard to the exportation of Cochin-Chinese rice, H Nouy&n-Xuan Giac, in 
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The causes of the infeuorxty of Indo-Chinese lice have been known 
for some time, but as yet it has been impossible to remedy them, in spite 
of a series ot measures which the author describes 

The initial mistake is made at the actual centres of rice-growing, 
where varieties differing in shape, volume, weight, consistency, etc , are 
all commercially shown by the same name, which is that of the district 
The mixture of these heterogeneous varieties is afterwards increased and 
made worse by the means of buying the paddy and transporting it to the 
collecting works at Cholon The Chinese are the middlemen between 
the Annamxte nce-grower and the Cholon mills, and as long as theiqmfluence 
on the factories and the trade continues, no improvement by means of 
seed selection is possible The conduct of the Chinaman, with the View 
of supplying his compatriots with food, militates against this selection 
There are in the interior of the county, countless agents, who buy rice in 
small quantities mzv, it in their junks, and pay the same price for average 
quality grain If a rice-grower had selected his seed, the Chinese agent 
would not pay him sufficient to encourage his efforts, for this rice would 
only be mixed with other varieties, and sold at the average price The 
rice cultivator has therefore no reason to worry about the quality of rice 
he sells but only its quantity 

At the Cholon rice-factories the gram, when bought, is again mixed 
before being milled. 

The author agrees with M. Paris, the former President of the Cochin- 
China Chamber of Agriculture, that the only possible way of improving 


liis work, Lc Ronme economique dc Vi Corfu nrfnnc (Ernest Sagot and Co , 19, j[Rue Cujas , 
Pans, 1020) pp 96, writes as follows — 

Until 1878, the only kinds of rice reserved lor exportation were cargo rices, mixtures of 
broken grams and paddy which formed as much as 50 % 

Exported m this manner, Cochm-Chinese rices underwent a noticeable depreciation on 
foreign markets, especially those of Tapan and the Indies The Government, m consequence 
of the energetic campaign initiated by the Saigon Chamber of Commerce, passed a reso¬ 
lution in 1878 fixing at 15 % the maximum amount of paddy that might be mixed with caxgo- 
rxce 

China is the best customer of Cochm-Chma Formerly, the Chinese exported from that 
country an enormous amount of paddy which they themselves hulled On account of the 
numerous complaints of French merchants and traders, a first export super-tax of 0.03 cents 
per 100 kg was levied m 1882 on paddy and on cargo-rices containing over 38 % of paddy, 
and m 18,96, this was raised to 0 125 piastre per 100 kg The result of these measures was 
a considerable decrease in the amount of paddy exported to China ; from 163000 metric tons 
in 1895, ^ fell to 72 000 tons the following year. In 1915, the total export from China was 
350 o 99 tons. After China, France is one of the chief markets for Cochin-Chmese nee. 
Since 1891, in order to favour the nee of the Colony, foreign paddy, broken rice, and foreign 
nces has tp pay a tax of 5, 6, and 8 francs respectively on their entrance into France The 
amount of Cochin-Chmese rices exported into France rose from 8547 metric tons in 3:890 to 
23 22 8 tons the following year, and was 313 610 tons m 1915 The total figures for the rice 
exported to France include very little paddy, or cargo-rice, out of 2x3616 tons in 19x5, 
there were only 32 134 tons of paddy, 1517 tons cargo rice, 91 700 tons of hulled noe, and 
87 265 of broken rice, and rice flours (Ed.) 
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the quality of the exported rice, is by building one or moie large European 
factories, wheie the gram can b^ sorted before beins- sent to Europe 
Naturally, however, the factory ownei will continue to be leluctant to 
set up a supplementary plant consisting of a series of sorters and sifters 
ior enormous* quantities of padd} r , so long as, owing to the low price of 
Cholon rice, it is readily bought for export to China and the countries 
of the Far East, where most of it is sent 

This price will not induce the creation for Europe of standard varie¬ 
ties, selling less easily on account of their cost We have here a \ icious 
circle, from which, according to M Paris and the author, there is no escape, 
except by establishing regional rice-factoiies with French capital, which 
will Tvork for the Pans market At the same time, in the rice fields 
themselves, seed selection must be practised. 

It must not be thought that all the Indo-Chinese varieties of nee 
are universally of inferior quality ; some of them are considered equal to 
the best trade varieties, and in the rice-factories of Havre (Frauee) Ton¬ 
kin rice may be found that surpasses the best kinds from Java. 

The writer concludes that: — 

(r) The commercial varieties of Indo-Chinese rice can and onght 
to be impioved by changes to be made in the present system, with a view 
to improving cultivation methods , in order (a) to standardise and fix the 
best known sorts, {b ) to alter the defective arrangements for selling rice 
and transporting it from the fields to the store-houses, and ( c ) to complete 
the factory equipment and thus ensure the sorting of industrial varieties 

(2) These improvements are inter-connected, and interdependent; 
they must be carried out simultaneously 

(3) The profit that rice-cultivators could obtain from these impro¬ 
vements can be gauged by comparing the different prices of the competing 
varieties. In normal times, the loss on Indo-Chinese rices (paddy, cargo 
and hulled rice), imported into France alone, is not less than 13 million 
francs 

The author then considers in detail the improvement by the choice 
of seed, individual selection of the seed, and the manner m which it should 
be carried out. He then studies the improvement of the crops, systema¬ 
tic rotation, and fertilisers, etc. The Annamite scarcely ever manures his 
rice, but depends upon the rich alluvium deposited by the irrigation water, 
and upon the fertilising substances contained in the rain (1) 

The author believes that by selection and by improving the cultiva¬ 
tion methods, the rice production of Jndo-China might be increased 
at least 20 %. Since Cochin-China alone produces annually more than 
2 million metric tons of paddy on 1 y 2 million hectares, the annual 
gain would be 400.000 tons m quantity, and 4 million francs in value. 
The present production of the whole Indo-Chinese Union, which now 
amounts to about 5 million metric tons, would be increased by 1 million 

(x) See ** The Economic Value of Tropical Rains ** by the same author summarised in 
1?., Hay, ipi4 ? No, 408. {£&) 
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tons, worth at the normal price of paddy in the field, io million francs. 
This sum can rightly be regarded as lost at present and if it is added 
to the 13 million francs mentioned above, a total of 23 million francs 
annually is obtained. These figures show the great importance of the 
question 

II. M Carle, like the preceding author, asserts that Cochin-China 
possesses varieties of rice rivalling in quality the best kinds produced 
in Burma, Java, and Japan; the latter are, however, always sold on the 
European markets at a higher price than the so-called “ Saigon rice/' 
which is the term used on those markets for all the Co chin-Chinese rice 
exported before the war as cargo-rice 

Cochin-China varieties of rice are regarded, as a whole, as of inferior 
quality, and a large amount of the stock exported is used in the manu¬ 
facture of alcohol. 

The factors to which this depreciation is to be attributed are of 
various kinds.— 

(1) The variation in quality of the same variety from one season 
to another, due to too little, or too much water 

(2) The small amount of care taken by the natives at harvest- 
time, which renders it impossible to obtain pure varieties with homogenous 
grain. 

(3) As the stubble is not dug up at once after the harvest, but 
only when the rains begin, the seeds that have fallen during the harvest 
germinate, and the seedlings grow up with those of the freshly-sown va¬ 
riety. 

(4) Another more serious mixing of the rice takes place when it 
comes into the hands of the first buyer, who is usually a Chinese 

The author expatiates on this fourth point, which has already been 
dealt with above. He comes to the same conclusions as M Capus, and 
mentions M Gressier’s modern French factory which has already ob¬ 
tained excellent results, but its success should be assured by the previous 
solution of the provisioning question 

M. Grkssier, who ow s large rice-fields in the Province of Soctrang, 
first worked for many years at their progressive and systematic manage¬ 
ment , having greatly improved the cultural conditions, he succeeded 
in obtaining more regular crops of better qualities of rice. The suppres¬ 
sion of the Chinese middle-man ensured the success of his hulling factory. 
The factory installed in 1912, is working under excellent conditions. 
It first treated the paddy grown on the several thousand hectares belong¬ 
ing to M. Gressier, but gradually its work was extended, thanks to the 
purchases effected in the surrounding districts, and to the fact that a 
higher price was paid for good varieties than for inferior types. M Gres¬ 
sier sells selected seed to growers with an undertaking to buy the crop 
raised from it His example has excited a certain amount of emulation 
in native circles. 

It is much to be wished that M GressiEr's initiative should be fol¬ 
lowed in all the western region. As soon as there are some twenty small 
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factories scattered throughout this district, the paddy trade will no longer 
be m the hands of Chinese, and it will then be possible to supply the Paris 
market with the finest types of table rice. 

In the meanwhile, the Direction of the Agricultural Services through 
the n edium of the Indo-Chinese Economic Agency at Pans, with which 
this Service is in constant connection, has already made known some va¬ 
rieties of rice If they were introduced into Prance under their true name, 
they would very soon be classified on the markets, though hitherto, 
Paris merchants have simply assimilated and mixed them with foreign 
varieties 

Two or three consignments of rice of the Hueky variety, grown from 
seed supplied by the Cantho Agricultural Station, and prepared at the 
Dressier factory, have been most favourably received at Marseilles. These 
consignments should be repeated on a larger scale, but, unfortunately, 
on account of the difficulties of transport during the War, this has hitherto 
been impossible 

The Director of the Indo-Chinese Economic Agency in Paris has set 
himself the task of making the choice varieties of Cochin-China rice better 
known, and obtaining a proper price for them. 

The French rice factories of Cholon (which have been purchased 
by Messrs Rav/y and Yieie and their associates), and the GressxER fac¬ 
tory at Soctrang, are now' better provided than in the past with the means 
of dealing with consignments of pure paddy, and on their side, intend to 
use every effort to supply the Paris market with a constant sypply of the 
best rice 

966 - Darso* — Beeson ,31 A , andDAANE, A (Department 0$ Agronomy), m Bulletin "So 127 

Agricultural Evpenment Station, Stillwater Oklahoma , Sept. 1910 

Darso is a new sorghum developed and named at the Oklahoma Ex- 
Experiment Station Owing to the possibility of its becoming a valuable 
addition to the gram sorghums, because of its earliness, and dwarfness, 
selection work has been carried on at this Station for high grain yielding 
quality and improvement of other characteristics. 

Darso is of unknown origin but probably a cross between a non-sac¬ 
charine sorghum and a saccharine sorghum It is leafy, stocky, red seeded, 
drought resistant, early maturing, and very uniform m height. 

Comparison Tables show that the forage darso, contains a higher 
percentage of .sugars in the juice than the Black hulled White Kafir or 
feterita, namely, 5.79 % compared with 2.49, and 4 73 % respectively 
(as sampled) and 17 85 % compared with 7.78 and 8.85 % (moisture free). 

A preliminary report of a feeding experiment indicates that darso 
does not seem to be quite so useful a feed as kafir for hogs The animal 
Husbandry Department of the Experiment Station is continuing the in¬ 
vestigations 

The six year’s average yield (bushels per acre) is shown as follows 
Darso X9.4 — Black Hulled "White Kafir, 16 4 — Feterita, 13.91 — Dwarf 
Begaii Kafir 13.7, (4 years average) — Shrock Kafir 12.1 (2 years average 

[»«fe*C6} 
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— White Milo, 5 2 (4 y r ears average) These plants took 103 — 115 — 99 

— 108 — xi6 — 104 days to mature, respectively 


Comparison between compositions of Darso and Kafir. 


Variety 

Water | 

Ash 


Protein ^ 

Fibre 

If 

Fai 




Stalks (Green) 




Darso 

70 QO 

2,11 


j X 28 1 

7 20 

I 7 > 7 ^ 1 

0 G3 

Kafir 

71 So 

2 82 


1 130 

7 32 

10 OiS 

0 bo 





FJain 




Daiso 

II 75 

I 60 


10 94 1 

344 

t> 5-53 | 

3 74 

Kafir 

10 oS 

l> 5 <* 


XO IQ | 

2 39 

72.6l> 

3 20 


Darso is able to withstand relatively long periods of drought better 
than kafir. The cultural methods are practically the same as for the 
other grain sorghums but as it matures in about 100 days, it can be planted 
later than most of the grain sorghums, and still give relatively good yields. 

The grain usually keeps better when stored in the head than when threshed 
Tong narrow cribs are to be preferred for this purpose rather than storing 
threshed grain in bins. 

Reports from farmers who have cultivated darso in a limited way 
during the past few years, indicate that this crop may be of value to the 
south-west. 

967 - Potato Production — Stewart G., in Utah Agricultural Experiment Station, fibre crops 

Circular N°. 40, pp 1-54. tables 6, figs, 20 Logan, Utah, July 1911) > 

The author give details of distribution, description of the plant, place 
in cropping system, general cultivation grading, storage, marketing and 
utilisation. It is noted that too hot a climate is adverse to successful 
cultivation and it is therefore confined to the northernmost States of Amer¬ 
ica A cool moist dimate is largely responsible for Europe’s high acre yields 
combined with intensive farming, seed selection, and thorough rotation, 
and the careful use of fertilisers. 

A diagram is given which shows the average acre yield and average farm 
price of potatoes in the United States 1866 to 1917. The annual production 
is 350 to 400 million bushels. 

It is advised to leave at least five or six years between potato crops 
ob the same land. After alfalfa, after m aize planted on alfalfa stubble, 
after sugar beets, and after beans, are good places to plant potatoes 
according to the particular districts under inspection by the author. 

The application of farmyard manure should supplement rotation. 

The fact that potatoes thrive best on sandy loam soils is adequately 
supported by the authors experiences. 

' [««-*#?} 



1X14 


STARCH CROPS 


968 - Notes on Manioc in Indo-China. — 1 baeencie, h , Notes on the cultivation of 
Manioc made at Agricultural Experiment Station at Beu-cat of the Economic Seivxce 
of Cochin-Chine, m the Bulletin economique de VIndochme, Yr XXIII, New Senes, 
No 141, Jpp 272-275 Hanoi-Haiphong, March-April, 1920 — II. Prudhomme, E , 
Note on the Composition of Six varieties of Cambodian Manioc in the Bulletin a^ncole 
de Vlnstitut Soientifique de Saigon Vol II. No 7 , PP 196-199 Saigon, July, 1920 

I. — Experimental crops of manioc were grown at the B£u-cat Agri¬ 
cultural Station, firstly in soil which was light and poor, secondly without 
manure, after two ploughings and harrowings, then planting in ridges 
1.60 metres apart, (i metre at the base and 30 cm high) 20 cm cuttings 
at the beginning of the rainy season, so that (growth lasting from 18 to 
20 months), the crop could be harvested during the dry season The cut¬ 
tings were planted, in the centre of the ridges and x metre apart The 
only work then necessary was earthing up and weeding. 

The results obtained are shown in the following table 


Variety 


A 

Native variety 
Manioc annamite. 

B 

Varieties from Reunion 

Manioc Bouquet. 

Camanioc. 

C 

Javanese varieties 

Aiping Paraguay No. 5 
Aiping maugt . 

Buitenzorg A 
Cassave B£gog No 9 
Cassave Saoua No 10 . 

Cassave Pedro preto var Mandioca 

jZgmiB-ng ..... 


Weight 
of tubers 
1917 

Kg 

Weight 

Starch 

of tubers 1 
1918 

Kg 

per cent. ! 

Kg. J 

weight 

Kg 


1 

4 590 

: 

20 256 

1 

i 

929.475 

28 S60 

23 700 

t 

! 

22.540 

1 

5 341980 

30 391 ' 

25 4 °o 

! 

20 000 

5 080.000 


12 500 

j 23.000 

1 2 875.000 

— 

33 333 

22.000 

7 333*260 

14 080 

20 000 

33 000 

6 600.000 

— 

13 786 

33.000 

4 135.800 

— 

24 333 

29 000 

j 7 °56 57 ° 

— 

12 500 

25.000 

' 3 150 000 

- — 

| 27 030 

26 000 

i 6 811.560 


! 

! 


These results were obtained without the application of fertilisers 
and it is obvious that the addition of fertilisers would increase the yield. 

It Was found by analysis that the amount of prussic acid in the tub- 
efs of the different varieties tested is not sufficient to be injurious, so that 
they can be used for human or animal consumption without danger. 
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II. — Results of the analysis made at the “ Tardm Colonial ” at 
Nogent-sur-Marne, France, of 6 varieties of dried manioc seeds sent from 
Cambodia by M De Fdacourt, Chief of the Agricultural and Commercial 
Services of Cambodia. 

These 6 specimens came from varieties created recently by selec¬ 
tion from a seed bed of one of the three local vaneties usually cultivated 
Of these six types, two, No 158A and No 156A, are particularly interest¬ 
ing because of their high nitrogen content and their low fibre content 
M. De Fdacourt states that they are very early and give excel¬ 
lent yields. 

969 - Sunflower as Silage. — See No iooS of this Renew {Ed) 

970 - Pithecoiobiam Saman, a Tropical Tree Producing Fruit that Can he Used 
as Cattle Food in the Dry Season. —Salomon, x , Vernet, g and nguyen-Duc-dong, 
m Bulletin agncole de VInstitut Scientifique de Saigon, Year XX, No. 7, pp 193-196 Sai¬ 
gon, July, 1920. 

Stock-feeding during the dry season is a most important problem 
inlndo-China MM Vieiedard and Tran-Van-Huu have lately published 
a paper on this subject, in which they have shown how necessary it is 
to grow specially cultivated crops during the dry season in that country. 

The authors have contributed to the solution of the question by 
studying the fruit of Pithecolobium Saman Renth., a leguminous plant 
belonging to the Sub-Order Mimoseae. This tree is especially valuable 
in Cochin-China, because its fruiting-season begins in December and lasts 
till the end of March, that is to say, during the very months when there 
is a scarcity of grass m the Colony. 

The fruits are shaped like a large bean, and have an average length 
of 17 cm ; they are very dark brown when dry and much resemble those 
of the carob-tree, though they are narrower. The pods contain 18 seeds 
forming 19.82 % of the total weight; the integuments weigh S0.18 % 
The average composition of the entire fruit (integuments and seeds) 
is as follows;— 


Moisture. . . 30 53 ■> 

Nitrogenous matter ... . 13 oS ' 

Fats. . . ..... . , . 145 > 

Sugar and Starch. . , . . 3614 » 

Fibre.. . 1 * 90 > 

Ash ..... . . . 2 CiG ' 

Undetermined . . ... o 25 * 


100 00 % 

The feeding value of the fruit of P. Saman is thus high. 

The seeds are very hard, hut experiment has shown that they are 
digested, and that those present in the dung had all been disintegrated 
during their passage through the alimentary canal 

These fruits are readily eaten by herbivorous animals (horses and 
cattle) No toxic symptoms were ever observed in the case of the ani- 
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mats in the Saigon Botanic Garden, even after the ingestion of large la- 
tions of the fruits 

P. Saman seems to do well in many soils, and would be of great use 
to planters as a stock-feed during the dry season It grows into a large 
tree; those in the Saigon Botanic Garden, are 45 years of age, their trunks 
have an average girth of 2.70 m, at 1 m , from the giound, the average 
diameter of the crown is 30 m., and the fruit yield is large. 

Planted 20 m , apart in all directions (i e , 25 trees per hectare), these 
trees could also act as a shade to other crops. 

971 - The Prairies of Madagascar, — Perrier de la bathie, h , m the Bulletin economic 
que de Madagascar , Vol XVII, Xos x and 2 ist and 2nd quarttrs, 1920, pp i-xG Ta¬ 
nanarive, 1920 

The prairies of Madagascar are composed of gramineae which have 
replaced the trees formerly destroyed by brush-fires In fact, nearly all 
the forests on the island have thus been destroyed. The natives, in 
course of time, have destro3 T ed the virgin forest, there they cut and 
burned clearings and started a temporary cultivation on the ashes ; then 
by repeated brush-fires burning the vegetation, immense spaces have 
finally been left completely bare, the end of the process being the exposure 
of the hard rock, laterite in particular, by unimpeded erosion. The prai¬ 
rie has taken the place of trees and shrubs, and each phase in the denud¬ 
ation of the soil corresponds to a particular type of prairie, characterised 
by special types of grasses. By ancestral custom the natives still con¬ 
tinue to burn the prairie stubble when it is dry This annual custom 
of burning finally destroyed all annuals or plants having superficial 
rhizomes, leaving only species that can live under such conditions (i. e., 
grasses with deep, perennial roots, and hard and tough culms) In 
consequence, in the central regions, where the prairies can hardly be 
utilised for feeding cattle, the grasses constitute but poor pastures on 
which the cattle often remain thin and sometimes die of starvation. 

Cattle breeding, however, is one of the principal resources of Mada¬ 
gascar (1). The prairies cover, in consequence of the aforementioned 
methods of the natives, 3 /i of the area of the Island. It is then of great 
interest to study the types of flora on these prairies and to find means of 
improving them and making them of more use as pasturage This the 
author has done, and gives his observations in the present note. 

Although the usual plants of the prairies are either cosmopolitan 
or common to tropical countries and thus not very sensitive to changes 
of climate or altitude, there are certain differences in the botanical com¬ 
position of the prairies in different parts of the island, and the species 
which are common to these parts behave differently according to place 
and vegetation 

The author has also studied separately the prairies of the eastern 
slopes, the central plateau, and the western slopes, and has mgde a list 
Of the species wfliich constitute, in the fire areas, the prairies of each of 


i 


(i) See Bi Jam. 1929, pp. x-ix ihd.) 
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these regions and he has tabulated also those species which are good for 
fodder, messicoles, ruderals and authochtones, and grow around the prai¬ 
ries, but are prevented by the fires from entering them. 

After having studied in detail the three regions of Madagascar, from 
these points of view, the author draws the following conclusions — 
In all this area, which comprises s / 4 of the whole area of the island, 
there are only about 20 species The reason for this is that only those 
species able to withstand fire have become dominant and can thus be found 
everywhere in the island when burning is practised 

It is fortunate three of these species make good fodder, viz , vero ” 

( Andropogon ruf'us) “ rambonalika *’ (Pennisetum seiosum) and “ ahitrom- 
bilahy” { Chrysopogon sp), as well as two mediocre species "danga* 
(Heteropogon contortus) and “ mafiloha (Andropogon intermedms) 

In addition, no species is actually harmful to cattle, but the sftds 
of the ‘ danga ” and one or two others give rise to a skin disease and loss 
of wool, and for this reason there is very little sheep breeding. 

The great fault of these prairies is that they rarely have the charac¬ 
teristics of meadows, even in the best regions of the island, and they are 
not able to nourish more than a limited number of cattle In the west 
as much as 5 to 6 hectares are necessary per head of cattle. 

All the bad parts of the prairie can easily be modified by simply 
appl3 T ing manure to the most sterile soils, then ploughing, followed by 
the sowing of a good type of fodder chosen from those which have been 
a long time in the island. Afterwards it will only be necessary, m order 
to maintain these species indefinitely, to cultivate it by the usual methods 
and stop the practice of burning. 

The good forage species which the fires have prevented from spreading 
over the prairies, abound in the other parts of the island It will thus 
be sufficient to choose those "which best suit the soils in order to produce 
this or that kind of fodder and so to create the various kinds of pasturage 
In this way the pastures would nourish 20 times more cattle than the 
present prairie . 

Apart from the forests destroyed by fire, and those that will be des¬ 
troyed, if care is not taken, the fires are harmft 1 in many respects. They 
are ruining the pastures, stopping all shrub and tree plantation and 
preventing all the moral and social progress which conies from permanent 
cultivation and the increase in the value of the soil. Nevertheless, it is 
impossible and even dangerous to try to stop them at present. The 
suppression of the fires is none the less an aim that should be kept in view* 
The establishment of native ownership, which is the only way to make 
the natives take an interest in increasing the value of the soil, the aban¬ 
donment of extensive methods of cultivation and cattle-breeding and the 
consequent improvement in methods of cultivation and breeding, will 
quickly compel them to stop the fires, by leading to a complete utilisa¬ 
tion of all prairie products. Besides, an integral part of the progress 
remaining to be accomplished should be to turn the island into a great 
and beautiful country of cultivation and cattle-breeding. 


V*Ul 
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fibre crops 972 - Cotton Growing in Mesopotamia. — Bulletin of the Impend Institute, Vol XVIII, 
Xo 1, pp 73-82, London, Jan -March, 1920 

The soil in Mesopotamia is sandy, but fertile The climate varies 
from extreme heat (langmg between 78° and H5°F with a mean of about 
90°—ioo°Fin July and August to a degree of cold m winter comparatively 
rare m corresponding latitudes (ranging between 37 0 and 62° F with a mean 
of about 47 0 to 55 0 F in December and January). 

The rainfall is not sufficient for the requirements of agriculture, and 
irrigation must therefore be practised. The mean annual precipitation 
amounts to only about 10 inches, but considerable variation occurs from 
year to year, the rainfall in 1894 for example being as much as 22 inches, 
whereas m 1901 it was only 1 6 inches. The typical soil of Mesopota¬ 
mia is a light calcareous loam which contains about the same amount 
of nitrogen as the average soils of Egypt, and sufficient potash and phos¬ 
phoric acid to maintain the growth of cotton without the application of 
manures. 

The region between the Tigris and Euphrates is liable to inundation 
over a wide area covered by the tributaries. From Bagdad to the sea 
coast, the Tigris has a slope of 1/130000, and has deposited its coarser 
mud within the first 150 miles. This has rendered the upper reaches of 
the nver exceptionally fertile. At about 50 miles below Bagdad, the 
deposits begin to become finer and salted, and this continues to the sea. 
The latter soils are sometimes too salt for agriculture, and are much 
inferior to the friable deposits of the north and south of Bagdad, which 
are eminently adapted for cultivation under irrigation. The salt lands 
should, however, be easily reclaimable, provided that a sufficient supply 
of water is available. 

Cotton has been grown in Mesopotamia to some extent from very 
ancient timies, and is now cultivated by the Arabs in small quantities 
along the banks of both the rivers for local use. The plants are usually 
grown m conjunction with food crops. The native cotton which is appa¬ 
rently derived from Gossypiwn hcrbaceum is of variable quality, but on 
the average approaches the “ middling *' American grade. Attempts 
have been made from time to time to grow Egyptian varieties, and small 
quantities of these cottons are now cultivated at Aniara, Bassra and other 
places. On the banks of the Diala, another variety is grown which resem¬ 
bles the Indian types of G. herbaceum. 

Mesopotamia possesses a soil and dimate favourable to the pro¬ 
duction of large yields of excellent cotton. 

The development of the industry is at present restricted, however, 
by the smallness of the population, and the need for irrigation and 
drainage. It is also necessary that transport facilities should be impro¬ 
ved, agricultural machinery introduced, and instruction given to the 
natives in the methods of cultivating and harvesting the crop. 

In 1917, Captain R. Thomas was appointed as Cotton Expert fol 
Mesopotamia, and experiments were forthwith conducted at Karradab 
on the outskirts of Bagdad with divers varieties of cotton; further 

J*«] 
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experiments are still m progress. The British Cotton Growing Associa¬ 
tion proposes to establish a number ol model plantations as large scale 
demonstration and seed farms. 

It is estimated that there are at piesent about 300 000 acres on the 
banks of the Tigris and Euphiates which could be irrigated from the ri¬ 
vers themselves by means of mechanical appliances ; about 80000 acres 
are capable of canal irrigation for summer ciops on the batiks o£ the Diala 
river above Bagdad, and about 120 000 acres on the Euphrates com¬ 
manded by the Hmdia barrage Assuming that cotton will be grown m 
rotation with other ciops, and that it would occupy only one-third of the 
total area, m any one year, there is a total of 150 000 to 200 000 acies 
which would be cultivated annually. 

973 - Ma.la.chra cajxitata and its Fibre* — Cayla, V , m L'A^ronomw Colo male. Year v. 
No 32, pp 33-35 * Parzs, August, 1920 

The author had the opportunity of seeing, in Guiana, some cultural 
experiments with two species of Malachra (fam. Malvaceae, tribe lire- 
neae ), viz M. capiiata T and M. retdiata, which grow wild, in the Savannahs* 
They were first tested at the Tandbouw proefstation at Paramaribo, but 
it is only since the end of 1918 that a cultural experiment on several acres 
has been earned out at the Kleinhorp Station on the banks of the Cot- 
tica near its junction with the Commewijne. 

Tike all the plantations of the low, alluvial land of Dutch Guiana, the 
cultivated land at Klemhoop is banked up into polders , part of it is 
planted with commercial cacao trees. Although the nverwater is brak- 
ish, the polders and their dykes are kept m such good condition that 
the cultivated soil is entirely free from salt. On this sandy loam soil, 
M. Dxosr, the Director of the Cultural section of the Agricultural Ser¬ 
vices, obtained the first results which, although still incomplete, are now 
reported by the author. 

Of the two species, M. capiiata is the more important; it attains 
the height of from 2 50 to 5 m,, while M rad%ata is not mote than 1.5 
to 2 m. high. Hence, the fibres of the latter are shorter than those of 
M radiaia . 

When these plants are cultivated they are only .sown once, as they 
re-sow themselves afterwards. In order for them to grow well, it is, 
however* necessary to keep the ground very clean, and to thm out the crop 
in the third year. 

From 5 to 6 months after sowing, Malachra is large enough to produce 
saleable fibre. It is then cut, and 2 crops can be obtained a year. 

The plant appears to grow well m any soil, provided it iy not too 
clayey, and that it is free from salt; but it has to be carefully hoed, 
without however exposing the base of the stem. 

The average fibre yield obtained in the experiments was from 25 to 
40 gm. of tow per plant (a maximum of 65 gm. has been obtained). 
M. Drost does not think that more than 10 to 15 gm. of fibres 2 m. long 
could*be expected from ordinary crops; he counts on getting 1250 kg., 
of tow per hectare. The fibre is prepared by merely retting it for 12 houXB* 
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Thanks to the Director of the ISfogent-bur-Marne Colonial Garden, a 
sample of the fibre brought back by the author was examined by 
M Dantzbr, professor at the Conservatoire des Arts et Metiers 

He found Malachra fibre to be very similar to jute, but its tensile 
strength is only about 3 / 4 that of the latter, and it is less flexible, the 
length of the tow is only 8 / 5 oi that ^f jute Malachra fibre resembles 
the fibre of Dd {Htbtscns cannabmus,) and of Paka ( Urena lobata) , it 
could be used for the same purposes as jute of inferior quality 

Malachra capitata could be cultivated with advantage in the French 
Colonies 

974 - Carludovica palmate and the Manufacture of Panama Hats.— -cayla, v\, 
in UAgtonotnit. Colomale Bulhtin mensuel du Jar din Colonial, New Series, Year V, i 920- 
1921* No 3i, pp 21-23 Pans, July, 1920 

Carludovica palmata R and P (fam Cyclanthaceae, intermediate bet¬ 
ween the palms and the Pandaneae), is a tree of Equatorial America 
that occurs from the North-West of Brazil to Central America. As is 
well-known, its leaves, when specially treated, are used for making the 
so-called “ Panama ", or “ Guayaquil ”, hats 

Until lately, this industry was entirely confined to Central America, 
but recently, according to a report by the French Vice-Consul at Port-ot- 
Spam (Trinidad), C palmata ha's- been introduced into the British Lesser 
Antilles, and British Guiana The tree is said to grow well in Grenada, 
and hats are already being made m Jamaica. 

C palmata is also cultivated m the two Dutch Colonies of Curagao 
and Surinam The production of the latter colony is of little importance, 
being limited to the Station of Paramaribo, which supplies leaves to a 
school of girls, who make them into hats. The author has visited the 
plantations, and gives information as regards the cultivation of the tiee 
and the preparation of the leaves. 

Carludovica is grown either from seeds or cuttings; it prefers the soil 
of ancient forests, requires shade when planted, and is not much affected 
by the excessive moisture of the soil. The leaves can be used in 5 years 
if the trees have been grown from seeds, or m 2 if cuttings were planted. 
In order for the plant to flourish, half the leaves only must be taken each 
year, which gives a total varying from 14-20. Dr. G Stahex, of Parama¬ 
ribo, reckon an average of 14 leaves 

Before the leaf is expanded, it is cut at the base of the petiole ; it 
then has the form of a much elongated spindle. The sheath is cut longi¬ 
tudinally id such a way that the knife slightly pares the hinges of the folds 
of the palmate lamina, which in the inside is folded in accordion-pleating. 
In this way, a series of parallel strips 2 to 2 cm. wide, and 55 to 60 'an. 
long are obtained; these remain attached to the petiole. The strips are 
subjected to a combing process, that reduces their width to about */» 
of the original width ; they are then bleached chemically and finally 
dried. AH this work is done by women and children 

It is Calculated that 1000 Carludovica trees can be planted on I heo 
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tare, When adult, they can furnish 7 to 10 leaves annually, so that the 
return per hectare is very small 

The author thinks that the cultivation of C. palmate should be left 
to private families, it can only form a subsidiary industry to be under¬ 
taken by the owners of small plantations It is particularly suited to the 
natives and theii families In this way, however, excellent hats of fine 
quality could be made in those regions of the French Colonies where C.pal¬ 
mate grows 


975 - Olive Trees and Olive Oil in Tunisie. — See No 102.J of this Riaew [Ed ) plants 
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976 - The Future of Rubber Plantations. — Bulletin de r Association dcs PlanhuySi, de rubber 

Caoutchouc, Vol Vll, No 7, PP 251 -253 Antwerp, July, 1^0 GuaI 

Rubber plantations, as w ell as the rubber industry and trade, are at and resin 
present passing through a crisis which arouses feelings of anxiety and even PLANTS 


apprehension in all concerned. However, according to the author, there 
is no cause for anxiety, for all that is needed is a judicious change m the 
methods of working the hevea plantations. The owners must acquaint 
themselves with this change, which is inevitable, but will bring about a 
new state of affairs more m harmony with present conditions. 

The existing crisis is due to the fact that plantations were suddenly 
made on a large scale, without previous and conclusive experiments, and 
hence without any systematic method. At the beginning of the planta¬ 
tion period in the Far East, the sole idea of the promotors was to plant 
with the greatest speed the largest areas possible, without paying suffi¬ 
cient heed to practical, economic questions of which the following are 
some of the most important.— 

(1) Labour available 

(2) Cost of labour, and the 'hygienic measures to be adopted 
with regard to the agricultural workers (1). 

(3) The character and drainage of the ground, and the choice of 
suitable soils for plantations. 

(4) The upkeep of this land. 

(5) How far apart the trees should be planted in order to ensure 
normal development and encourage growth. 

(6) The most economical methods of tapping, so as to obtain the 
highest yield without injury to the trees 

(7) The coagulation methods most likely to produce rubber of the 
best quality 

(8) Pruning the trees 

(1) In the same number of the Bulletin dcV Assoc des Plant curs de Caoutchouc, on page 263, 
the following observation on Malaria m the Straits Settlements is made:— ** Active measures 
are being taken in these Settlements to strengthen the hands of the Medical Officers and to 
coordinate their efforts in controlling the mosquito In Negri Sembilan, over 11 790 persons 
died of malaria in six years, and there are more than 98 000 cases of malaria in the State an¬ 
nually As it is calculated that each case represents at least five days illness, this disease 
costs the planters every year 496 165 days of work. It should be noted that the labour quest¬ 
ion practically resolves itself into a medical one* ” (Ed ) 
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(9) The establishment of nurseries, and the choice of the best seed 
for sowing. 

(10) The selection and clearing of the land , the removal ot all old 
stumps which would afterwards cause much trouble as the centres of 
fungoid diseases. 

Apart from these questions, which are still being studied, no definite 
data exist as to the rate of growth of the trees Targe areas have been 
planted without any attention having been paid to these matters, and it 
is calculated that theie are now 2 450 000 acres under hevea m the Far 
East, the annual yield of rubber amounting to 350 000 tons 

Rubber is the only raw material of which the price has not risen on 
account of the war, owing to the fact that hevea exploitation has suffered 
relatively little from the war itself, which can be readily understood, 
seeing that the countries where it is grown are so far from the war zones. 
Owing to the freightage crisis, and the impossibility of selling rubber 
to central Europe or Russia, large stocks accumulated in Asia, and sub¬ 
sequently found their way by degrees to the European markets. In 
spite of the extraordinary development of the motor car industry in both 
America and Europe, these stocks decreased but slowly, and there are in 
Tondon at the present time 20 000 tons of rubber as against 13 000 in 1919 
It must not, however, be supposed that the production exceeds the demand. 
It should be remembered, that only the United States and certain European 
countries are now making up the arrears of some years As soon as Central 
Europe and Russia again begin to buy rubber, not only will equilibrium 
be quickly established, but it is to be feared that even taking into account 
wild rubber, the supplies will soon be far below requirements. 

Although the great hopes entertained ten years ago of the tuture 
of rubber plantations in the East will not be wholly realised, owing to 
the circumstance that important factors have since revealed themselves 
which were then not taken into account, there is, however, no reason for 
pessimism It is true that the production of the plantations is now de¬ 
creasing on account of too early and intensive tapping which has exhausted 
those heveas that are 20 years old, the density of the plantations, and 
want of care and method. Indeed, the total export of rubber from the 
Straits Settlements from January until the end of May, X920, was only 
67 772 tons, as against 77 666 for the same period in 1919 ; yet it is clear 
that the demand will continue to increase (at least 15 to 20 % annually), 
so that the inevitable high prices will make up for the smaller quantity 
sold. It is easy to foresee that the price of the raw material will soon 
begin to soar. If the demand increases, and continues to do so, it is 
on account of the extraordinary number of purposes to which rubber can 
be applied (i) and especially of the requirements of mechanical traction. 

(1) The progress in technique encourages the industrial use of rubber. We should here 
mention in this connection, a new process of vulcanising rubber, described in the Bid- 
da l* Association des Planteurs da Caoutchouc, Vol VII, No. 7, p. 263. Antwerp, July, 
X93SO. Hitherto, rubber has been vulcanised by melting it with sulphur at a temperature 
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It may be roughly estimated, that 2 /a of the rubber produced is ab¬ 
sorbed by motor traction. It is calculated that the United States alone 
turned out 1 600 000 motor-cars and 400 000 motor-loiries in 1920 , the 
number of motor vehicles at present in use in the United States is esti¬ 
mated at 7 000 000, and the annual increase at 1 000 000 In order to 
equip all the existing vehicles and those 111 cotuse oi construction, the 
consumption of lubber m the United States will increase 25 % annually. 

What technical changes should the owners introduce into their i-dant- 
alion ? I11 principle, all the experts are agieecl that it is necessary to 

give up tapping 4 year-old tiees and to wait until the heveas have attained 
a leasonable gntli, in order not to check their growth by a too early re¬ 
moval of theii young baik and latex, which at that time contains an in¬ 
sufficient; amount of lubber (1) 

The trees must not be so thickly planted as to deprive them of the 
air and sunshine necessary to then giowih (2). The mjuiy already done 
cannot be remedied by late thinning out, further, the useless trees which 
are subsequently removed have impoverished the soil to tlie detriment 
of those remaining (j) As a matter ot fact, x acre of plantation ought 
not to contain more than 30 to 35 well-grown trees (4) 

During the winter (when ilie leaves fall), tapx>mg should be entirely 
suspended to rest the trees, which produce very little latex at this 
season. 

In order to get plantations into good condition that have been baclt3 r 
managed, and wheie the bark has been destroyed by intensive tapping, 
the tiees should only be tapped every other day (5) and all plants stiffer- 


of 138° C , which has prevented the addition of any substances liable to be destioyed by tins 
high tempeiatuie A new process lus been invented by Id aciiky, of the Maucliestti 
Technical School {XDngland), m which vulcanisation is effected 111 the cold, bj means of sul- 
phmetted hydiogcn and sulphm dioxide, which u act and pioduce water and flee sulphui 
The law rubber whether solid or m solution, is treated simultaneously by the two gases, and 
the sulphur libeiated by the lead ion vulcanises the rubber It sawdust, scraps of paper, 
01 leather are added, the nuvtuic is vulcanised This m w discovery scenic likely to open 
a new and veiy large Held for the use of rubber. Rubbet could be used for making lino¬ 
leum, wail-hangings, etc , and £01 various articles of artificial leather, not to mention ruhbei 
boots (which could be made seamless, m one piece), and felt, This new pioces-. could also be 
used m the manufacture of pneumatic lyres {Ed) 

(1) M $ Girard considers that tapping should be deferred, 1# possible, until the heveas 
are from 7 to 8 years of age, and have attuned a minimum circumference of Go cm (an aver¬ 
age of 70-75 cm, at 1 metre from the ground. See R > Jan , 1920, No 50. (hd ) 

(3) and (3) Since 1913* ^ < tIrard has reduced the densitj* of the Susannah planta¬ 

tion to 100 trees per hectare (before that date, there were 200 per hectare), and in 1915 
he made new plantations with very large spaces between the trees, i e , r8 m in all direct¬ 
ions (30 heveas pei hectare) with a catch-crop of colfee-plants Bee R , Neb , 191 c>, No 205, 
and Jau , 1920, No 50 {Ed.) 

(4) Bee K Cjramdr’s article on experiments m thinning a hevea plantation m Java, in 
i?., June, 1920, No 044 (Fd) 

(5) As regards tapping methods, see M. Girard’s article in Jan , 1920, No. 50 ( 8 &) 
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ing from “ brown bast ” (x) should be scraped and cleaned , dense plan¬ 
tations ought to be thinned, old stumps removed, and floods prevented 
by adequate drainage, for excessive damp encourages the development 
of moss, fungoid diseases, and various pests. 

It is well to consider that the life of well-tended heveas is from 30 
to 35 years, and every year new plantations should be made according 
to the latest approved methods 

<>77 - The Growth of Hevea brasiliensis in the Philippine Islands.— Vatps, irs 
(Botanical Section of the Biological U'lboratoiy, Bateau of Science, Manila), m 7 he Phi- 
lipptne Journal of Science , Vol XIV, No 5, pp 501-503, tables 16 Manila, May 1 on) 

The author states that it has been demonstrated that rubber will 
grow and yield satisfactory returns in the Philippine Islands The re¬ 
sults of a number of girth measurements of trees of various sizes are given 
with data regarding climatic and soil conditions in the southern part of the 
Philippine Archipelago compared with that recorded in other countries, 
especially the Orient, where Para rubber is now being successfully cultiva 
ted. The suitability of the former region is indicated for Hevea culture. 
The rate of growth of Hevea brasiliensis is also compaied between 
these countries It certainly finds its optimum* habitat in regions at com¬ 
paratively low elevations, possessing a climate with a rainfall not much 
below 2000 mm., evenly distributed throughout the year, and with a 
temperature rarely, if ever, falling much below ig or 20°C, at least for any 
extended period. The humidity should also be fairly high 

It is probable that the retardive effect of altitude upon rubber is 
related to the lower temperatures prevailing at higher elevations. Ac¬ 
cording to the Table giving the results of an Experiment in Malaya to 
show the effect of altitude upon the growth of Hevea , a considerable re¬ 
duction in the rate of growth as elevation is increased, should be noted 
Generally speaking Para rubber may be said to do well on any soil that 
will support a heavy forest growth, provided drainage is good, but heavy 
clay soil is not so suitable as loam or sand. 

Measurements of trees at present growing in the Philippines show a rate 
of growth comparing favourably with records in Ceylon and Malaya. The ave¬ 
rage yearly increment of all trees measured appears to be about 2. \ inches. 

The yield obtained from trees now being tapped is very satisfactory 
and compares well with the above mentioned countries. 

978 - Experiments on Hevea brasiliensis on Grey Soil (2) in Cochin-China, — Dr- 

VRAiGNE, G. (Chief of the Economic Service of Cochin-China), m Bulletin economique 
de VIndochtne, New Series, Year XXIII, No 142, pp 275-405 plan, 1 -}" diagr., 
tables 3, numerous figures, graphs, and photos Hanoi Haiphong, Kay-June, 1930 

The results of experiments extending over the 3 years, 1917-1919, 
at the B£ncat Agricultural Experiment Station, Cochin-China. 

(1) “ Brown bast ” is a very common hevea disease in all the hevea plantations oi the 
Bar-East. Experts are not agreed as to the reuses of the malady, as they have not yet been 
thoroughly determined (Ed) 

(a) Bor the nature and distribution of the t( red soils ,T and ' f grey soils ” of Inclo-Clnna 
See Ev, Beb* f 1919* No. 305 {Ed.) 
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The following is the analysis of an average soil sample taken from 
the diagonals of the 16 hectaies under heveas at tlie Station * — 

Composition per 1000 parts of crude soil dried at ioo°C 


Physical analysts Observations 


Coarse sand per 1000 parts of diy soil 

38 79 

— 

Rme sand 

774 »<> 

Sandy sod poor m fer¬ 

Organic remains 

7 

tilising substances 

Clay 

174 50 


Humus 

tiaces 


Undetermined 

5 03 



1 000 00 


Chemical analysis : 



Nitrogen per 1 000 parts dry soil 

0 029 


Phosphoric acid as P 2 O 5 

0 081 


Potassium as K a O . 

0 T36 


Uime as CaO 

traces 


Magnesia as MgO 

0 200 



The experiments are to be continued for several years in order to 
know whether the differences now observed will continue. Until this is 
decided, it is impossible to arrive at any exact conclusions, but, for the 
moment, the author simply gives the results obtained 

Spacing . — Two lots of hevea, A and B — lot A contains only trees 
planted 6 m. X 6 m , and lot B trees planted more closely at 4,50 x 450m 
In close spacing, the yield per tree is less than where the trees are farther 
apart, but the total quantity of rubber per hectare is greater (1). 

The extra yields obtained by planting closely were — 

in x 9*7 - * . . 138 1 92 kg more per hectare 

>>1918 » . . . 296.27S kg » » » 

» HJXO * * * - * • * . 20f> f >'[0 kg » » » 

Tapping methods . — Comparative experiments with the various 
systems of tapping usually employed in the case of trees of the same age 
in widely-spaced, and closely-spaced plantations. 

The following tapping methods have been tried — 

(i) The % spiral, % spiral, half-herring bone # over y 2 the circumfer¬ 
ence in the case of trees planted in 1907 , (1} 1 / 5 spiral, with 2 notches 
one above the other. Vs spiral with 1 cut, half herring-bone-cut over 
half the circumference of the trees planted in 1910. It was found that 
the longest cuts produced the most latex, while in the case of incisions 


(i) The author points out that definite conclusions should not be drawn from these re¬ 
sults obtained in 3 years; further, the question of the future of the plantation must be tak¬ 
en into consideration, as well as the yield at any given tune ; see, as regards spacing of he- 
yeas, i?, Feb,, 1919, No 205, and JR , June, 1920, No. 644 (Ed) 

f 
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of equal length, the half herring-bone-cut over 34 the spiral gave the best 
results. 

Inclination of incisions. — The expeiiments weie made on trees plant¬ 
ed in 1900 in avenues 6 m. apart, those on one side being tapped from 
right to left, the others from left to right The direction of the incisions 
was altered twice, and it was always found that the best results as regards 
yield were obtained with incisions from left to right. 

Alternation of tapping. — Experiments made on trees planted in 19x2, 
and tapped for the first time in 1920. The best results have hitheito 
been obtained {both as regards yield per tree and per hectare) by tapping 
every day. A decrease of 50 % in the yield of dry rubber occurred m 
the series of trees tapped alternately 

In the case of daily tapping, the bark destroyed amounts to 40 cm, 
per annum ; with alternate tapping, only 20 cm, should theoretically be 
destroyed, as the tree is tapped half as many times As a matter of fact, 
however, 30 cm is destroyed, owing to the greater desiccation of the sur¬ 
face of the incision, which obliges the tapper to remove a thicker 
layer {1) 

The author has drawn up a complementary programme for the study 
of alternation which was to be put into execution n 1920 in the plant¬ 
ation belonging to the Ongiem Prison (Maison Correctionelle), adjoining 
the Agricultural Station. He intends to publish the results obtained at 
the end of each year. 

Tapping rotations — The tapping methods now on trial at Bcncat 
are the following* — 

(x) 1 / 3 spiral with one cut (complete rotation in 10 years with 
x / 6 of the circumference in 2 years, or in 5 years with V 5 of the circum¬ 
ference of the tree every year); 

(2) X / G spiral with 2 superimposed cuts (rotation in 5 years with 
Vs of the circumference every year) , 

(3) 34 spiral with 1 cut (rotation in 8 years, with 34 of the circum¬ 
ference of the tree every year) , 

{4) 34 spiral with x cut (rotation in 6 years, with the circum¬ 
ference of the tree in 3 years) , 

(5) Half herring-bone incision on half the tree (rotation in 6 years 
with 34 circumference of tree m 3 years). 

The coolies should never destroy more than 40 cm., of bark per cut 
per year ; good tappeis, tapping every day, only lemove from 30 to 35 cm., 
annually. 


(i) The same observation that made m the previous note * K B Girard and many 
other experts advise wide-spacing, later working, and the substitution of moderate and al¬ 
ternate tappings for intensive methods This advice takes into account the future sue** 
cess of the plantation, the time for which it can be worked, and the total rubber yield through¬ 
out a hang series of years See especially, R , Feb , 1919, No. 205, and R . 9 Jan., 1920* 
(M&) 
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The appearance and growth of the trees — So far, the different tapping 
methods tested at the Station have not exhausted the tiees, and their 
yield in dry rubber increases every year 

m 1917 the aveiage >njd per ticc was u 058 kg 

» iyib » » a » » « 1 634 » 

» 1919 » » » » > 3 376 » 

Trees with heavy yield . — As some trees planted m 1900 were remark¬ 
able for the very large amount of rubber they produced, they were each 
numbered, their rubber collected, prepared, and weighed separately, in 
order to study the regularity and continuity of these exceptional yields 
The seeds of these trees are carefully collected, and sown in a separate 
nursery. The following Table gives the production in 19x8 


Exceptionally High Yields of Certain Heveas 


\ j 

No ; 

Ytay igi 8 

Year 1QIQ 

344 days tapping at 40 cm above 
the ground 

The held has slightly decreased 
owing to the tapping being 
done at 80 cm above the ground 

of trees 

Weight of rubber obtained 

Weight of rubber obtained 


in. kg 

in kg. 

103 . . 

8 403 (latex mbbei) 

3,633 (latex rubber) 

119 ... 

7122 » » 

3,288 » » 

123 . . 

12 214 » » 

9,192 » » 

13? • • • • 

10.075 » » 

11,919 » » 

147 . . 

12 690 » » 

5,376 » » 

173 ... . 

8.279 » » 

5,237 » » 

176 ... 

7 777 » » 

9,160 » » 

185 .... 

9 X 37 » » 

8,865 » » 

l88 .... 

6 926 » >' 

6,789 » » 

195 .... . 

6.907 » » 

4,465 » » 

Total . 

90 520 » » 

It to this total as added the amount 
represented by the secondary rubber 
12 573 kg, it will the seen that 
these heveas have yielded on an 
average 10 kg, per tree, 01 about 
30 gm , per day of tapping. 

67,944 » h 

If to this total is added the amount 
ic presented by the secondary rubber 
12 410 kg, it with be seen that the 
heveas have pio&uced on an average 
8 055 kg , per tree, or about 25 gm, 
per day of tapping 


The author subsequently describes the collection and preparation 
of the latex at the B&ncat Station. 

The Quality of the Bencat Station Rubber — Tests applied to this pro¬ 
duct have shown it to be of excellent quality. 

imi 
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979 - Some Preliminary Experiments on Alternate Tapping of Heveas in Cochin- 

China. —- VrRNi/r, <V , in the Bulletin do Vfnsiitut ScionlifUjue do Salmon, Year II, No ft, 

pp 2 Saigon, Vug, 1920 

The author has started work on the “ grey earths" (1) following on 
the studies of M, Girard ( Note sur la adhere de Vhcvea, en Cochmchme) ( 2), 
which dealt with red earths. 

The author used trees in the plantation of MM. Guery and PAris 
at Tan-thanh-Dong. 

M. Guery experimented on the tapping of sectors of varying import¬ 
ance where exploitation had begun at various intervals of time. The 
author found in December, 1919, that it was not wise suddenly to change 
the sectors tapped as the trees had been worked for several years and the 
tappings had reached the basal portion of the tree , tapping thus should 
not be deferred until the moment when yield is small Moreover, by 
alternate tapping dm mg the dry season the bark remaining on the low 
part of the trunk, the best results are obtained In fact, this enables the 
trees to be prepared for alternate tapping, and makes it possible to see 
the influence of interrupting tapping on sectors of equal importance. 

The general plan followed was — 

{A) In December, 1919, a comparative study of the growth and 
yield of the trees under unchanged conditions. 

(D) From January to April, 1920, a study of the influence of al¬ 
ternate tapping on trees in sections worked in a similar way 

(C) From April onwards a study of the influence of alternate fol¬ 
lowing tapping on sectors of varying importance 

During these experiments comparison was always made with trees 
tapped daily, with incisions covering 34 of the circumference. 

The author gives the results of the two first periods of the series of 
investigations. 

A) Study or the growth and ytetd of the trees intended for 
the experiments — The author made use of strips in his studies and 
doubles his expeiiments so as to permit of establishing comparable averages. 

Rows i-6, used as controls, gave at the end of December an average 
daily yield per tree of 3 84 gm of dry rubber The heveas were from 
409 cm. to 1.5 w m., in girth just above the ground 

Rows 2 and 5 tapped every day in December, but destined for alter¬ 
nate tapping {1 month in 2) gave 3.88 gm , per day per tree m December, 
the average girth being from 42 cm., to 1.5 m. 

Rows 3 and 4, tapped each day m December, but destined to be tap¬ 
ped x month m 3, yielded 3.62 gm. per tree per day. Girth 41.2 cm , to 
1.5 m When the experiments were begin the average yield was from 
3.62 to 3.88 gm., per tree per day, and the average increase in girth 
was from 40.9 to 42 cm , which was sufficiently close to permit of a compa- 
ative study. 

(1) For information on the led and grey earths of Cochin-Chma see R , Feb , 1940, 
No go 5- ) 

{2) See R* Feb* 1919* No. 305, and Jan. 1920, No 50. {Ed). 

vm 
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(B) Influence op alternate tapping on the yield of sections 
of simitar importance — The following table gives the influence of 
alternation on the rubber yield per day of tapping as compared with 
controls tapped continuously .— 



Yield pci 

tree 1 ei day Aveiagc of 2 rows 


Conti ols 

Tapping 1 month 

| Tapping 1 month 


m 2 

| m 3 

Jauuaiy 1920 . , 

I 

4 02 gm 

not tapped 

not lapped 

February » . . 

3 27 » 

4 31 gm 


Mardi » 

3 » 

not tapped 

4.69 gm 

April » .... 

2 93 » 

4 39 gm 

— 


Tapping 1 month in 2 gave in February, 1920, an increase of 
1 049 gm , or 31 8 % over the controls, and in April, 1.460 gm., or 
49.8 % more 

Tapping 1 month m 3 gave in March, 1920, 1 41 gm., or 40 5 % in¬ 
crease, a still higher gain 

Influence of alternation on total yield. — Fiom January 
1 to April 30, 1920, the control row of 283 heveas gave 119 483 kg , of dry 
rubber, or an average of o 422 kg , per tree 

The two rows tapped I month ill 2 gave, m the same time, 72 523 kg , 
for 281 heveas, or o 258 kg , per tree, a loss of 46 084 kg , for the 281 trees 

From January to March, the control trees yielded 93 388 kg , an aver¬ 
age of o 329 per tree, and those tapped 1 month in 3 gave 41 044 kg, 
or o 151 kg., per tree The difference per tree is o 178 kg , and tapping 
1 month m 3 has left in the bark, compared with the controls, 48 238 kg, 
for 271 tiees 

This loss of latex is compensated to a certain extent by the following 
factors * — 

(a) An increase in the power of production 

(&) A strip of bark 1 cm , wide (corresponding to 2 month's rest) 
is left at the base of heveas, tapped alternately, and the most productive 
zone of the bark is still workable. 

These results cannot be used for judging the value of the method 
proposed by M. Girard From figures given m tabular form by the 
author, other facts can be deduced. The time necessary for the trees 
to return to their normal yield after a long interruption has been much 
disputed. However, the author's figures show that, on the average 
the test trees equalled and even exceeded the yield of the controls in 4-5 
days after tapping was recommenced. 

The maximum daily yields of rubber of trees tapped 1 month in 2 
are given on the 8th, 9th, 14th, and 17th days ; for tapping 1 month 
in 3 the 10th and 12th days after the recommencement these maxima 
are obtained. 
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<jbo - Alternate Tapping (i). — Il'ilhtm <h V IsHKittUim clu VlonUmt <h Luouhlirtiu, 

Vol. vri. No S, pp ’S, Antwctp, \tunt-l, 1 

A circular published by the Kubbei Growers’ Association and dealing 
with two most important questions, the scarcity of labour in the plant¬ 
ations of the Ear East, and the alternate tapping of licveas. 

The labour crisis is serious iu all the rubber-producing regions of 
Malaya, and throughout the East, with the exception of Ceylon , it is 
rendered more acute by the dearth of food materials, for the diffeieut 
Governments insist upon the production of these, which still further 
reduces the number of labourers required for the lievea plantations The 
demand for coolies exceeds the supply, and wages are rising in an alarm¬ 
ing manner 

Giving the existing state of affairs, no opposition can be aroused 
by the suggestion of tapping the trees only every two days, but this met¬ 
hod is further justified by the fact that there is not too much healthy 
baTk on the accessible parts af the trees in the plantations. In Ceylon, 
on the other hand, where the condition of the bark is better than else¬ 
where, alternate tapping is practised on most of the estates. 

If the bark is used up more rapidly than it can be replaced by nature, 
the plantations are living on their capital 

A certain number of trees have disappeared and some of the bark 
that had been spared has already been lost, owing to various diseases 
of which the most important is “ brown bastThe exact cause of this ma¬ 
lady is unknown, and no control measures have yet been devised Trees 
tapped every two days would be less exposed to “ brown bast ”, than 
those tapped every day ; this is a fact which should be taken into con¬ 
sideration. 

The Council of the Rubber Grower’s Association, after carefully 
considering the matter, advise all companies and owners of hevea plant¬ 
ations to consider whether it would not be possible to remedy the scar¬ 
city of labour by reducing the destruction of the bark either by tapping 
every two days (without lengthening the cut), or by giviug complete 
rest to sections of the plantations where the bark-reserves are percept¬ 
ibly diminishing. 

As regards the price of rubber, if a smallei amount arrived on the 
market, prices would be bound to rise 

<j8i - « Change-over Tapping „ Method Adopted for Rubber in Ceylon. — mren, T„ 

in I>cf'arlm<.nt of Aancullutt, tiylon, HaUiltn A" 17. Colombo, Man'll, 19J0. 

In “ change over ” systems, tapping is peiiodically tiausferred from 
one side of the tree to the oilier, resting each side at intervals This 
system began to be adopted in Ceylon in 1913. Tapping was made on 
the half and quarter method. , 


id *ot methods of tapping, relation between the production of rubber alnl the dc'diuc- 
fion of the baxk, influence of tapping 111 the duration of hevea trees ; choice of tapping me¬ 
thods, Bee k,, Jau., 19.10, No. 50 {Ed) 

• [Mt-tSI] 1 
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The following results relate to the coinpaiative expemnent conducted 
at the experiment Station, Pcradeniya fiom iqi^ to iqiS relative to the 
ehange-ovei tapping at an mteival of 3 months on alternate days on the 
quarter and on the half (the control experiments made it possible to ascer¬ 
tain the effect thereby obtained compared with tapping continuously) 

1) A. slightly mcieased yield was obtained by change-over tapping 
when tapping on quartets, but no increase when lapping on halves. 

2) Six months after tapping, baik renewal was better m change-over 
than in continuous lapping on quarters, but there was no difference in the 
case of tapping on halves 

3) The weight of lubber obtained from a given volume of latex is, 
on the average, the same, whether the tapping is continuous or change-over 

ob2 ~ The Camphor Tree in Algeria and on the Mediterranean Coast — Irabux, m 

RtLiic HoiUcole dc V llgine, Ytm XXIV, Nos 3, j, 5, UP <>1-63 Algiets, Maich-Apnl- 
May, 1920 

Since 1892, theauthor has been making great effoits to plant camphor 
trees in Algeria, with a view to exti acting camphor, not from the wood, 
but from the leaves He has introduced camphor trees from Formosa 
(Japan) which aie flourishing, and whose leaves contain an average of 
1.5 % of camphor during winter 

Certain persons who deny the truth of the author's statements have- 
however, prevented him fiom succcding in getting large camphor plant¬ 
ations established to take the place of those of cork-oak m the very damp 
localities on the coast of East Algeria, where the cork, owing to the cli¬ 
mate, is fat " and of no commercial value 

There is now no doubt as to the camphor content of the trees grown 
in Algeria and on the Cote d'Azur. In 1919, several hectares of the Dou- 
nna Forest were planted with camphor trees from the Algiers Experiment 
Garden, by the Forestiy service, with the cooperation of the “ Comite des 
Matieres premieres". 

The tree grows quite well on the fore.st soils of the coast, and very 
fine specimens arc to be seen in many placcvS, such as Algiers, Blida, Bou¬ 
gie, Rl-Milia and El-Hanser, 

The author estimates that a plantation 25 yeais old would easily 
yield 30 toits of twigs per hectare. As the analyses always .show over i % 
of camphor^ even taking this minimum, 300 kg., of camphor would be 
(ib laj^tf^per hectare, and nearly the same amount of camphor oil. The 
“Txmrn per hectare, would therefor^ be very large, seeing the high prices 
camphor now fetches, and probably will continue to command for some 
years to come (1). 

It is therefore well worth while to develop the cultivation of camphor 
trees in Algeria and along the entire Mediterranean coast, all the more so 

(x) Su. for the mciease 111 the price of camphor, M C a visa’s at tide on IJitat actuel d& 
la ptodmUm rtu camphte> c$$ai$ de culture du camphritr (” The present condition of the pro¬ 
duction of camphor, experiments m cultivating the camphor tree R , May 2930, No 
{Ed) 


[98 



1X33 


SU(rAK CROPS 


since the Japanese industry continues to absorb increasingly large quanti¬ 
ties of the camphor produced m Japan, and artificial camphor, which 
is also used by the trade, will continue to fetch a high price, since more 
than 2 litres of spirits of turpentine are needed to make I kg, of artificial 
camphor, and the preparation of the latter is a very troublesome ope¬ 
ration. 

sugar crop 983 - The Improvement of the Sugar-Cane. — 1 bonmuu (foimei Duectoi of the Mau¬ 
ritius Agricultural Station),Methods of obtaining new varieties oi Cugar Cane, an article 
published by K tr \Very m hib work entitled “ I/Oigamsation bcientifique < 1 e l’agucul- 
ture aux colonies”, m A unities dc Vlnslitul National Ayonomique [Ecolc sufjcucitn tic 
VAgriculture) Series 2, Vol XIV, pp 7^-8}. Palis, 1919 — 11 Wery, (V (from an ai- 
ticle communicated by M Yieillard, T irecteur du Eaboratoire de Genetiquc de 1’Institut 
Scientifique de Plndochine) Ibid, pp 78-71 — III Fkhj ns, V A , Impiovemcnt of 
the Sugar-Cane m Java and Cochin-China, m Bulletin tuucole dc VInstitut Sncnhfique 
de Saigon, Year II iso 6, pp 167-1 So Saigon, June, 1920 

I Methods of obtaining new varieties of sugar-cane. — It has been 
found in all the colonies that the old varieties of sugar-cane, after having 
yielded a longer or shorter series of large, profitable crops, become gra¬ 
dually less productive, until in spite of every effort and the use of suitable 
fertilisers, the yield hardly covers the cultural expenses. 

Whether this is due to actual degeneration, or to decreased vitality 
which renders the plant more susceptible to the attacks of various di¬ 
seases that increase in viiulencc, the fact remains, and one of the chief 
aims of the planter is to obtain new varieties to replace the sugar-canes 
he sees gradually perishing. 

Formerly, only one variety of sugar-cane was grown in the principal 
sugar-producing colonies (the white Otaiti or Bourbon variety) Its yield, 
however, became so irregular, that others were introduced, which fiequently 
have given rise to periods of prosperity for the sugar industry This 
fortunate turn of affairs was often only temporary, for the new canes 
introduced proved exacting as regardvS the soil, and degenerated in their 
turn, sometimes very rapidly 

A Seed-bed canes and selection — When Soi/rwEDKT, m Java in 1887 
demonstrated the possibility of obtaining new varieties of sugai-caue 
from seed, this problem was considered solved, and it was supposed that 
it was only necessaiy to sow cane seeds 111 order to obtain an inexhaust¬ 
ible supply of good! varieties that could be used as occasion ardsc. 
Though the first results have not entirely confirmed this belief, they have 
nevertheless proved that it is possible thus to raise new varieties, some of 
which hove already been substituted with advantage for the old kinds 
hitherto cultivated. 

Sugar-canes obtained from direct sowing are always different from 
the patent plants, and are usually inferior to them. Variation, however, 
occurs, and this is reckoned as a means of procuring occasionally a 
variety possessing the cultural and industrial qualities required m sugar¬ 
cane grown on a^arge scale. From the beginning, many thousands of 

[***#$*} 
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plants have been procured, but those remaining after strict selection are 
but few in number 

The flowers of the sugar-cane do not all produce fertile seeds, the 
fertility of which depends on the variety and the season, whereas va¬ 
rieties obtained from direct sowing show an increasing tendency to bear 
good seed 

The author gives a detailed description of the method of collecting 
and sowing the seed, the cultivation and care of the young plants, and 
the selection of the sugar-cane 

As only a very small number of high quality plants are obtained by 
direct sowing, it was thought that hybridisation, or rather the crossing 
of different varieties, would give better results The probabilities of self- 
fertilisation, or of crossing, vary to a certain extent according to the 
method adopted for the pollination of the seeds 

Self-fertihsation can always be ensured by covering "the panicle be¬ 
fore it is ripe with a muslitf bag. Crossing can be carried out under the 
same conditions by opening the bag and shaking foreign pollen over the 
pistils when they are fully developed It can also be secured in the field 
by mixing varieties that flower at the same time, or by planting (as is 
done in Java) alternate rows of different varieties of sugar-cane that 
flower at the same date In both these last cases, no muslin bags are 
required. 

It would be very useful to be able to detect the dominant character 
of the male or female plant of a known variety, and to transmit it by 
means of artificial pollination. If, however, it were possible to discover 
the dominant character, its transmission would remain most problematical, 
for the characters of varieties of sugar-cane are not transmitted to the 
seed by direct descent No definite results m this direction have been 
attained in the crossing experiments. 

In Barbadoes, m 1904, however, BrHvton Brain suceeded for 
the first time in effecting certain cross-fertilisation. This was done by 
dissecting the flower under a lens, removing the stamens before they reached 
maturity, and dusting the stigmas at the right moment with foreign 
pollen. This is an exceedingly delicate operation in the case of the sugar¬ 
cane for the reasons set forth by the author. It thus appears that prac¬ 
tically the best means of obtaining sugar-canes from seed is by the usual 
methods requiring no special technique, and giving large number of plants 
that can be systematically selected. The quantity ot plants thus ob¬ 
tained compensates for the possibly low percentage of individuals of su¬ 
perior quality. 

The directly-sown canes are distinguished by a number preceded by 
the initial of the country from which they came: B for Bouisiana, J. for 
Java, M. for Mauritius, H for Haurlu, D for Demerara, T for Trinidad, 
B for Barbadoes, etc. 

It should be observed that a cane which is very ordinary in its own 
country, may develop new qualities when imported, but that the reverse 
has also occurred. Hence, while it is necessary to try and get the best 
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varieties, new kinds of sugar-cane must always be experimentally culti¬ 
vated, before being distributed and grown on a large scale. 

In short, the results of the experiments are important, and have been 
confirmed by the success of crops of sugar-canes that have grown from 
seed, and have largely taken the place of the old varieties in some colonies. 

Compared with the latter, they have a more marked tendency to 
flower and set fertile seed, which is an advantage as far as sowing is con¬ 
cerned but not from the cultural point of view. Euither, theie is some¬ 
times a difficulty m finding a-sufficient number of shoots or tops; floweimg 
airests the growth of the stem , and the new varieties are often more sus¬ 
ceptible to the climate, etc. Cultural experiments should be carried 
out in all plantations of fair size, in order to obtain good new varieties 
that can replace the old ones as soon as they begin to deteiiorate. 

B Mutations — Sometimes one stem in a tuft of sugai-canes is 
found to be different from the others. This shoot vauation or mutation 
is generally quite easily reproduced by takiffg a cutting. A wise choice 
of shoots, as well as selection, will often make it possible to take advant¬ 
age of a mutation. 

C. Selection with a mew to increasing sugar content. — The authoi 
quotes the experiments made m Barbadoes, Java, and Mauritius, and 
describes the technique employed. These experiments did not, however, 
give any very important results. 

II. Pasoeroeau Station for Sugar-Cane Cultivation. — This 
is certainly the most complete scientific Institution m the world for the 
study of the sugar-cane or perhaps of any other crop. It has published 
several important "books and pamphlets the last of which consists Of 6 oc¬ 
tavo volumes forming an Encyclopaedia of the Javanese sugar-cane. 

The Station, founded in 1887, is wholly independent of the Govern¬ 
ment. Eike the Pakalonga Machinery and Technology Stations, it belongs 
to the Sugar-Cane Planters’ Syndicate, which represents 157 plantations 
of an average of 1000 bourn (709 hectares, 1 bouw =- 0.7096 hectares). 
The author describes the administrative and financial organisation of 
the Station. 

In addition to the offices, aichives, and libraries, the Station includ¬ 
es :—- (1) A laboratory for physical soil-analysis; (2) a laboratory for 
chemical soil-analysis; (3) a botanical laboratory, (4) a lecture theatre 
for courses of lectures to planters ; (5) a laboratory for the study of cer¬ 
tain questions relating to sugar-cane cultivation and the industry; (6) a 
laboratory of sugar-cane bacteriology; (7) a laboratory of soil bacte¬ 
riology ; (8) an entomological laboratory; (9) a laboratory for testing 
sugar-cane juice; (10) an electrocultural plant (so far no results); (ir) a 
died where methods of rat destruction are studied; (12) a set of vats 
for making sugar according to native methods (for using sugar-canes 
grown at the Station but not reserved for selection). 

HI, The Improvement of Sugar-Cane^ in Java (and in Cochin- 
Cw$ai A. Java* —• At present there are over 200 varieties at the Pa* 
soetoean Experiment Station. 
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Many hybrids have been tested, especially those obtained in the first 
instance from the very strong, wild sugar-canes known in the West In¬ 
dies under the name of “ Glabah ” (Stic char uni spontanemn I/) Of the 
countless individuals tested, many have been rejected, and there are only 
a few which can be said to be really of great value The series of ex¬ 
periments which are always going on, is moreover endless 

Amongst the best and most highly prized varieties, the author 
mentions the following (according to J van Harrkvixld) li K, 28 * 
247 B;D J 52,100 POJ , E K 2 , P qo , S W 3 , Cheribon noir , F-jep 24, 
These varieties covered 91 % of the total area under sugar-cane in Java 
in 1919-1920 

The first hybrid of any value was 100 POJ, which is the result of a 
cross made m 1893 between the dark-red Borneo sugar-cane and the 
lyiizier variety; 247 B is a cross Cheribon y Canne morte Four othei 
hybrids should be mentioned * DI 52 and S W 3 (= Batjan k Cheri¬ 
bon), 36 POJ and 139 POJ (crosses between " Cunnee'* from British 
India and improved varieties) 

A graph constructed by M Ph. van HarrBve^d shows that the su¬ 
gar production has been more than quintupled in the 77 years from 1840 
to 1917, as it has increased from 23 piculs to 130 piculs per louw (1). 

As the varieties are increasing, it is necessary to find characters 
which allow them to be distinguished from one another as exactly as pos¬ 
sible At present, the following order has been adopted in the descrip¬ 
tion of the varieties : — 

1) Stalk . — Colour, shape, wax-coating, haiis. 

2) Internodes * — Size, shape, appearance 

3) Nodes — Shape, “ verules hairs, number of rows of buds 

4) Eeaves and sheath:— Shape, appearance, colour, hairs, etc 

5) Tuft — Shape and character, 

6) Juice .— Composition 

7) Stem *— Number and appearance of shoots 

As soon as new varieties have been obtained, then value must be 
ascertained by truly comparative methods. The fust experiments are 
undertaken in ordei to eliminate the unfit, each variety being tested in a 
separate plot; then follow the orientation tests These preliminary 
trials being completed, the value of the best varieties is tested “by division 
experiments ” In these, the compartments reserved for the variety A 
under study alternate with those planted with the variety B, with which 
it is to be compared : the so-called “ touchstone In this way a kind 
of chess-board with alternate squares, usually 24 m number, is obtained : — 


A 

B 

A 

B 

B 

A 

B 

A 

A 

B 

A 

B 

B 

A 

B 

A 

A 

B 

A 

B 

B 

A 

B 

A 


(1) 7 bourn =s* hectares; 1 picul » 100 kattxes =» 61,761 kg. 136 lb, (Authors* 
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As many as 3 varieties, A, B, and C can be compared, but this is 
the maximum ; then there are 36 divisions for the new varieties and 13 for 
“ the touchstone variety 


A 

B 

C 

A 

B 

C 

B 

C 

A 

B 

C 

A 

A 

B * 

C 

A 

B 

C 

C 

A 

B 

C 

A 

B 

B 

C 

A 

B 

C 

A 

C 

A 

B 

C 

A 

B 


The author describes this method in detail, as well as the system of 
harvesting and of examining the results As regards the latter, the prob¬ 
able error must he determined (for all the divisions planted with the 
same variety at the same time do not give identical results) ; for this. 

Dr. Ph. van Harre veld’s formula is used E = l/ - SUl —-—- , where & 

\ n (n — 1) 

is the difference between the production of each division and the average 
production, and n is the number of divisions used at the same time in each 
experiment A, B, or C. The results are entered on the following Table : — 


Sugar factor .... Bate of harvest .... 'Experiment Field No. . . . 


Yield m cane 

Field in sugar that can m extracted 
first from the juice extraction 

No. 

of div¬ 
ision 

Yield 

a 

d* 

Prob¬ 

able 

error 

No. 

of div¬ 
isions 

Yield 

d 

d* 

ah le 

error 

Per 

division 

Per 

hectare 

Per 

division 

Per 

hectare 

X 

3 

5 

etc. 

Total 






r 

3 

5 

etc 


— 

- 

-- 

n *• 





E — 

Total 



The data obtained are marked on the map of the experiment field, 
The cane production is noted in the top left-hand corner of each divi¬ 
sion, the saccharose content of the juice in the centre, and the sugar 
yield in the bottom right-hand corner. All divisions of which the cane 
yield is at least three times greater than the probable error are marked 
with one red circle, and a second red circle is added if there is the same 
excess of sugar. Bow yields are indicated in the same manner, but the 
circles are blue, instead of red. As all the divisions included in the same 
experiment have been coloured, shaded or cross-hatched, in the end a 
chess-board is obtained showing the relative value of the different lines 
according to the orientation (east-west, or south-north), and the varying 
richness of the soil. Any comparative difference in yield below 3 times 
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the probable error is not regarded as of importance; before arriving at 
a definite conclusion, it is, however, necessary to refer to the Experiment 
Garden memorandum-book m which all the data of the experiments 
will have been carefully entered 

The method described is not only employed in the selection of va¬ 
rieties, but also for resting fertilisers, the effects of irrigation, cultural 
systems, etc. The author gives instances of its use in the case of ferti¬ 
lisers, and also deals with the methods of soil analysis m Java, giving 
an instance of its application to Cochin-Chmese soils which he sent to the 
Pasoeroean Station for analysis 

B, Cochin-China (i). — The author sent to Java samples of the 
\aneties of sugar-cane most cultivated in Cochin-China. The informa¬ 
tion given to him by M Ph, van Harrevetd was as follows *— " Chi¬ 
nese ” Cane No. I: — Slender Japanese Variety which, on account of its 
vigour, resists cold climates better than thick 'varieties; resembles the 
Hong-Kong Tek-cha ” cane, which the Pasoeroean Station has already 
in its collection. 

" Yellow cane No. 2 ” •— this is the Bahama variety, largely grown 
in Hawaii and used m Java m the Panorogo districts under the name 
of "Mata-ete” (2). 

“ Red Cane No. 3 ” . — this is probably the variety known in Tengger 
as “ Teboe Baloeng It was gathered in November at Poespo, near 
Tosari. 

“ White Cane No. 4 ” Probably the White Djapara 

“ Red Cane No' 4 ” * — Closely allied to a variety received at the 
Station in 1904, and sent from the Ketegan sugar-factory under the wrong 
name of Ardjoeno; this cane had the typical double nodes 

Of this collection, Nos. 2, 3, and 4 were sent to the mountains to re¬ 
move them from any danger of contracting the “ sereh ” disease. 

The author concludes that Cochin-China possesses valuable species 
of sugar-cane which, however, have to be found, selected, improved, and 
studied from the cultural point of view, in order to obtain the highest pos¬ 
sible sugar yield, from them 

984 - Sugar MaiZd* — See No 10 28 of this Revwio 

985 - The Cultivation of Different Varieties of Coffee Plant in Tonkin. — Borcl m , 

m Les Cahtcrs Colomatnt, Institut Colonial de Marseille, ** IS expansion colomalc ”, New 

Series, No 23, pp -27*38. Kruglies August, idzo 

C atrary to what is maintained by some authors, th? author states 
that coffee-growing is a paying industry in Indo-China, except at an un¬ 
usual time like the present, when the value of the piastre is extremely high. 
He, however, considers that Coffea robust a is not suited to Tonkin, In 

(1) For Sugar-growing m Cochin-China, see M. Quesnels* report to the Colonial Agri¬ 
cultural Congress in Pans* r 918, of which an abstract is given m R ,Nov ,1918, No rt^o. {Ed J 

(3) A Javanese name denoting that the diseased. sugar-cane resembles a plant oi citro- 
nella or oi sweet vernal glass (Antho\anihum odoralum) (Authors* note) — See R Oct. 1917, 
No. 9*3- (J&O 
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fact from its not being able to stand occasional cold winters, it is useless 
to grow it tlieie, although it may do well in Cochin China and South An- 
nam, The author has been tiymg for 12 veais to cultivate it in Tonlun 
but has finally resolved to up-root the 6000 plants he had at Da-Han, 
although they are m excellent condition, and only to keep a few individuals 
to serve as a control, like those m his plantation at Bavi. 

Coffea hberta, like Coffea robusta, is not a variety for Tonkin While 
the average yield of C. arabica at Da-Han, and Bavi, was 500 gm , per 
plant, that of C robusta never exceeded 150 gni At the last picking, 
2 kg , were obtained from C excclsa (Chan) , goo gm., from C arabica, 
and 150 gm , fiom C robusta All the varieties had, however, received the 
same care 

It must not be supposed from these figures that Excclsa is an ideal 
variety, its berries are most susceptible to the cold January fogs, for as 
thej r are not ripe belore J uly, they are not fully developed so early in the 
winter. The 1919 crop was good, thanks to the mild winter, but other 
yeais, the yield was only 600 gm , to 1 kg , m the Da-Han plantation, where 
the plants received the same attention as the Arabica variety. It should 
be mentioned that theie are only 500 Excclsa plants per hectare, as 
against 1000 Arabic as, 

t)S6 - Cinchona Bark from East Africa and the Cameroons.— Bulletin ot flu imperial, 
Tnstihth, Vol xvrn, No 1, pp 22 2*, T y oudon, Jan -IV arch t*)2o 
In addition to Java, India and Ceylon whence cinchona bark is now 
chiefly obtained. Cinchona tiees have been introduced into other parts 
of the tropics Samples of bark from the former German Colony in East 
Africa and from the Cameroons have been received and examined at the 
Imperial Institute, and these are described in the piesent article. 

Cinchona chips from East Africa . — The manufacturers to whom 
the first samples of Hast African bark were submitted for evaluation in 
1918 expiessed a desire to purchase a shipment of the bark, and in 1019 
a consignment was forwarded to the Imperial Institute by the Acting 
Administrator of the former German East Afiiea. The consignment con¬ 
sisted of 52 bags of cinchona chips which were apparently derived from 
Cinchona succmthra and x bag of quills (net weight ho lb), which more 
resembled the C. Ledger tana type of bark. 

A chemical examination of these samples gave the following results: — 



Chips 

Qtulls 


% 

% 

Moisture 

8 8 

JO () 

Total alkaloids 

5 86 

4 l <5 

Quinine (z) 

x 8r 



(!) Fquivalent to crystalline qmmnc sitlpPale 

It will be seen that the yield per cent, of quinine was higher in the 
sample from C. Lcdgemana than in the chips from C, succirvbra. 

> In 1918, the samples of chip bark from the latter material yielded- 
3*39 % crystalEne quinine sulphate compared with 2.45 % from the 
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present consignment, whilst the yield was comparatively the same for 
both years from the quills resembling the C Ledgeriana bark 

The results of the investigation confirm the view that cinchona bark 
of good quality can be grown in East Africa, although the samples of C 
snccirubra have shown variation m the amounts of total alkaloid and qui¬ 
nine present It would therefore appear desirable to take steps to extend 
the plantations of cinchona trees, particularly of the C Ledgeriana type, 
with a view to the production of the bark for British manufactures 

Cameroons — Cinchona has been produced from experimental 
plantations established by the Germans at Buea m the Cameroons, and 4 
samples of bark from these plantations were received from the Government 
of Nigeria for examination at the Imperial Institute m 1918 

The bark had been stripped from the trees and dried in the sun 
Sample No i was collected fiom trees growing at an elevation of about 
3000 ft, samples Nos 2 and 3 were fiom a plantation about 200 ft. higher 
up the Cameroon mountain, and No 4 was from a plantation at a still 
higher altitude. The 4 samples were similar in appearance, and consisted 
of quilled pieces of natural bark ; the outer surface was in many cases 
covered with lichen , the inner surface was dark reddish brown and the 
fracture was light brown 

The baiks were analysed at the Imperial Institute with the following 
results: — 


No. 2 N >. 3 No. 3 No 4 

Total alkaloids ♦ . 7 5 63 7 o 83 

Moisture 0 <j 10 2 10 3 10,1 

The value of the cinchona barks depends chiefly on the amount of 
quinine obtainable by the process used by the manufacturer , the samples 
were submitted to a British firm of manufacturers for furthei examination, 
and the following results weie obtained — 


Ouimue alkaloid . 

N, 3 

% 

0 1 f 

No 2 

0 

**> 

5 <)3 

No 3 

0 

jo 

S 27 

No. 4 

'jo 

3.28 

Cmchtmidinc 

0,33 


023 

I 17 

Yield ot crystalline qujnme sulphate 

8 T<) 

(> 7^ 

7,0 s 

7 1 


These results show that all samples are of good quality, furnishing 
from 6 7 to 8.2 % of quinine sulphate. 

It appears probable that samples 1,2 and 3 were derived from the 
C. Ledgeriana type, and sample 4 was probably derived from a hybrid 
The results show that these cinchona barks from the Cameroons 
furnish more quinine sulphate than the average cinchona bark from Java. 
It is possible, however, that when the trees are regularly stripped, the per¬ 
centage of quinine may be diminished. 

Investigations have proved, nevertheless that only small quantities 
of cinchona trees exist in the Cameroons, and that all the trees are of the 
C * Ledgeriana variety 



v VRIOUS CROPS 


1140 


VARIOUS CROPS 


987 - Broom as a Paper-Making Material. — bun, k ,m lont>uid'<i'juuiiun> puitniue, 

Year, 8 \> Vol 3 3,New vSene^Iso 8, pp 150-151, and Iso <>, pp 17 vi? j Pans Vtb , 1 

M Ardottin-Dumazkt lias recently drawn attention to the possibility 
of utilising broom (Sarolhamnus sc oft arms) as a paper-making material (x). 
N. Rog£r took up this question m 1903, and the investigations made also 
by the author 111 1912, 1913 and 1914, and the communication winch he 
received from Prince Borghksk with respect to the trials conducted in 
Italy, have led him to the conclusion that the attention of farmers and 
manufacturers should be directed towards this use of broom. 

The author first deals with methods of cultivation, a matter which 
should be considered, as the production from wild plants would be insuf¬ 
ficient 

As regards sowing, the seed should he collected before it is ripe and 
left to dry in a well ventilated place. In the spring the seed should be 
sown very thinly in a field of oats, and in small holes 1 m. apart, putting 
2 or 4 seeds in each hole hater the seedlings are thinned out to 1 plant 
per hole. In the spring of the third year, the plants ate cut back to a 
height of 30 cm., to encourage sucker growth, the numerous branches 
which thus develop are cut each year and utilised for industrial purposes. 

It is possible to obtain 10 oqo plants per hectare.in this way and to 
cut as many as 3 times from the second year onwards with a constant yield 
for 20 years According to the data recorded in Italy, the average yield 
per annum is from 200 to 230 quintals per hectare It is estimated that 
12 000 quintals of green broom yield 6000 quintals after diying, and that 
this quantity will provide 4200 quintals of paper pulp 

After drying and dressing, the dried broom is passed into a cold, al¬ 
kaline bath containing either a mixture of sodium carbonate and milk 
of lime, potash, or some other alkaline substance in suitable proportions 
to give the same results as the caustic soda. After 3 or 4 days, the disag¬ 
gregated branches are taken out of the bath, carefully washed and put 
into another bath containing 1 to 2 % chloride ot lime The stems re¬ 
main in this bath for 2 or 3 days until they become very soft; they are then 
taken out and plunged into a cleansing bath containing a small quantity 
of sulphuric acid or sodium hyposulphite. 

After this treatment, the broom is crushed in order to obtain the re¬ 
quired fineness of pulp. 

The liquid from the baths containing either alkaline soda, potash 
ox other alkalis, retain the chlorophyll, and dissolve the gums and resins, 
a part of which is saponified and a part set free. By adding fats or oil 
to this liquid, a good-quality soap may be obtained. I11 short, the manu¬ 
facture of paper according to this method includes the following opera¬ 
tions* — Cutting; beating; soaking for 6 to 7 days; further grinding! 
expression in a hydraulic press (to eliminate water, chlorophyll and other 
byproducts), separation and washing n the so-called “ hollandaise No. Z ” 
machine; and finally grinding. 

Jaitrml d’A^ncultura pratique, No. 45, Dec, n iqk), 

0**3 > 
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To treat 16 to 20 quintals of dried broom in one day, and obtain a 
yield calculated at 12 to 14 quintals of paper pulp, the following plant is 
necessary — 2 cutters, 3 cylinder crushers, 2 hydraulic pi esses, 4 " hollan- 
daise machines, and 2 grinding machines. 

Apart from the residue formed m the alkaline liquid, the infusion 
leaves a definite lesidue composed of chlorophyll and gum which will yield 
38 kg of good-quality soap per quintal of pulp. 

Considering that with maceration and steeping, a yield of as much 
as 75 % is obtained from fibrous vegetable materials (straw, bamboo, etc), 
it is evident that the utilisation of broom as a source of pulp supply 
constitutes a valuable supplement to forest trees whose exploitation 
will only be possible after a considerable time (1). 

988 - The Origin of the Cider Apples Cultivated in Normandy and Brittany. — Cur 

v\LiER, A m the Comptes rend us de VAcndemie des Sciences, Vol Cl,XXI, No ii, pp vsi- 

523 Paris, Sept 13, 1920 

There used to exist, according to certain authors, several thousand 
varieties of cider apples in France, but their origin is little known. Up to 
the end of the last century the existence of only one species was known, viz , 
Mahts comma ms Eamk., which combined the qualities of the wild and 
the cultivated apple, but not including those from the Eastern Asiatic and 
North American Malus , which are very different species. Under the present 
state of scientific knowledge it appears necessary to split Malm comments 
into four elementary types which can be crossed and produce numerous 
fertile races from which the different cultivated species originate These 
are M . acevba Merat the M . dasyphylla Borl^h and M. praecox Borkh. 
(the last two being often combined under the name M . pumila Mill), and 
M . pmnifolia . 

The species M acerb a was created in 1815 by Mfrat for the apple 
trees which grow wild m nearly all the European forests. It had already 
been classified as M. sylvestris Miller (1759) and M spinosa Roussel (1806). 
The latter, being the oldest name, should be retained. 

It is generally supposed that French cider apples have been derived 
from M. acerha and the eating apples from M. dasyphylla. However, the 
author, after examining numerous specimens of cider apples in the west 
of France concluded that they have all sprung from M. dasyphylla. 

M, acerba has grown wild in the forest of Europe since very ancient 
times Apparently it was the only species used for making cider up to the 
IX century; it was not cultivated but the apples were gathered in the woods. 
The good Normandy cider apples sprung from grafts brought from the 
north of Spain (Biscay and Asturia), and persisted a long time. It was 
between the XIVth and XVIIth centuries that the cultivation of the cider 
apple extended to a large part of Normandy and Britany, The species 
introduced from Spain was M. dasyphylla , which originated in Armenia 
and Turkestan, where G. Captjs found it in 1881, growing wild in the fo- 

(1) Another species of broom {Sparhim juncmm) haw been used as a paper-making ma¬ 
terial. See R , Feb , 1920, No 204 {Ed,). 
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rests; its cultivation has spread around the Meditenanean basin from 
the earliest times. 

M. praecox is the “ Pommier Paradis” or “ Pommier Saint Jean,” 
which is used by horticulturists as a stock to obtain the dwarf garden va¬ 
rieties It originally came from Southern Russia and from Asia Minor, 
and appears to have been introduced into Europe at the time of the Sru- 
sades 

M finmifolia is a native of Central Asia and its cultivation has spread, 
on the one hand towards Russia and Siberia, and on the other towards 
China and Japan (i). 

The four species cited and their various descendants, about winch 
little is known as yet, transformed by cultivation and inter-hybridisation, 
have furnished many varieties of cultivated apples. 

Occasionally the nurseries show recessives presenting almost pure 
parental characters M baccata Borkh. and other microcarpous Asiatic 
species, when crossed with the modern cultivated varieties have yielded 
new ones able to withstand cold and which are increasingly cultivated 
in Canada. But these have not yet been tried in the mountains or the 
North-West of France, although they offer good prospects for these regions. 

989 - Wild Apples at Tran-Nlhn, Laos (a). — Mrapxnut, R.., m the Bulletin agncolc de 

Vlmiitut Scientifique de Saijon, Vol II, No % pp, 204-211. Saigon, July, 1920. 

There are many species of wild apple at Tran-Ninh and complete 
specimens have been sent to M. A ChevaeieR (Director of the Institut 
Scientifique de Saigon) with a view to their botanical determination. 

The author gives the main characteristics of four species :— 

Species I [Sample N°. 7) — First branches commence 2 m , abo\e 
the ground when grown in the open air, and in the forest 8 m., above 
the ground. Wood hard and yellow amber in colour, grain fine and close 

In 1920, flowering commenced on March r, and lasted 8 days. The 
fruit was rij.e at the beginning of October, and picking lasted one month. 

The apples are round, bell-shaped near the stalk, yellow, and possess' 
a pleasant odour : the fish is too bitter for use at the table, but when su¬ 
gared and roasted it is quite good. These apples make excellent cider. 
The trees are very productive, mature specimens giving 500 kg., of fruit 
at the rate of 15 apples per kg (66 gm , per apple). 

Species II [Sample Nos. 10 and 11) — Trees as much as 12 m , 
high, in 1919, commence flowering on March 20; ripening begins at the 

(1) See R , July~Aug » 1920, No* 760 and ?6r {Ed) 

(2} Tlie question of the cultivation of European fruit trees m Indo China is being 
followed up by MM Chevalier and Mi e villi: Already these authors have published 
several articles on this subject:-— Fruit cultivation m Indo-Chma. R., July Sept*, 1919, 
No. 90$. The cider apple of the high plateaux of XndoCbma Ibid , No. 909. Research 
m the Amygdalaceae and hardy apples of Indo-China and south China, R. July-Aug. 1920, 
No, 760. See also the note by M Retie on Fruit trees of, Tonkin, R„ Jan , 1920, 
No* 58, 
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end of October and lasts one month. Fruit lound, larger than the pro¬ 
ceeding ones, and giving 12 apples per kg (83 gui per apple). 

Species HI (Sample No 13) — Fruit like a quince in iorm Flowered 
in 1920 between March 20 and 27 but no fruit was set on the old trees 

Species IV (Sample No 14). — Fruit elongated, yellow, and perfumed. 
Ripening fiom the end of October to the end of November. 

As legards fertilisation, the late varieties of fruit whose flowers are 
subject to rainstorms, give very irregular yields. 

The wild apple exists at Chapa, m the province of bao-Kay, and 
thus grows at an altitude of 1400 metres , at Tran-Nmh it grows at 1200- 
1300 metres. It grows very scattered ; its natural habitat seems to be 
m the forests but it is also found around the Pagodas, probably planted 
there bv the Bonzes. At the Agricultural Station of Xifeng-Khouang, 
an orchard was started from seedlings. The best time for this is February, 
when there is no fear of frost. The seeds, covered with fine earth to a 
depth of x to 2 cm , take roughly one month to spring up in the open, 
provided they are watered lightly and regularly. When the seedlings 
reached 30 cm , in height, they are transplanted to the nurseries 50-70 cm., 
apart As they fear the sun they must be shaded while young or sprayed 
with lime-wash ; the suckers should be cut off 

Final planting can take place in the second year, in December or 
January after a preliminary lime-wash to protect the thin bark from the 
sun. They are pruned at a height of 2 m,, in order to help the fruit¬ 
ing branches to develop. The trees begin to yield fruit about their 10th 
or 12th year 

The author has not succeeded in grafting the wild apple with French 
varieties. 

He has made excellent ciders, both dry and foaming, from the wild 
apples of lian-Ninh, and describes the method of preparation. The 
apples can also be dried according to the author’s method (1), a hundred 
kg., of fresh fruit giving 20 kg., of dry slices. Dried apples may also be used 
for cider-making, but the result is not as successful as when fresh fruit 
is used. 

The author suggests that the planting of wild apple trees along the 
roads of the higher regions of Indo-China should be given a trial by the 
Administration, in a way similar to that employed in Normandy and in 
several departments of France. 

990 - Parthenccarpy in the Apple-Tree. — manaebsi, a and Romagnpli, g , m 11 coi- 
tivatort. Year 66, No 22, pp 521-525, figs 3, Casale Monferrato, August 10,1920 , 

It is well known that the fruit of the apple-tree, like that of the pear 
and some other trees, can develop without fertilisation having taken place. 
Such fruit not only differs from the normal product in being seedless, bnt 
in its shape, which is frequently characteristic, thus enabling it to be dis¬ 
tinguished during the early stages of growth. 


(1) See R , Jan., 1920, No. isi. (Ed.) 
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Parthenocarpy is of direct practical interest, for seedless varieties 
are the best to cultivate, being less subject to those external factors that 
may hinder or prevent regular fertilisation 

Seedless fruit cannot, however, be obtained from all varieties of 
fruit-trees R. Ewert (Blutenbiologie und Tragbarkeit unserer Obsta- 
baurne, in Landwirtschaftlichc Jahrbucher, Vol XXXV, Paits x-2, pp 259- 
257, 1906 , Die Parthenokarpie oder Jungfernfruchtigkeit der Obstbaume, 
Berlin, 1907 ; Neuere Untersuchungen uber Parthenokarpie bei Obstbau- 
men und emigen anderen fruchttragenden Gewachsen, m Z andwtrlschaftliche 
J ahrbucher, Vol. XXXVIII, Parts 5-6, pp. 767-839, 1919) recognised the 
parthenocarpy of the Cellmi and Charlamowski varieties (Borowitski X Du- 
chesse d’Oldenbourg) ; Mr. BesitE (Gordon Corrie, in The Journal of He¬ 
redity, Vol VII, pp. 365-369, Washington, 1916) adds the Bold Derby 
variety, and Sig Manaresi (Contribute alio studio della partenocarpia 
nel pero e nel melo, in Bolleilmo dell’Associazionc orticola professionals 
iialiana. No. 6, San Remo, June, 1915) adds yellow Belfiore Amongst 
varieties with incomplete parthenocarpy, M. Ewert classes Golden Winter 
Pparmain and Summer Calville de Eraas, but Sig Manaresi has shown 
that, in all probability, the former should be omitted from the list Ac¬ 
cording to Mr Ewart, no parthenocarpy exists in the following varieties: — 
Cox’s Orange, White Astrakan, Bismarck, White Winter Calville, Hawthorn- 
den, Eangton Incomparable, Emperor Alexander, Bard Suffield, Cox 
Pomone, Downton Poppina, Eondon Poppina, Baumann Reinette, R 
Burchardt, R. de Eandsberg, Skiliankowoi; and according to Sig. Mana- 
REESi’s investigations, Antonowka and Reinette of Champagne. 

The authors have continued the search for parthenocarpic varieties 
of apple-trees, and carried out experiments in 1915 and 1916, paitly m 
the Garden of the Royal Agricultural College at Bologna, and paitly in 
an orchard belonging to the Bologna Horticultural Establishment of 
Bonfigeioli and Son These experiments were made m the manner advis¬ 
ed by M. Ewert : the fertilisation of the ovules was prevented by cover¬ 
ing the stigmata of the flowers some days before they opened, with a so¬ 
lution of sodium silicate or some other substance which by its mechanical 
and chemical action completely hinders the germination of the pollen. 
It is sufficient to carry out this operation on a small number of the flowers, 
choosing the finest and earliest, and removing the others, as well as 
all later formed blossoms. Near the tree thus treated, there will he 
one or more specimens with intact flowers, which can thus serve as 
controls. 

•The results of these experiments were as follows: — The varieties 
Erancescona and Graham’s Royal Jubilee are parthenocarpic; Starr and 
Stump are partially parthenocarpic ; there is no parthenocarpy in Calville, 
Banquet,. Honey, Noire de David, Red Pearmain, Prefet Goully, Quetier, 
Rambour de Wmnitza, Reinette, and Zolotoi Kouxski 

In order for these results to be of general application, they will have 
to be confirmed by experiments carried out in other years and different 
places, as they are not everywhere the same. 
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9<j i - Observation on the Apricot and Some Other Trees of Eastern Morocco. — Du- 

CHwi ikr, X< (Prof at tlic JVai^on-Carne School of Vgucultuic, Ali*iu>), m Retna, Hutlifolc 
d'Al v lie , Year XXIV, Nos pp tV5i, hg- *8 Algicit, IN"arch-Apiil-I\Xd3 iocu 

In some paits of East Moiocco, apucot trees attain an unusual size, 
some £>f them measuring over 3 111 , 111 girth , the authoi himself saw one 
with a diameter of 1 metre 

The author suggests the lorniation of orchards and the planting of 
row of different trees on either side of the roads 111 damp or irrigated di¬ 
stricts Amongst the local species most adapted to this purpose are the 
“ betaum/* nettle tree, carob, white poplar, olive, tamarisk, and date palm. 

The orchards would not only produce a large quantity of apricots 
that could be used fresh, but would support a canning industry Apricot 
paste, fruit preserves (such as are made at Orleansville and Relizane), 
and dried apricots could all be made, thanks to the dryness and heat that 
prevail m Eastern Morocco at the end of May and in June, which is the 
time when the fruit ripens 

The author also gives tHe results of his observations on apiicots in 
1916-17, with the object of drawing the attention of fruit-growers to the 
present condition of the different varieties 

As grafting is never practised by the natives, the number of varieties 
is considerable, and some of the fruit is remarkably beautiful and fine. 
In the markets (esepcially at Taourirt, for instance), there are fiuits of 
every shape (spherical, oval, flattened) and of variable size, from the 
" mech mech ” which aie not much larger than billiard-balls, to apricots 
that would be in no wise inferior to the best improved Erench varieties, 
if more attention were given to the trees The bright colouring of certain 
fruits is most striking, the colour and flavour of the pulp is also very 
variable. 

The existence of these differently shaped fruits greatly increases the 
interest of the study of the apneot in Eastern Moiocco, where the systema¬ 
tic choice of native varieties, without in any ways interfering with the expe¬ 
riments m improving existing varieties which are habitually carried out 
in new countries, would no doubt lead to the pi eduction of more uniform 
fruits, and at the same time, improve their quality, as the soils of certain 
valleys, amongst others of Oued Za, are very suited to the cultivation 
of the apricot-tree, and also to that of the fig. 

The fig is still more commonly grown than the apricot. In the Oued 
Za valley, magnificent and very distinct varieties are to be seen. The 
fruit is delicious and is of all possible colours and shapes — Ribbed, 
green, or violet, pltun, yellowish-green, glaucous ; elongated, pear-shaped, 
spherical, conical, flattened, etc The fig-tree is worth careful study, in 
order to make known its best varieties. Its fruit begins to ripen at a time 
when the apricot crop is partly over, therefore the two kinds of trees could 
‘be worked in together, and would be a source of considerable revenue 
to the districts. 

Other fruit-trees, such as olives, vines, pears, etc., are also worthy 
of interest. 



VINE 

GROWING 


1146 imuir GROWING — VINE CEO WING 


The author gives a botanical description of the varieties of apricots 
based chiefly on the charactcis of the stone He mentions the obsei va¬ 
rious of numerous writers which form an extensive bibliography. 

The cultivation of fruit-trees, especially oi the apricot, ought 1o be 
greatly extended in Eastern Moioceo Apricot-growing is necessarily 
limited by the water-supply, although the tree is not dependent on irriga¬ 
tion, in fact being often cultivated without it in the mountains of Al¬ 
geria , m the plains, one or two waterings suffice. The climatic condition 
must, however, be taken into consideration, for early flowering makes the 
apricot very susceptible to frost 

The cultivation of the apricot is very remunerative, and it is not more 
difficult to grow than other fruit-trees, such as the orange, or the Japane.se 
medlar. Further, there will always be a ready sale for the delicious pre¬ 
serves, etc. made from tlie fruit. 

992 - Pithecolobium Saman, Forage Tree for Tropical Countries.— See No <>?o 
ol this Rcoi^bJ [Ed) 

993 - First List of Vines with Female Flowers. — sannino, v a , m Rivisu* di Am/>c 

Year I, No 13, pp 180-191 AJha-IyJvorno, July 1,1920 

Most of the vines cultivated for their grapes are hermaphrodite, and 
those with female flowers are in the minority. 

The two kinds of flowers are distinguished by their stamens, which 
are long and almost straight in hermaphrodite flowers, and short and 
folded/over the ovary in female flowers. Further, the anthers of the for¬ 
mer contain much fertile pollen; those of the latter contain little pollen 
and that is sterile. 

Amongst vines growing fxom seed, like wild vines, plants with male 
flowers are also found They are without a central ovary but their stamens 
resemble those of hermaphrodite flowers It is known that such vines bear 
clusters but no grapes, as fruit-dropping is the sure and inevitable rule* 

Vines with hermaphrodite flowers are little if at all subject to non¬ 
setting, for if their floweis are not fertilised by feitile pollen fiom other 
vines (which is the most common form of cross-pollmation), they are fer¬ 
tilised by their own (direct fertilisation). 

The non-setting of vines with hermaphrodite floweis is due to slerile 
pollen, is spite of the conformation of the flowers, as the author observed 
at Catania, in the case of sterile stocks of “ Catarratto 

Vines with female flowers are subject to non-setting in rainy yeans, 
because they are not fertilised by the pollen of other varieties, and their 
own pollen is sterile. Non-setting may also take place in fine weather, 
should the female flowers open much later than other flowers with fertile 
pollen. Such is the case with a nameless variety that the author found 
in flower m 1893, at Mercato $. Severino (Salerno), early m July, when 
the grapes of the other vines were already of considerable size, 

A list of vines with female flowers is not without practical utility, 
for in the greater number of cases, such vines are subject to non-setting 
to’ a greater or less extent, and thus their yield is variable. Therefore, 

[***4**] 
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the author considers it worth while to publish this first list, compiled 
from the Rovasenda collection and from the other vines at the Alba 
Vine-groWing School The list is not complete , the Vitts Labmsca, direct 
bearers ale still wanting as well as many recent diiect bearers obtained 
by artificial crossing m the experiments of M Coudkrc and other Trench 
and Italian investigators 

This list becomes of additional importance, when the stiucture of the 
flowers is correlated with setting and non-setting, and with the extent 
of the latter 

Cases of non-setting are not very common in hermaphrodite flowers, 
but it occurs not only m <c Catarratto ” m Sicily, but also m tf Cabaret,' 
especially when this \ anety is grown on its own roots 

In the study of vines, the characters of the flowers are some of the 
most constant characters of the plant, for this reason, a vine with female 
flowers, when propagated by cuttings, layering, or grafting, will always 
bear female flowers. This fact will be very useful in distinguishing a vine 
with female flowers, winch cannot be mistaken for others bearing herma¬ 
phrodite blossoms. 

The list in question is given below : — 


Agon Mastos 

Foieella 

Axbatly Isium 

Eoilomo di Basilicata 

Aleatico de Cdreega 

Crranella 

Alionza de Bolonia 

Gentile negra de Pei mo 

Aluk 

Greca rosea 

Augibi 

Oios Guillaume de Nantes 

Augibi de grauos ledondos 

Gros negro oval 

Bakator 

Gros Ribier 

Bavtarda dc Madeia 

IIucvo de gato 

Beilmo 

Kakonr bigasse 

Bianca grossa 

Bambrusco dc Soibura oxlia 

Bieanc 

JyUeone bianco 

Blanc d’Ambre 

Madeleine angevlne 

Brag<he blanc 

Maddalena realc Pirovano 

Campunella del Vesuvio 

Malvasia de Asti 

Ca tan at to 

Malvasia dc Cantdia 

Catalanesca blanca 

Malvasia negra 

Catalanesca esf£rica 

Malvasia negra de Nizza Monferrato 

Cavarara 

Malvasia negra precoz 

Crasola de Favara 

&£al vasia negra de Pmerolo 

Chasselas de Pondichciy 

Malvasia de la Cliaitreuse 

Chasselas Gcneial B*unarmora 

Malvasia de la Drome 

Ciaouss 

Mareclial Bosquet 

Coama Neagra 

Mallarqum 

Cola Giovanni du Vesuve 

Mercofl 

Cross n io Pirovano 

Montepulciano del Piamonte 

Diamant tranbe 

Morillon panache 

Dzolikoon 

Moscatel de Naples 

Due de Magenta 

Moscatel negro 

Durabale 

Muscadet du Tarn 
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Negtu Vcitoi 

Ralbm Prune 

Ncmomi Mane 

Robsera 

Neia ovale Oamcmnc 

KOhSCltO 

Nuciddaiicu dc Miiazzo 

Sangmella 

Ocelno di Permce 

* Saifejer de Weszpun 

Olm.Ua 

Spat Malvasicr 

Olivette liegra 

Semis Bcsou 

Olivette none huiivc 

Sm nombie 

Paloppu bianco 

Serose 1 a d’Alexandiie 

Pepm d’llispahan louge 

Sultana 

Pei 1011c 

Taggia blanca 

Prccoz de Capiat 

Tenet bounet 

Petribi negro de Kilazzo 

Trebbiano de Rome 

Piccolit de Treviso 

Treggia di Fmalborgo 

Pis de Che vie blauc 

Van del T,ahn 

Ponlsaid negro 

Vet ram. one noir de Vtsuvc 

Pumestra 

Villa Pasim 

Pumebtra mura 

Vulpea 

Rattagliau 

Zcddo faux de Pmerolo 

Regina de Cerdena 



The “ uva molle ,J is a white table-grape that keeps a long lime 
and is grown at Montaldo Roero (Alba district) and in two or three 
adjoining communes. It is not mentioned either in RovasRnda's Saggio 
di mi* ampelografia universale, nor in the French edition of the work, 
although it figuies m a short list compiled by Rgvasenda on the occa¬ 
sion of a Meeting of the provincial Ampelographieal Committee held at 
Alba in 1875, where it is entered under the name of “ uva molle M 

The so-called uva molle variety is interesting, because it has fe¬ 
male flowers with sterile pollen that will not germinate 111 a 10 % sugar- 
solution, as the author observed in the spring of 1920 The vmc gives 
a certain crop, if it flowers in fine weather, as the vine-growous ot Montaldo 
Roero know. This year, it flowered early during beautiful weather, and 
on June d, the clusters had already formed, theie being no sign of fruit¬ 
dropping. / 

y<j4 - Italian Riesling and Rhenish Riesling. — Sannino, r a , m the Kimstu rfi Amin 
lo\rafta, "Year I, No 14, pp 17^-174. Alba Jbnouio, June 1 5, njjo 
After 1893, many vineyards m Venetia, especially in the Province 
of Treviso, were planted with low, specialised vines. Those growing on 
the plain have now disappeared; some were pulled up, and others thinned 
out, or grown higher. 

French and Getman vines were planted nearly everywhere, amongst 
those most grown, being the Italian Riesling or Walschneslmg of the Ger¬ 
mans and Austrians. This is a rather weals vine, but produces a heavy 
crop of sweet grapes ripening at the third early period of Pur,WAT, and 
in Venetia, at the beginning of October. In rainy years, its ripening 
is delayed, but its sugar content never falls below 18 %. 

The Italian Riesling wine, is straw-coloured or light yellow, according 
as to whether it is made from must alone, or from must with the addi- 

[imAMm] 
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tion of the grape-skins ; it has a good vinous smell, and a dry, slightly 
bitter taste It is rich m extract, and has the right amount oi acidity. 
Mixed with. Verdi so wme, it increases the alcohol content of the latter 
and perceptibly improves it. A fine wine, aging when bottled., is also 
made from Italian Riesling grapes, but owing to its deficiency m the cha¬ 
racteristic bouquet and necessary flavour, it does not rank high amongst 
other white wines of good quality These defects may perhaps be due 
to the soil, which in the “ Trevigiano/' contains little or no calcium car¬ 
bonate. 

The Rhenish Riesling produces better wine on the same soil As its 
name denotes, it comes from-the banks of the Rhine, and some oi the finest 
white wines are made from its giapes In the Venetian vineyards of Ita¬ 
lian Riesling vines, there are always some stocks of the Rhenish Riesling 
variety These are distinguished by their great vigour the colour of the 
woody shoots, which are brownish-red, wheieas they are yellow in the 
Italian vines. The greatest differences occur in the buds, leaves, and ber¬ 
ries. In the Rhen sh Riesling, the small leaves of the tip of the herbaceous 
shoot are violet-red, and in the Italian Riesling they are greenish-yellow 
The leaves of the Rhenish variety are dark-green, thick, vesicular, entire 
or trilobate, rounded, with a red centre to the veins and thick down on 
the upper surface The leaves of the Italian vine are pale-green, thm, 
smooth, with five lobes, .sharp teeth and have a thin down on the lower 
surface 

Putting aside the differences in the bunches, there are two points 
about the berries that prevent the vines being confused The grape of 
the Rhenish Riesling has a greenish skin turning golden-yellow where 
most opposed to the sun, and it is covered all over with numerous dark 
dots The skm of the Italian Riediug is only 3 r ellow at one spot, the pistil, 
exactly opposite to the point of the insertionof the peduncle. The pulp 
of the Rhemsh grape is fleshy, and it has a slight, very pleasant odour; 
the flesh of the Italian grape is soft and devoid of aroma. 

These differences are clearly pointed out by MonoN {Ampelogy<tfta> 
Vol. 2, pp 1036-1039), and are shown by the two fine, accurate plates in 
R. and F. Goethe's Atlas (Pi V and PL XIX) the dots on the berry m the 
one ca.se and not in the other, prevent pickers, who know nothing of the 
leaf-characters, from making any mistake between the two varieties at 
the vintage-time. 

The Rhenish Riesling has not been as popular in Italy as the Italian 
Riesling, though it produces a better wine. In " Trevigiano ", and other 
Northern provinces, it is little or not at all grown It should, however, 
be preferred to the Italian variety m districts, like the hills of Bronx (Pa¬ 
via), where the soil is calcareous. 

The Rhenish vine is equally productive when grown with spurs, there¬ 
fore an attempt should be made to prune it in the form of horizontal 
cordons with spurs, which are much more satisfactory than the tree-like 
forms, or long canes. 
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Both varieties of vine are subject to grey mould in the grapes caused 
by Botyytis cinerea ; they should therefore be giowu m exposed, well* 
ventilated, and diy places 

Root-rot, due to Dematophora, was veiy prevalent at Conegliauo, 
in a vineyard of Italian and Rhenish Riesling vines situated on the plain. 
It, however, only attacked the former variety, the Rhenish vines remaining 
perfectly healthy and growing vigorously. This strong growth of the 
Rhenish Riesling, which ripens some days earlier than the Italian Riesling, 
has been observed wherever the foimer is cultivated. 

095 - The Tokay Vines Cultivated in Italy. — sannino, v a , m Rkwta di Ampth,n</ia> 

Year I, No n,pp 157-15i> Alba X,ivorno, June, x, xyxo 

The importation of foreign vines into Italy has contributed greatly 
to the confusion of the nomenclature 

A white vine, found by the author in many localities between the 
Piave and the Tagliamento, is very widely grown in Venetia under the 
name of Tokay. 

One of the first Tokay vines notified is at Portogruaro where, 
on the estate of the Duke della Grazia, an excellent wine is made from 
the grapes. It is white, and contains over xx % alcohol, but it soon be¬ 
comes ropy. The wine is obtained by fermenting the must alone, therefore 
the author advises the addition of tannin, and subsequently of gelatine; 
by these means, satisfactory results are obtained, even in consecutive 
years. 

On visiting the estate in September, the author found that the vines 
are planted in radiating lines, in vineyards situated on the banks of the 
canals uniting the Portogruaro district with the Venetian lagoon. The 
vines are the same variaties as those cultivated in the Conegliano district, 
where they go by the name of “ Tokay.” The author was informed that 
they had been brought by Hungarian horse-dealers who, even after 1866, 
visited the markets of Venetia. 

Having been taken to Alba, in 19x1, this vine, under the name of 
Sauvignon, was cultivated in the Rovasenda collection, and was found 
by the author to be identical with the Venetian variety known as “ Tokay ” 
In order to prevent mistakes, it should, however, be called by the name 
it received at Alba. 

In Venetia, the Sauvignon variety is both strong and hardy, producing 
a large crop of excellent grapes. If it be remembered that, at Portogruaro 
on the edge of the marshes, this vine when grown high and well pruned 
like vines on radiating cordons, yields an excellent wine, it will readily 
be understood how profitable it would be to extend its cultivation, not 
only to the plain where the Verdiso grapes grow badly and are very 
subject to mildew, but also to the hill-sides. It is always best to grow it 
in radiating lines. 

Another Tokay grown in Venetia and other provinces of Italy is 
Purtnint, which really comes from Hungary, where it produces the Tokay 
wines. There is a good coloured plate of Furmint (No. 13 in H, and R. 
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Goethes* Atlas) which gives the most striking characters of its hairy leaf 
with its involute edges, folded over on the upper surface, thus revealing 
the soft velvet of the lower side without the necessity of turning over the 
lamina. Eurmmt ought to be grown m Venetia, if only for the prepara¬ 
tion of " vim santi,” which are very similar to Tohay. 

The great defect of Furmint is that its has close-set bunches of small 
acid berries. It would therefore be well to choose cuttings from the shoots 
with the best bunches and, if possible, those free from this drawback It 
is necessary to use plenty of superphosphates m the fertilisers. 

In Venetia, the grey Pmot variety is also cultivated under the name 
of Tokay, and this name is used in Switzerland, Savoy, and Piedmont, 
it is also found m the Luxembourg Catalogue , and in the Catalogue ot Mar¬ 
quis InCisa It is better, however, to keep the old name of grey Pmot 
for this vine. 

In Venetia, it produces heavy crops of grapes with a large sugar con¬ 
tent. When grown in radiating lines on the plain near Sacile, it bears 
a large quantity of grapes with over 20 % of sugar. 


LIVESTOCK AND BREEDING 

996 - The Loco-Weed Disease. — Marsh, C D (Physiologibt, Pathological Division hygifne 
B ureau of Animal Industry), m U S Department of A^ncultioe, Farmers Bulletin 
No. 1054, PP r ‘i 9 ) fige 11. Washington, D. C July, 1919. 

The loco-weeds are leguminous plants growing in the arid, and semi- 
arid regions of the west of the United States. They cause heavy losses 
amongst horses, cattle and sheep. The characteristic symptoms of loco 
poisoning are; stupefication, irregularities in gait, and mastication, paral¬ 
ysis, emaciation and eventually abstinence from all food, and then death 
These symptoms are more marked with horses and cattle than with sheep. 

I,oeo is generally supposed to predispose to abortion. 

Three distinct species of locoweeds are known •— “ white loco ” 

(Oxytropis Lamberti ), " purple loco " ( Astragalus molhssimu’t), and “ blue 
loco ’’ (A. dzphysus). The second affects horses; the third affects chiefly 
horses, but also cattle and sheep; the first causes heavy looses of all 3 classes 
of animals. 

While it is reasonably certain that other plants give rise to loco weed 
disease, the 3 already mentioned are responsible for most of the losses. 

Uocoed animals may be cured by careful feeding (as for example with 
alfalfa and gram), but the cure is hastened by the use of Fowmjr’s solution 
(daily doses of 4 to 6 drams or 20 c. c. for not less than one month); 
and strychnin given in hypodermic doses to cattle (9 to 12 mg. 'daily for 
‘one month or more) 

Tocoweeds may be destroyed by digging, to accomplish which it is 
necessary to cut the root 2 or 3 inches below ground level. It is advisable 
to keep the stock away firom badly infested areas until the grass is 
started. ' 
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997 - “Coffee Bean” ( Daubenfonfa longifolia) and Astragalus ietrapte- 
rus. Sheep Poisoning Leguminosae. //;<- Protiurer, Voi n, No i, pp 
figs 2 Denvci, T^ne, 1920 

The discovery of a new >slieep poisoning plant from tlie southern 
States of North America identified as Dcnibenioma l on gif oh a “ coffee bean ” 
has been notified. 

The second species noticed, namely 7 -. Astragalus tetra pier its, related to 
the locoes, has so far been obseived only m the foothills of southern Utah 
and western Nevada, wheie it occurs m scattered patches, and never in 
large quantities. The animal staggers as it walks, and the plant is injurious 
to cattle, sheep and probably also to horses. 

The symptoms caused by eating this poisonous weed arc not espe¬ 
cially characteiistic 

When other forage is lacking, the best preventive is to remove the 
animals to pasture where they can get abundant feed. 

oq8 - “ Horse Sickness ** in the Belgian Congo. — van saci/uusn, r (Directeur <iu 
naboratoire de medicine vet6rinaire de Zambi, Trowel Congo), in Bulletin a^ricote tin 
Con ,0 bel*r, Vol *X, Nos 1-4, pp 162-172 Brussels, March- 3 lecember, 1919. 

“ Hor.se sickness " has been known for over a century in South Africa, 
especially m Cape Colony, as well as in German West Africa, and in Rho¬ 
desia, where it has destroyed as many as 90 % of the equine population. 
In 1917, this disease made its appearance m the Horsebreeding Section of 
the Agricultural College at Zambi (bower Congo). 

The horse is the animal most attacked, mules and hinnies being less 
susceptible, whilst the donkey enjoys a still greater degree of immunity. 
The malady pioduces fever in goats and sheep ; it does not, however, 
affect man. The pathenogenetic agent is ultramicroscopic, and is found 
not only in the blood, but also in the exudates and bronchial secretions. 
Blood from the heart of a foetus borne by a mother suffering iiom " horse 
sickness ” can induce the disease. 

The virus is one of the polyvalent type. According to Theu/ek 
and Koch, the disease is inoculated by Anopheles and Stegomia ; Rkinecxe 
believes that it is spread by means of ticks. Wiiaiam found epizootic 
" horse-sickness ” in a district where the only hematophagous insect was 
Lypenosa mmuta ; Schuberg and Kuhn have produced the disease in 
horses by means of Stomoxis. 

Some days before death, the temperature of the infected animal rises 
to from 40 to 40.9 0 C. The animal is depressed ; the mucous membranes 
are much congested, there is great difficulty m breathing, and in some cases 
a frothy mucus like beaten-up white of egg issues from the nostrils. The 
oedemata of the head and bps are very irregular. The animal does not 
lose its appetite, but death is occasioned by suffocation. 

Post-mortem examination reveals that the blood is black and asphyxic,* 
and infiltrations of an amber-coloured, gelatinous liquid are found in the 
dsteisdcas of the muscles ; very often a large quantity, sometimes several 
^Tlrid is found in the pleural cavity. The pericardium, 
is* greatly disbanded, is surrounded at the base with a gelatinous 

t * ' 
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amber substance, which is albO iound in the coional veins, and on the 
valves of the heart The most constant lesion is that affecting the mucous 
membrane of the right cul-de-sac of the stomach and the pylorus , this 
membrane is very hemorrhagic, and covered with large discoloured patches 
or ecchymoses The mucous membranes of the colon and caecum are 
likewise very hemorrhagic 

The author is of opinion that the malady was spread hi the Belgian 
Congo by sheep infected with heart-water „ and introduced from Angola 
in 1917 This is rendered probable by the fact that previous to the lmpoi- 
tation of these animals, horse-sickness ” was unknown Further, if 
20 cc of pericardial fluid taken from a sheep showing symptoms of heart- 
water ” are injected into a horse, the latter dies with all the symptoms 
and lesions that characterise “ horse-sickness/' Bdington and Morton 
Coutts believe the diseases to be identical, but Theieer and Stockmann 
do not think that the same virus is the etiological cause. The author, 
however, is convinced, and his experiments confirm his belief, that “ horse- 
sickness ” and “ heart-water ” are two varieties of the same virus, of which 
there are distinct races and varieties. Equidae entirely hyperimmumsed 
to one form, can fall victims to another. The horse would be as susceptible 
to " heart-water " as to a horse-sickness ”, but in its passage through 
Equidae, the heart-water virus would lose much of its virulence for rumi¬ 
nants 

According to Coutburg, the tick transmitting the disease is Amblyom - 
ma hebraemn , which does not exist m Zambi. 

The author believes that the disease is spread not only by Anopheles , 
Stegomia Lypcrosia, and Stomdocis, but also by other blood-sucking para¬ 
sites, and amongst them, a Nemocera of the genus Cnhcoides , which is 
only seen in the early morning, and Tab anus 

The horse is the animal most susceptible to the malady. Senegal 
horses are more resistant than others. + 

Mules bred from a Belgian mare are less resistant than those with 
a Senegal mare for a mother. 

Swine, rabbits, and guinea-pigs do not contract the disease. 

There is only one treatment, and that is a preventive consisting 
of strong doses of concentrated camphorated oils, 10 to 20 gm. of camphor 
administered in the form of a subcutaneous injection have given good 
results, especially m chronic cases. 

It appears that an animal can be rendered immune by progressive 
injections of tenon taken from a horse that has succumbed to ” horse- 
sickness.” The serum must be mixed with half its own volume of glycerin, 
and submitted for 12 hours to the action of a quarter of its volume of ether. 

- Anti-Infection Power and Baeteriotropic Action of Anti-Streptococcic Serums 

Prepared from Living or Bead Bacteria. — cakpano, m. (director of the Military 

Bacteriological Eaboraiory of Rome), 111 Annah Yeai XXX, Nos 3-4, pp 1O4 

168 Rome, March-April, 1 ^zo. 

The preparation of the anti-streptococcic serum used for the immun¬ 
isation of horses presents many difficulties when living cultures of virulent 
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forms are employed. This is due to the fact that sometimes, foi reasons 
at present not wholly understood (fall of external teniperatuie, fatigue, 
contusions, etc.), the animals become seriously ill after inoculation, and may 
actually die of true septcaemia, even when they are “ serum-jytoduce^s ” 
that have attained a high degree ot immunity 

Seeing that cultures of streptococci killed by heat aie, on the contiary, 
well tolerated by horses, the author proposed do discover whether they 
could not be used instead of living cultures in making anti-streptocoecie 
serum. They therefore made two serums with cultures of living and of 
dead bacteria respectively, and studied their anti-m feet ion elfect on 
rabbits 

The results clearly showed that the serum prepared from living cul¬ 
tures had a stronger immunising effect than that made from dead strepto¬ 
cocci. On the other hand, the bactenotropic power of the two serums was 
nearly equal. The opsonic index of the serum prepared with dead bacteria 
was 3.72, as against 4 86 in the case of that made from living bacteria. 

From his experiments taken as a whole, the author draws the follow¬ 
ing conclusions ‘ — 

(x) The bacteriotropic action of anti-streptococcic serum prepared 
from dead bacteria is almost the same as that of serum obtained from liv¬ 
ing streptococci. 

(2) The anti-mfection action of antistreptococcic serum obtained 
by immunising the serum-producing animal with living bacteria is much 
stronger than that of serum prepared from dead streptococci; for this 
reason, although the former method is attended with the great difficulties 
inseparable from the use of living cultures, it is much to be preferred to 
the latter, on account of the greater efficacy of the product 

(3) Between the bactenotropic action and the anti-infection power 
of the anti-streptococcic serum, no complete parallelism therefore exists, 
hence a bad opinion ol the protective power of the serum itself would 
be formed if its bactenotropic properties alone were taken into 
account. 

1000 - Warble Flies: Hypoderma line&tum and //. bov/s ( 0 . — rrAowrN, 

S. (Cluet Animal Pathologist Ottawa, On tax 10) in the Dt*f>attnnnt' nf UnatUme, i'ti , 
mdHe iltk 0/ Anim ite Branch* Scienhfu No J 7 ,pp 1 -2 j, pi { tigs a<) Ottawa 

July, t<)i 9 

The object of the experiments was to discover expedients to t educe 
the number of Warble Flies, and, consequently, the damage they occasion. 

Investigations were started m 1911 at Agassiz, British Columbia, 
and a summary is here given of the subject matter of a series oi papers 
published by the author. The magnitude of the still unsolved problem 
indicated. A description is given of both Hyfioderma lineatum and 
S. bouts including seasonal prevalence, oviposition and its psychic effect 
on animals, and methods of penetration. 


(s) See#, Sfcb., 1913,No. 144; #• June 1014, No 534 ; R. Sept. 1914, No. 830 
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Experiments made with the larvae of H hneatum showed that they 
choose the easiest and most non-vascular tissues m their migrations (1) 
and it would seem probable that even when they are newly hatched, they 
would have the same habits that they adopt m later migrations If this 
is correct, probably they gam entrance to the oesophagus xn the region 
of the throat The greatest number were found m the gullets during 
December, and they gradually diminished until March, and then disap¬ 
peared from this region In tracing their subsequent migration, direct 
evidence has been secured that the larvae make use of the posterior foramen 
to gam entrance to the neural canal, and are found m the soft areolar 
tissue which surrounds the dura mater, The larva evidently makes use 
of the canal as an easy means of access to the lumbar region No larvae 
have been discovered m muscular tissue; they follow connective tissue 
exclusively The mature larvae leave the animals backs from the early 
part of the year up to the first days of July. 

The periods for the 2 species have not been fully worked ont, but 
judging from records of the pupal period and the time of year the flies 
are on, wing, H hneatum begins to emerge in February and finishes about 
May 1st (eggs are laid during May). H boms begins about May 1st. and** 
ends approximately on July 1st. The average pupal period is 32 5 days 
and for H hneahm , a little less. 

In other countries no doubt variations m life history will be noticed, 
but the period spent by the larvae within the host must be of the same 
duration ,owing to the uniform animal's temperatures 

Advice is given to house animals during the heat of the day to prevent 
flies laying upon them Warble grubs should be squeezed out as early 
as possible during the year to lessen the damage to animals and their 
hides. 

Co-operative measures are essential if the total eradication of the 
pest is attempted. 

1001 - The Prevention and Treatment of Aphihic Fever by the Serum or Blood of 
Animals Having Recovered from the Disease. — I/dbajxly, c , in Campus rendm 

de VAcademic des Sciences, Vol CU 3 CXI, No, ra, pp 555-556, Paris, September 20,1920 

It has long been experimentally known that anti-aphthic serum is ef¬ 
ficacious in the treatment of aphthic fever (LoERRhER, Roux, Nocard, and 
Vaxeise) ; the method is, however, not generally adopted, on account of 
the difficulty of preparing a sufficient amount of very active serum. Serums 
obtained with difficulty by dint of hyper-immunising animals by means of 
apthic virus or blood, have to be used in large doses, and are not much more 
active than the serum of animals that have been cured of the diseases. 
The latter serum has been used by the author M, Berlin, and several other 
verterinary surgeons 

The serum was obtained by bleeding 5 animals that had recovered some 
ten days before from a serious attack of the disease. From 3 to 6 litres of 


(1) See R, Hatch 19x4, No 251; Hay xgx4, No 445- {Ed*) t 
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blood were taken, from each animal. Tlie serums were mixed and put into 
graduated bottles (each division marking ioo cc.) I gm, of carbolic acid 
being added to every 800 cc of serum 

For convenience sake, blood was generally used 111 place of seium; 
in the above-mentioned bottles was put a solution consisting of 50 cc. water 
5 gm. sodium chloride + 5 gm. sodium citrate + 1 gm. carbolic acid, and 
blood to make up 800 cc , this solution was carefully mixed. The blood thus 
prepared had to be injected within 48 hours. 

More than 500 animals, nearly all cattle, were treated, some with blood 
and others with serum. 

The results obtained were exceedingly good, both from the preventive 
and curative standpoints No case of death occurred, but the immunity 
was of short duration The amount of the mixture varies from 10 to 200 cc. 
according to the age of the animals, the strongest dose being for adults. 
After 8 days, the sub-cutaneous injection should be repeated 

Slow intra-veinous injection of the serum is most efficacious. 

1002 - Virulence of the Milk of Animals Suffering from Aphthie Fever. — eebauxy 

C.„ in Comptes rcndus de VAcademic dcs Sciences , Vol. Cl,XX, No 6, pp 372-375 Paris, 

August 9, 1920 

It has long been known that the milk of animals suffering from apthic 
fever is contaminated with the virus of the disease. This was attributed to 
the presence of vesicles on the teats, which frequently occurs, and to their 
rupture during the operation of milking Terni has observed that the aph- 
thic virus is carried off by the milk. 

The authors' experiments have shown that the virulence of the milk 
is a very early symptom of aphthie fever ; before any other sign of the di¬ 
sease manifests itself, and while the health of the animal appears in no wise 
affected, its milk is already virulent. 

The passage of the virus into the milk is the chief cause of the spread 
of the disease and of the mortality among young ammals ; it explains oc¬ 
currences that would otherwise be most mysterious. On visiting the cen¬ 
tre of the epidemic, the observer cannot fail to be struck by the fact (which 
seems paradoxical at first sight) that the first cases of aphthie fever are those 
of young calves, shut up in the shed and never going out. These animals 
are attacked by a rapidly progressive malady, and die suddenly although 
aphthie fever has only just made its appearance on the milch cows, or is 
not even recognised till the next day, when the vesicles break out. As a 
matter of fact, this eruption, though generally regarded as an initial symp¬ 
tom, really indicates an advanced stage of the disease, and is the forerun¬ 
ner of complications due to secondary infection. The same remark ap¬ 
plies to the disease in the case of pigs. The large amount of virus introduced 
into the digestive system by the ingestion of the milk explains the acute 
nature of the attack on young animals and their sudden death even before 
the appearance of the vesicles. The virulence of the milk develops at a 
very early stage, and is parallel to that of the blood during the time when the 
temperature of the animal is rising. 
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These facts explain the discouraging results obtained by breeders who 
have taken the trouble of boiling the milk given to calves and pigs , this 
precaution was excellent but it was deferred until too late. 

On certain farms, disastrous results ensue from the practice of using 
the unboiled milk of cows supposed to be healthy. When aphthic fever 
breaks out among stock, there are always some individuals which, though 
apparently uninfected, are yet m the fever stage of the disease. Their 
milk contains the virus (at that moment at the height of its activity), and 
the animals fed with this milk at once contract the disease, 

The great mortality among calves during the prevalence of epidemics 
of aphthic fever can only be prevented by using a thermometer, m order 
to detect the first symptoms of the disease, and by boiling the milk and ste¬ 
rilising all vessels with boiling water. 

1003 - Uterine Disease in Cows. The Extent to which They are Due to the Bang-Stribolt 
Bacillus. — B-ivabeixa S (Royal Veterinary College of Modena), m La Chmca veteri¬ 
narian Year XEIII, Nos. 13-14, pp 320-349, Bibliography of 29 publications Milan, July 
15-30, 1920 

Inflammation of the uterus is one of the most common causes of steri¬ 
lity and abortion in domestic animals. In order to diagnose the symptoms 
with certainty and accuracy the author proposes (La Climca veterinaria, 
1917, Nos. 12 and 13) a cytological examination of the uterine secretion col¬ 
lected in vivo from the animal with special precaution and according to a 
new method. 

In the present article, the author describes a series of experiments made 
for the purpose of comparing the results of his method of diagnosis with 
those of methods based exclusively upon bacteriology and serology, in 
order to determine whether the lesions of the uterus are always accom¬ 
panied by the Bang-Stribolt bacillus. 

Out of more than 100 cows examined, 76 were proved by cytological 
examination of the uterine secretion to be suffering from disease of the 
uterus. This diagnosis was confirmed in the case of some cows by means of 
microscopic examination, and in that of others by careful observation of 
the symptoms. Of these 76 cows, only 10 gave a positive result to the agglu- 
tinaton test for the Bang-Stribolt bacillus. Thus, it would appear that this 
micro-organism is only the cause of uterine disease in a very limited num¬ 
ber of cases. 

This supposition agrees with the observations of Prof. Stazzi upon the 
distribution and gravity of cases of abortion and vaginitis in the various re¬ 
gions of Italy. He noticed that epizootic abortion due to the Bang-Stribot 
bacillus is a disease peculiar to large farms, where cattle breeding is inten¬ 
sive, and the animals are kept in the sheds and stall-fed thronghout the year. 

1004 - Treatment of Surra in Camels by Intravenous Injections of Tartar Emetic. — 

Cross H. E (Camel Specialist, Sohawa, Punjab, in Agricultural Research Institute, JPusa, 
Bulletin No 95 » pi 4 Calcutta, 1920. 

In 1917, the author treated aad cured 6 camels attacked by surra by 
' means of intravenous injections of a x % solution of tartar emetic, 

. [|*0*-I004] 
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Taking into account the fact that only a small number of animals were 
treated, it may however be concluded that tartar emetic gives promise of 
success. The method of treatment is described and stress is laid on the 
following points: i) that the solution should not be injected subcutaneously 
but into the vein to prevent sloughing, i) that injections should be given 
during the intervals between the paroxysms, 3) that a 60 cc. of a 1 % solu¬ 
tion can be safely given to fully grown camels if the amount is given in 4 
injections with a 2 or 3 hours interval between each , a single dose results 
in death 

1005 - Study on Avian Plague. •— Jouan, C and Staxjb, A , m the Annalos de I'Tnshtut 
Pasteur, Vol. XXXIV, No 5, pp 343-357, Bibliography o£ a+ publications Vans.. 
1920. 

Avian plague which was recogmsed in 18S0 by Rivoeta and Deeprato, 
began to be studied in 1901 by Centanni, and then by Maggiore and 
Valenti, Lode and Gruber, Dubois and other investigators 

In 1916, the results obtained from these researches were that fowls 
pheasants, parrots, and goslings less than 6 months old were all found to be 
susceptible to the disease. Adult geese contracted it only if inoculated with 
virus under the dura mater. An epidemic was observed among wild ducks 
(Anitra germ ana) The virus parses through Berkeeeed and Chamber- 
EAND filters and Bechhoeds ultra-filter. According to these experim¬ 
ents, the size of the pathenogenetic agent is 24 million parts of a 
millimetre ; a subcutaneous inoculation of 1/10 000 000 c c. or even less is 
often sufficient to produce death. In the case of the fowl, the blood and 
all the organs, as well as the contents of the intestine, contain the virus, 
m that of the gosling, the blood and brain contain it for the 3 first days 
after inoculation ; m the adult goose only the brain. 

It is generally acknowledged that the blood corpuscles contain more 
virus than the serum, in fact if fresh globules are added to virulent serum, 
the latter yield up some of its virus to them. 

In its resistance when in glycerin this virus resembles the pathoge¬ 
netic agents of rabies, small pox and syphilis, though from the effect of 
saponin, which does not act upon bacteria, but destroys trypanosomes, etc., 
it would seem to be a proto zoon 

With regard to resistance to heat, the virus is killed after 5 minutes 
heating at 6o°C, according to some observers; but others state that it can 
withstand yo°C, and is destroyed by 8o°C When in the brain, the virus is 
said to resist 4 hours’ heating at 65-8o°C. 

Hitherto, all attempts at vaccination with heated virus have failed. 
Fowls however, have been inoculated with the brain of an infected gosling, 
dried in a vessel full of caustic potash. 

Serum from a fowl that has recovered from the disease destroys the 
virus in vitro, and protects fowls from infection Sheep inoculated with the 
virus provide a serum of little activity. 

The authors have found that blood tptains its virulence for a long time 
in dosed flasks: viz. from 12 to 18 months in the refrigerator, for 25 days at ‘ 
a temperature of 37°C. Entire bood is very nch in virus; l/xi 000 000 cc, of 

[I004-I905] , 
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it kills an animal quickly , the brain contains the same amount of virus, but 
there is a little less in the pericardiac fluid 

Twenty-four hours after inoculation, fowls show signs of depression, 
they ruffle up their feathers, close their eyes, and their temperature rises 
to 43 5° or 44°C Than the temperature falls, somnolence increases, and the 
birds die (37“3S°C) without any symptoms of nervous disturbance. 

The authors have succeeded in transmitting the pest from pigeon to 
pigeon after transmitting it consecutively 4 times, beginning with a young 
bird 3 to 4 weeks old and finishing with an adult pigeon The fifth pigeon 
was very seriously ill, but the sixth pigeon, and a fowl inoculated with por¬ 
tions of its bram and some of its blood taken on the 12th day when it appear¬ 
ed to have recovered, were not killed. 

Towards the fourth day after intramuscular or intracerebral inocula¬ 
tion, the pigeon shows signs of nervous derangement; it cannot keep its 
balance, which is a sign that the virus is chiefly lodged in the encephalus § 
In spite of this, however, all the subjects of the experiment did not succumb 
According to the authors, infection can be produced by merely introduc¬ 
ing the virulent blood into the oesophagus, or even sprinkling it over some 
grains of food ; experiments proving these facts are cited It is probable 
that the excrement on the ground where the fowls range is a source of con¬ 
tagion 

The following data indicate the heat resistance of the virus : — 

At 44°C , after 24 hours, the virus is not killed, but is less active 

At 46°C., after 2 days, the virus is not killed 

At 47°C., after 3 days, the virus is killed 

At 55 0 C , after 3 ' 4 hour, the virus is not killed 

At 55°C , after 1 hour, th virus is killed 

At 6o°C., 10 minutes suffice to destroy the virus. 

When virus killed by heat was used for inoculation, it was found that 
virulent blood kept for 3 days at 46°-47°C , and introduced in sufficient 
quantity (10 cc ) into the mucsles was able to confer immunity. 

Considerable resistance, if not complete immunity, was obtained by the 
inoculation of heated virus, or bv sero-vaccination. 

Experiments are described which prove that inoculated and hypesr- 
immunised fowls furnish an active and antibacterial serum, which is best 
obtained by means of intravenous inoculation. 

If a mixture of serum and virulent blood is used, the inoculated ani¬ 
mals are not ill, but after 10 days they succumb to a virulent test. In 
order to prevent this destructive action of the serum upon the virus, the 
authors thought of impregnating the latter with the anti-bodies of the serum 
The serum,on being heated at 5&°C., for half an hour still destroyed the vi 
rus. They then removed the alexme present in the virulent blood, and which 
had the power of re-acting on the serum In order to effect this, rabbit 
blood-corpuscules were used that had been washed and restored to the or¬ 
iginal volume of the blood In order to remove the alexine in 8 cc of fowl 
serum, 3 cc. of blood must be taken from a rabbit, and the corpuscles 
washed 3 times, the last water being replaced by the 5 cc of fowl serum, 
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with which the corpuscles are emulsified. After contact for 30 minutes at 
33°C all the alexme will have disappeared from the seium 

If it is a case of the entire blood of avian plague (not only the serum, 
for each 8 cc. of virulent blood freed from fibiin, the corpuscles in 2 cc. of 
labbit blood should be taken In order to be more certain the author used 
3 cc. and thus obtained a virus free from alexme, which after being mixed 
with blood taken from a hyper-immunised fowl and heated to 5b°C , can be 
employed for inoculation after contact for 24 hours at 3J°C. 

After experimenting with different proportions of serum and virus, it 
was found that it was possible to inoculate fowls with this mixture, but 
the authors do not deny that the process should be improved still fuither 

All their attempts at cultivating the virus by the usual methods prov¬ 
ing vain, they experimented with yolk of egg, and found that the virus de¬ 
veloped in an incubated egg when the incubation had continued tor at least 
$ days , this may perhaps be due to some change m the egg which is favour¬ 
able to the growth of the virus 

1006 - Comparative Return of Albumen and Carbohydrates. — gouin, a and 

Andouaed, P, in Bulletin de la Societe sctentifique d'Hvmne alimcntaiie? val VIII, 

No, 6,pp 376-378 Pans, 1920 

Physiologists are still engaged in discussing the question whether al¬ 
bumen on account of its complicated structure does not require a much lar¬ 
ger expenditure of energy m its digestion than starch and sugars. If this 
be the case, as is maintained by Chauveatt, its nutritive return would be con¬ 
siderably diminished Although the authors' experiments were not under¬ 
taken for the special purpose of deciding the matter they yet afford some 
useful data. 

In the many years during which they have drawn up the nutritive ba¬ 
lance for calves fed on maximum rations, the composition of the latter was 
very varied The nutritive ratio of the feed m some cases vatied from 1 
to 3 5, and in others as much as 1 to 8. 

The amount of the nutritive principles ingested remained, however, 
always the same, which would seem to show that the digestion of albumen 
is no slower than that of carbohydrates. The animals grew as rapidly on 
the one diet as on the other. The sum of the nutritive principles absorbed 
m growing and for the maintenance of the body never changed, how r ever 
much the rations varied 

Numerous experiments with pigs, which, however, were not carried out 
with the same accuracy, confirmed the results of the experiments on cattle. 

In their experimental piggery, they carried out as intensive a system of 
breeding as possible, the animals from the beginning being given as much as 
they could eat. The rations consisted entirely of concentrated feeds, often 
diluted with a little skim milk The pigs were weighed every week. 

For a long time, the authors thought it best only to give the pigs the 
full amount of nitrogen required for flesh-formation and the reconstruction 
of waste tissue. The nutritive balances for 5 consecutive months showed 
that the animals had never received less than was needed for these purposes. 

[itaww] 
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For the rest of their vital expenses, these being by far the most important, 
they drew with equal success upon the starch or sugars 

In the case of very young animals, the nutritive ratio was as i * 5, 
later, it rapidly widened and ended by being 1 10 or even more. 

As starchy substances and sugars weie not available for stock-feeding 
during the war the authors were obliged to have recourse to 2 cakes \ iz. 
groundnut cake which contains excess nitrogen and has a nutritive ratio 
cf 1 1 at most, and palm-nut cake of which the ratio is 1 4,5. 

As a rule, the pigs did not eat palm-nut cake very readily, m order to 
induce them to consume the enormous rations required by intensive breed¬ 
ing, it was necessary to mix the cakes, giving half of each Then the nutri¬ 
tive ratio fell to 1.3, when the average with starchy food had previously 
been x , 8 The average daily gain in weight of the 26 pigs raised from 1910 
to 1916 with this wide ration w r as as follows . 

Pigs weighing . x 8 to 30 kg 605 gm 

Pigs weighing 30 to 100 » * 720 » 

or a daily gain, for each pig weighing 18 to 100 kg„ of 700 gm. The daily 
increase m weight of the 11 animals which had to be fed on a very narrow 
nutritive ratio from 1917 to the beginning of 1920 was as follows . 

Pigs weighing 18 to 30 kg - 336 gm 

Pigs weighing . . 30 to 100 » . 718 » 

or an average gain of 684 gm. 

Although when the pigs were very young, lower results where obtained 
with nitrogen than with starch, the authors are of opinion that no decisive 
conclusion can be drawm from this fact. 

On the other hand, it seems certain that, m spite of the difficulties en¬ 
tailed in the digestion of nitrogenous substances, omnivorous and herbivo¬ 
rous animals alike are able to make use of the same amount of nutritive 
principles, whether the food contains excess nitrogen, or only the necessary 
amount, and that the nutritive return is the same in both cases 

These experiments on young animals and these nutritive balances, 
clearly prove that for the maintenance of the body and provision for 
growth, the value of albumen is not below that of starch and sugars. 

1007 - Some Feeding Experiments with Dried Blood in Gre&t Britain. — Newman, 
Iv P, m The Journal of the Minister of Agriculture, Vol XXVII, No. 3, pp. 266-271 « 
Eondon, Jtme 1920 

In recent years, several firms have placed dried blood on the market as 
animal food, and considerable claims have been made as to the value of 
this preparation when used as part of a fattening animals rations. It was 
therefore considered desirable by the Food Investigation Board to institute 
a series of trials in which blood was the main source of nitrogen. 

Dried blood, when properly prepared, is a dry powder with a little 
smill, a pleasant meaty taste, and a salt flavour. 

A number of trials have been carried out by different investigators on 
dried blood, and the results have indicated that it possesses considerable 
food value whe added to a mixed diet, but it was decided to restrict the 
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experiment to the effect of blood as an addition to a carbohydrate diet. 
For this purpose two series of experiments were arranged : l) blood as an 
addition to maize meal, 2) blood as an addition to wheat offals. 

lwenty-eight pigs were selected and divided into 4 lots of 7 pigs each, 
e;ch lot being arranged to aveiage, as nearly as possible, the same live 
weight 

Experiment I — The 4 lots were fed as follows * — I wheat offals 
only ; II maize meal only; III, wheat offals and dried blood ; IV maize 
meal and dried blood In addition, each pig received % 02 bone meal 
daily. The amount of blood fed to each pig 111 Tots III and IV was 2 oz , 
per day to begin with, rising gradually to 6 oz , per pig per day, an average 
of 4 oz , per day; an extra 5 lb , per pen was allowed so as to bring the total 
to 1 25 cwfc , m all for both lots of blood-fed pigs Each lot received 
altogether r 25 cwt., of blood during the ix weeks of the experiment. 

In both diets, the blood-fed pigs were much livelier and more hungry 
than the controls. The pigs were weighed at weekly intervals and after 
ix week^ feeding gave the following results . — 
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The pigs in Lot II showed very little appetite, and after a week or two 
took their ration of plain maize meal only with reluctance and when 
pressed by hunger , this explains their decrease in weight. 

Experiment II. — To ascertain if the addition of a small amount 
of fresh vegetable food, might possibly affect the general metabolism of the 
animals. 

The pigs in Lot II were divided into 2 pens, and one pen received a 
single kohl-rabi plant per pig per day, in addition to the diet, for another 
period of 4 weeks. With the exception of Lot III, when there was no 
marked difference in weight between the 2 pens, the other 3 lots gave 
evidence of a distinct difference in weight between the pens which received 
vegetable food compared with the control 

Conclusions — The results obtained indicate that the addition of 
blood to an ordinary farm ration of wheat offals may cause a very consider¬ 
able gain in weight compared with the results obtained from a farm diet 
of offals only, while the addition of blood to plain maize meal gives an in¬ 
crease equal to results obtained from feeding offals only. (These results 
with maize meal alone compare exactly with those obtained by American 
observers ^ho undertook experimental work of feeding maize to pigs as 
a comparison with maize + casein). 
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The addition of a small quantity of fresh vegetables to the diet showed 
a very considerable gam against an ordinary ration, but their use app¬ 
eared to be unnecessary when a full diet of wheat offal plus blood was 
fed. 

The author adds that this part of the experiment is tentative only, 
and requires further trial with a larger number of pigs before any definite 
conclusions can be drawn 

100S - Sunflower Silage. — Neidig, R E , and Vance, E E ill Jomnal or A^nciiltutcd 
Research , Vol XVlII, No 6, pp 325-327 Washington, D C , Dec 15, iqiq 

In many parts of the Pacific Northwest, the selection of a suitable crop 
for silage purposes is a matter of some difficulty because of the variable cli¬ 
matic conditions New crops that are more or less resistant to drought 
and that will yield a heavy crop of green material are greatly desired for 
this purpose The results obtained by Arnett and Tretsven in 1917 on 
sunflower silage were so encouraging that the Idaho Experiment Station 
started to grow for silage During the early part of September, 1918, the 
sunflowers were cut and made into silage, and it was with the said silage 
that the authors undertook chemical experiments with special attention 
paid to the acid formation As the crop of sunfloweis was not sufficient to 
entirely fill the silo, maize was added m adequate quantities The samples 
of silage were taken m January Sample 1 was taken at a depth of 2 ft 
the silage was dark in colour and had a strong, disagreeable odour , Sam¬ 
ple 2 was taken at a depth of 6 ft , was lighter in colour with only a 
slight disagreeable odour, Sample 3 was taken at a depth of 9 ft, and 
possessed all the appearances of having undergone normal silage fermen¬ 
tation 

The authors determined the kind and amount of acids found in 
each sample, with a view to establishing the type of fermentation m each 
case 

The acid fermentation of No. 1 does not appear to be normal, for butyric 
acid is present in a large* quantity, while only a trace of lactic acid is 
found Sample 2 also contains butyric acid and therefore can not be clas¬ 
sed as first grade silage Sample 3, however, showed an acid fermentation 
similar to that found m good maize silage. The abnormal fermentation of 
Samples 1 and 2 is no doubt due to the fact that xo days elapsed between 
the filling of the silo with sunflowers, which allowed air to penetrate the 
silage. The results with Sample 3, show that under proper conditions, 
sunflowers will produce an excellent silage: The chemical analyses of the 
3 Samples are given as follows (see Table p ti(>4) . 

The composition of sunflower silage compares very favourably with 
that of maize silage. No data are at present available on the digestion coef¬ 
ficients of the sunflower silage. Practical feeding, however, indicates that 
it is equal to maize silage for many purposes, and may quite well be used as a 
good substitute in districts where maize can not be grown. 
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Composition of Sunflower and Maize Silage. 
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1009 - Food Value of Fruits of Pithecolobiam Saman. — See No 970 of this 

Review 


1010 - Metrical Studies on the Mule in France. — porcherel, a , m Revue vitmmue 
Vol IyXXIX, No 6, pp 338-34DJ No 7, PP 415-429 Toulouse, June and July, 1920 

The aim of the author was to test, by means of a series of measurements 
of the mule, the truth of the hypothesis that in Itybrids, there are both jux¬ 
taposition and fusion of the parental characters, and that in the case of 
crosses between 2 domestic species, the offspring most resembles the parent 
which has been least altered by domesticity. 

The author himself took the measurements of the mules and asses 
that he uses as a basis for his conclusions, and sets forth in a series of tables. 
The data respecting the measurements and proportions of the horse he took 
from well-known sources and especially from M F. X. Lksbre’s treatise 
entitled “ Precis de Vexteviear du cheval ” From the data,£he following facts 
have been collected 

Length op ears — This varies in the mule, 

from 40 to 47 1 % of the head length m 44 % ol the animals evaimned 
from 35 7 to 40 ° 0 * » » » 33 ° n » » » 

from 30 8 to 35 7 % » » » » 24 » » » 

In the ass, the ears are nearly always more than half as tong as the head. 

Height at withers. — In the horse this is usually z % heads, m 
the mule, with few exceptions, it is nearly always below 2 % heads, though 
it only varies by x to 4 5 cm ; in the ass, the height is less in proportion to 
the length of the head than in the mule. 

Proportion between the chest and the height op the girth. — 
The height at the withers depends upon two elements of which the proport- 
tions are very variable, i. e the chest and the girth On, an average, in 
the case of the horse, the first is x / 10 head more than the second, that is, the 
total height at the withers which is 2 % heads, is made up of chest l a /io 
head, chest and girth height, I 3 / 10 heads. 

In the mule, the girth height is always from 3 to 19 cm more than the 
chest height As a rule, mules stand higher, the chest being sunk but lit¬ 
tle between the fore-limbs. This difference is less striking in the case of the 
donkey. According to the writer’s measurements, the proportion between 
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chest and height varied from 2 05 to 2 1 111 the nmle, and from 2 to 2 17 in 
the ass 

Radii or the pore ekg Length of shoulder — In the horse, the 
length of the shoulder measured from the extiemity of the withers to the 
point of the tore-leg is about 1 head, varying between 5 cm more and 5 cm 
less The shoulder length t>f the mule is a little less than the head length, 
but is longer than m the ass, thus approaching more nearly that of the horse 
Slope of shoulders — A shoulder is oblique when it forms an angle of 
about 55 0 with the horizontal In 11 out of 21 mules measured by the au¬ 
thor, the slope of the shoulder was from 50 to 5q°, 111 9, it was from 64 to 
6g°, and m 1, it was 70° The proportion of mules with sloping shoulders 
was m this case 52 3 0 o , i e , more than half 

Length of fore-limb — In the hoise, the distance from the point of the 
shoulder to the point of the elbow is about 2 3 of the head length 

In the mule, the author found a length of arm \ arymg from 7 5 to " 5 of 
the head, and m the ass an arm length equal to 3 * of the head The length 
of the arm of the mule approaches that of the arm of the ass, one of the up¬ 
per radii being shortened 

The inclination of the arm — According to the author, this varies in 
the nuile from 30 to 46°. the scapula-humeral angle varies from 92 to in 0 . 
As a rule, the slope of the arm is inversely proportional to that of the 
shoulder, but greht variability is met with 

The length of the two upper radii of the fore-limb (the shoulder measure¬ 
ments resembling those of the horse, and the arm measurements those of 
the ass), together with variable slope of the arm, indicate a juxtaposition 
of characters 

Dength of fore-arm and cannon-bone. — In a horse of average propor¬ 
tions, the distance from the point of the elbow to the knee-joint is equi¬ 
valent to the distance of the knee-joint from the ground, and these two mea¬ 
surements added together are s / 4 of the head 

In horses that stand high, especially race-horses, the second measure¬ 
ment is generally 3 to 5 cm*, more than the first, whereas in other horses, 
especially work-horses, the reverse is the case The measurements taken by 
M Tesbre show r that the pre-brachial length, although not absolutely in¬ 
variable, remains nearly 3 / 4 of the head, and that it is the metacarpo- 
digital measurement that is especially changeable* 

The author found that the pre-brachial measurement of the mule 
is always less (variation from 2 to 5 cm , equality m 2 cases out of 21) than 
that of the metacarpo-digital, m most cases, it is 2 / 3 of the head, and only 
in very few cases does it attain 3 / 4 . 

In the mule, in most cases, the cannon-bone region is *4 the length oj 
the head, sometimes, however, it exceeds the half by from 6 to 10 cm. The 
metacarpo-digital region is generally 3 / 4 the length of the head 

The fore-arm region in the ass is about 3 / 5 of the head, and that of the 
cannon-bone is half the length of the head, as in the case of the mule The 
metacarpo-digital region is 3 4 of the head 
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As regards its fore-arm, the mule is intermediate between the ass and 
the horse and, in some cases, nearer to the horse. In all three animals, the 
metacarpo-digital legion is about a f t of the head 

Radii of the hind-limb. — In the horse, M Lksrre reckons at about 5 / 0 
of the head the distance ■ (x) From the knee-cap to the haunch ; (2) from 
the knee-cap to the point of the croup ; (3) from the knee-cap to the point 
of the hock 

The vertical height of the point of the hock he reckons to be, on an ave¬ 
rage, , t9 / 20 of the head, and the distance between the point of the hock 
and the spar to be z / i o^he head or 2 or 3 cm , less 

The measurements taken by the author show that in the mule (x) The 
distance from the knee-cap to the point of the croup is usually the same as 
that from the knee-cap to the haunch , but m 11 cases out of 21, the latter 
is from 1 to xo cm , longer, (2) the distance from the knee-cap to the 
point of the croup is generally ®/ t of the head , (3) the distance between the 
knee-cap and the haunch varies between 4 / B and ®/ 1 of the head ; {4) the 
distance between the point of the hock and the spur is about ®/ 4 of the head , 
(5) the distance between the knee-cap and the point of the hock varies bet¬ 
ween ®/ 4 and 5 o of the head ; (6) the vertical height of the point of the hock 
above the ground is very variable , in 2 cases out of 21, it was equivalent 
to the length of the head, in other cases, it was 4 / s , ®/ 8 , ®/ 7 or even u / ia of 
the length of the head , (7) the slope of the thigh is more accentuated than 
in the horse. 

Tn the donk y (r) The distance from the knee-cap to the point of the 
croup, and from the knee-cap to the haunch was equal in 2 cases out of 3 
( 5 ' 6 of the head) , (2) the distance from the knee-cap to the point of the croup 
was ®/ t and 5 / s of the head , (3; the distance from the point of the hock to 
the spur was a / 3 and 3? 4 of the head , (4) the distance from the knee-cap to 
the point of the hock was */ 4 and 4 / B of the head , (5) the vertical height 
above the ground of the hock was equal to the length of the head, except 
in one case, when it was 4 /s of it. 

These last measurements vary very greatly in the mule, but they more 
nearly approach those of the donkey than of the horse for the upper radii 
are shorter in both mule and donkey , this also holds good for the arm. 

Length of body — In the horse, the length of the body measured from 
the point of the shoulder to the point of the croup should (according to Bous.- 
GElat) equal the height of the withers (2 % heads) M Tesbre has shown 
that most fine homes are longer than they are high (2 6 / 10 heads) and that 
the length from the point of the shoulder to point of the ischium varies from 
2 45 heads to 2 75 heads. 

The author’s measurements show that, as a rule, mules are longer than 
they are high and that the length from the point of the shoulder to the point 
of the ischium varies from 2 3 heads to 2 7 heads. In small asses (those 
from Africa) the difference between the length of body and height is a lit¬ 
tle accentuated. 

Bencth op neck — In this the mule more closely resembles the horse 
than the ass. 
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Girth of chest. — The proportion between chest girth and height is 
much less m the mule than in the horse 

Croup Distance from scapula to ieium — In the mule, as m the ass, 
the croup is nearly always wider than it is long , in the mule its length va¬ 
ries between 4 / 3 and 5 6 of the head , m the ass, it is as much as 2 / a of the 
head. The croup of the mule is usually more sloping than that of the horse, 
without however always being sharp. The scapula-ilial distance always 
exceeds the head length 

Circumference of cannon-bone — This, m the mule, is about 1 ' 9 or 
1 /io the chest ciicumference In the ass, it is rather more (about V) 

* 

* K 

It would appear from an examination of these measurements that m 
the mule there are certain characters intermediate between those of the ass 
and horse (fusion of characters of parents), whereas others belong either 
to the horse or the ass (juxtaposition). There is great variability To try 
to assign fixed morphological characters to the mule would be to show igno¬ 
rance of the laws of heredity 

The mule has 2 and sometimes 3 chestnuts, which are always less de¬ 
veloped on the hind-legs. 

The fore hoofs are generally intermediate between those of the horse 
and ass, and are more rounded than the hoofs of the latter. The hind hoofs 
resemble those of the ass 

The hair is more developed in the mule than in the ass * this is especially 
the case in the tail The mane and tails of some mules differ little from 
those of horses. 

The sharp croup known as the mule's croup (even when it occurs in 
horses) is found in the majority of mules, but some have rounded croups 
The author found sharp croups in 53 % and rounded croups in 45 % of the 
mules examined, those with rounded croups were almost all of French 
origin. 

The back of the mule is nearly always straight, being convex only in 
rare case^ and the author met with 2 young animals, 4 and 6 years of age 
respectively that had the defect of being saddle-backed The eye is not 
always as covered as that of the ass, therefore it is an exaggeration to 
say that the mule has a gloomy, unintelligent expression. 

The mule has a good memory for places, when well-trained and pro¬ 
perly treated it is not obstinate, and is a most useful animal. It, however, 
is more irritable and less good-tempered than the horse. 

1011 - Investigations on the Hair of Different Breeds of Cattle. —* camek, j (Ve¬ 
terinary Institute and Institute of Animal Industry oi the Polytechnic High School 
Prague), m The Journal of Agricultural Science, Vol. X, Pt, 1, pp 12-21, bibhogr of 
12 publications Cambridge, Jan 1920 

Investigations have recently been made under the direction of Prof. 
Kasparek in connection with relations existing between certain cha¬ 
racteristics concerning the type of hair produced, and the age, quality and 
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breed of the cattle* As a result of his investigations, Kasi»aki$k came to 
the following conclusions . 

The hair of bulls has usually a thicker fibrous layer than that of cows The cross 
section is dui erent according to sex 

2) There ih no relationship between the colour of hnn and the development of the 
fibrous laj r cr and the medulla, but exception must be made with white hair, which m both 
sexes has a medulla of greater diamelci than coloured han 

3) The hair of prairie and valley cattle lias a moie stionglv developed hbious layer 
than that of mountain cattle 

4) The nature and form of the hair is closely conveeted with the breed of cattle 
involved. 

5) The relationship between the diameter of the medulla to the cortex which is a charac¬ 
teristic of the origmal stock, remains unchanged, even when the annuals are transferee! to other 
countries, and is not influenced by msuificient feeding and selective bieedmg It is supposed 
that the relation between the medulla and cortex m cross bred animals of two heterogeneous 
breeds shows the dominant or recessive characters just as much as othci morphological and 
physiological characters. 

6) There seems to be no fixed law which establishes a relation between the diameter 

of the hair and the breed of cattle , 

The author made further investigations with a view to determining 
the length, width and ash content of hair m diffeient animals according to 
then sex and bleed. 

The hair of the following breeds was investigated Rowland animals, 
black chequered and red chequered Dutch cows ; red chequered East Fries¬ 
land cows, shorthorn brown Alpine cattle, Montafons and Swiss breeds, 
shortheaded dark red Pinzganer; Frontosus breed, and roan coloured and 
light-coloured Simmentaler cattle from Bohemia. Other additional stu¬ 
dies were made which refer to the crossbreed Bernese X Hanak (red 
chequered type from Moravia) The hair was collected in November, 
December and J anuary, at which time the greater part of the covering 
hair had already developed, and was taken from the same parts of the body 
in every case. One hundred hairs were examined from each tyce, and the 
measurements and characteristics ascertained. 

Measurements of the length of hair: 

East Friesland Breed. The average length of hair was: (a) Red 
hair: in 4 cows, 2.58 to 3 15 cm ; in 6 head of young cattle 6 months 
to 2 years old., 4.16 to 5.93 cm. ( 5 ) white hair: with one exception, 
shorter than the red ones, 2.96 to 6.09 cm 

Dutch br eed cattle : (a) black chequered (1) black hair in 
3 cows : 3-05 cm, in 1 cow 7 years old ; 1 84 cm., in 1 heifer 2 years old. 
5.50 cm., in 1 bull 4 years old. 3.82 cm : (2) white hair, 1 cow (7 years) 
cm. 1.71 cm., heifer (2 years) 4 68 cm, 1 bull {4 years) 3.30 cm., (&) 
Red chequered (1) red hair: 3 cows, 1 98 to 2.90 cm , x cow {4 yeans) 
2.91 cm.; x heifer {2 years) 4.65 cm., ditto (1 year) 5.06 cm., ditto 
{6 months) 2.74 cm,, 1 bull (4 years) 3 49 cm.; ditto {2 years) 5.70 cm. 
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(2) white hair, 1 cow (4 years) 2 61 cm, 1 heifer (1 year) 4 21 cm , ditto 
(6 months) 2 5tS cm ,, 1 bull (4 years) 2 10, ditto (2 years) 5 20 cm 

Bernese-Eanac chequered cattle Average length of red 
hair in 15 cows was 2,12 to 3.33 cm , for white hair 1 75 to 3 25 cm 
Simmentaler Breed % The white hairs were shorter than 
the red 

Montafon Breed. 10 cows average length 283, xx heifers 
(from 3 months to 2 years old), 3 15 to 476, 4 steers 3.19, 2 oxen 
(6 years) 2 72 

Swiss Breed Length of the hair varies between 2 26 to 3.18 cm. 
in 6 cows , in a steer {2 years) 3 96 cm 

Pinzgau Breed Average length in 3 cows 1.86 to 2 93 cm. , m a 
heifer (3 years) 3 85 cm. 

Measurements of the thickness of han — In the determination of the 
diameter, the measurements were made at a magnification X 80, and the 
relation of diameter to length of hair. 

The results show that there is no regular relation between diameter 
and length. The longer hair, is as a rule, thicker and stouter, and in short* 
hair, the diameter is proportionately greater than in long hair 

Ash content of hair. — Ninety-three analyses were made on white, 
black and coloured hair taken from various breeds of different age and sex. 
Results show (x) that the ash content of hair is not characteristic for a given 
breed ; (2) that the white hair, is on the whole less rich in inorganic mate¬ 
rial than coloured ; (3) that the more intensely coloured hairs contain the 
greatest proportion of ash Similar results were obtained as regards sex : 
the hair of bulls of aU breeds was richer in ash than the hair of cows of the 
same age, and the hair of oxen had the same amount of ash as that of cows 
The following conclusions have been drawn as a result of these inves¬ 
tigations : 

(1) The maximum length of hair in pure bred animals is found to be 
between the ages of 6 months to 2 years. Older animals have shorter hair. 
The hair of bulls is always longer than that of cows and oxen of the same 
age. In a given animal the white hairs are shorter than the coloured ones, 
there is a large variation in the measurements of the coloured hairs in the 
individual animal 

(2) Young cattle up to the age of 3 months have the thinnest hair. 
After this period, the thickness of the hair is the same as that of adult ani¬ 
mals. Bulls have always thicker hair than cows and heifers of the same age 
The white hair of a given animal is thinner than that of the coloured 
hair. 

(3) The relation of thickness of hair to length is not always the same 
With short hairs, the diameter is relatively greater than with long ones. 

diameter 

With bulls the ratio — ; --— is smaller than in heifers and cows of the 

length 

same age 

(4) The ash content of hair is not constant. It depends on pigmen¬ 
tation, age, sex, and possibly also on feeding. 
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1012 - Conformatioa aixd its Relations to Milk Producing Capacity in Jersey 

Cattle (x) — Gowen, J W (Maine Experiment Station Oiono Maine), 111 The Journal 
of Dairy Science , Vol III, No i, pp 1-32, tables 72;,, Jiibliogr of 14 publications, 
Bal Imiore J ail 1920 

This paper presents a biometrical analysis of the relation of conforma¬ 
tion to the milk producing capacity of the Jersey cow The study ss based 
on the material collected by the American Jeisey Cattle Club in its Registry 
of Ment work compiled by R M Gow The mean conformation as 
measured by score is given for the cow as a whole and for the parts into which 
it is divided In this group under investigation the score was 89 848 -1- 0 073* 
The variation of the different body parts is compared by means ot 
standard deviation and the coefficient of variation The most variable part 
of the body included the eyes, horns and muzzle, and the least variable, 
the size of the body. Bone material was in general found to vary slightly 
less than the scores assigned to parts of the body depending chiefly on 
variations m bone length The variation of the udder parts was found to 
beat the lower end of the range of variation of other soft parts of the body 
Correlation coefficients for milk yield with the conformation as a whole and 
* for the various parts were determined and ranged from — 0.0697 ± 0.0165 
to 0.1941 i o 0160 Out of the nineteen correlations the total score had the 
highest correlation with milk yield The parts of the conformation hav¬ 
ing a distinctly significant relation to milk production of the cow were the 
milk veins, size and condition of udder, size and shape of rear udder, shape 
and size of barrel and the general appearance of the cow. 

A 7-day test has a correlation coefficient with the year milk yield of 
the cow of approximately 2 % times that of the conformation, as a whole or 
in part The short test consequently is superior to the conformation as 
a guide to milk production. 

1013 - Feeding Experiments with Calves in New Zealand. — Bruce, j i y (Supeuntencient 
oi Experimental Farm), m The New Zealand Journal of Aguculhue, Vol XX, No* 5 
pp, 289-298, figs 10 Wellington, May 20, 1920* 

With the object of obtaining reliable data as to what extent supple¬ 
mentary foods (mainly home-grown) can be profitably substituted for milk 
and whey, a scheme of feeding tests, combined with the best practice in 
calf-rearing generally, was undertaken at the Ruakt ra and Weraroa Expe¬ 
rimental Farms la 1919. In each case 16 calves were divided into 4 gioups 
of 4 each and fed strictly on the respective dietary assigned to each group 
for 17 weeks The results were satisfactory , there have been no deaths, 
and the calves are in excellent health 

At Ruakura, the calves comprised 12 Shorthorns, 4 Shorthorn x 
Jersey crossbreds , at Weraroa the calves used were crossbreds comprising 
Ftesian x Jersey, Shorthorn X Jersey, Ayrshire x Jersey, Fresian X 
Shorthorn, Guernsey x J ersey and also grade J erseys 

The substitute feeds at Ruakura were prepared as follows: 


{i) See J? r Feb, 1 917, No, 167; and M , Apnl 1917* No, 346. 
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Group I — Whole linseed flour soaked overnight in water and boiled 
for 20 minutes next day; flour mixed with a little water and added 
5 minutes before boiling is completed. 

Group II — Boiling water added to linseed meal and bean meal, the 
whole covered up for 24 hours 

Group III — Oat meal, and crushed linseed made into porridge and 
mixed hot with skim-milk 

Group IV :— Dry crushed linseed stirred into the skim-milk im¬ 
mediately before feeding 


Tabeb I — Results of Feeding Tests at Ruakura . 


Group 

Feeding formula per head per day 

Weights and gams 

Cost 

of food 
per head 

1 

( 

I < 

1 

j 

For 3 weeks * 

, Wtioie milk 8 lb 

1 For 15 iveeks 

\ Whole lmseed . 8 0 z 

1 Flour . . 2 oz 

v Skimmed milk . , . 15 lb 

lb. ! 

Total first weight . .301 

Total final weight . . 1071 

Total gain . 770 

Average daily gam per calf 1 61 

& s. d. 

1 14 11 

1 

II 1 

1 

/ For 2 weeks . 

, Whole milk ... 8 lb 

1 For 2 weeks: 

1 Iyinseed meal 7 x faOz 

j Beau meal . 12 oz. 

f Skimmed milk . , 8 lb. 

For 33 weeks 

j Ditto minus skimmed milk 

Total first weight . . - 302 

Total final weight . . 952 

Total gam . . . 650 

Average daily gain per calf 1 36 

1 S 1 

1 

HI 

1 

j ; 

f For 2 weeks. 

1 Whole milk . 8 lb. 

) For 15 weeks : 

j Oatmeal. . 8 oz 

/ Crushed lmseed . . 9 oz 

\ Skimmed milk . 15 lb 

Total first weight. 303 

Total final weight . . 1036 

Total gain . 733 

Average daily gain per calf . 1.54 

1 196% 

! 

IV 

1 

1 For 2 weeks * 

l Whole milk S lb 

( For 15 weeks: 

/ Crashed lmseed 9 oz 

t Skimmed milk 15 lb. 

Total first weight ..... 301 

Total final weight . . .1148 

Total gain . . . 847 

Average daily gam per calf. 1.77 

1 14 7 


From the foregoing Table it is evident that the dry crushed linseed 
added to skimmed milk gave the highest daily increase in weight. A con- 

[ioi*! 
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siderable amount of difficulty was experienced in getting the calves to take 
bean and linseed meals (Gr II), but it was found that after 24 hours the food 
had a sour smell. 

The substitute feed at Weraioa was prepared as follows • — 

Group I. — linseed soaked o\ernight in 2 % pints of water, boiled next 
day for 20 minutes, adding flour (previously mixed to a smooth paste with 
cold water), 5 minutes before boiling is completed. 

Group II. — Crushed oats fed dry 

Group III — linseed boiled to a jelly m water. 


Table II. — Results of Feeding Tests at Weraroa 


Gk 

1 

i 

Feeding formula per head per day 

Weights and gams 

Cost 

of food 

per head 

( 

1 < 

( 

For 2 weeks 

; Whole milk . , . . 8 lb 

I For 7 weeks 

l j|[Skimmed milk. 16 lb. 

f For 18 weeks ; 

Flour . « . 4 oz. 

| linseed meal 3 oz 

lb 

Total final weight (17 weeks). 979 

Total gain ... , 718 

Average daily gain per calf . 1 5 

fl s d 

17 3 Va 

1 

11 < 

1 

( For 2 weeks; 

i Whole milk . 8 lb 

) For 2 weeks * 

j Skimmed milk , « 16 lb. 

f For 13 weeks: 

v Crushed oats . * I lb. 

lb. 

Total final weight. . . . 1102 

Total gain ... . . . 822 

Average A daily gain per calf 1.7 

£ s d 

19 IO*/ 2 

III i 

i 

[ For 2 weeks: 

i Whole milk . . * . 8 lb. 

( For 15 weeks* 

| Skimmed milk , . . 16 lb. 

k I4nseed gruel . . 1 qt 

i 

lb. 

Total final weight . ... X032 

Total gam . . . 770 

Average daily gain per calf , 1.6 

£ s d 

X 7 3 

1 

XV < 

1 

( For 1 week : 

Whole milk . . - 8 */* lb 

1 For 1 week: 

J Skimmed milk . . 16 lb. 

\ For 15 weeks : 

i Fean meal . . . 8 oz. 

F I4nseed meal . 6 oz. 

[ Warm water . . 3 qt. 

I. 

lb. 

Total final Weight ..... 1355 

Total ghin . ..1077 

Average daily gain per calf 2.3 

£ s a 

18 to 


mm 
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Group IV — Boiling water added to linseed meal, plus bean meal, the 
whole mixed and covered for 24 hours 

From these results, the author concludes that the most important and 
essential factors in calf rearing (apart from the diet) ? re * a clean new grass 
paddock, a good supply of fresh drinking water , clean feeding utensils. 
There is no doubt that the absence of scour among the calves was largely 
due to the latter precaution. 

1014 - Notes on Breeding Wool-Producing Sheep in Madagascar. — carougeen 

(Chef du Service v6terinaire), m Bulletin econoimque de Madagascar, Year XVII, Nos 1 
and 2 (1st and 2 nd, half-years of 1920), pp 95-105 + 1 map Tananarive 1920 

Notes assembled by the author whilst passing in review the different 
experiments that have been made on the introduction of sheep wool-produc¬ 
ing sheep into Madagascar, and during his study of the question of establish¬ 
ing and developing this industry in the centre of the island, and in the 
southern regions of the island which are adapted to it. 

In tfye third part of his article, the author mentions a report by M. 
Roqubtte, Veterinary Surgeon, which shows that the extreme south of 
Madagascar is an excellent region for sheep-breeding. There exists in this 
zone, a fat-tailed, woolless breed that is perfectly acclimatized and capable 
of rapid improvement by crossing with wool-producing rams from Europe, 
The hybrids, after a few generations, have fine fleeces. 

In the fourth part of his article, the author describes M. Jactssaup's 
experiment on the acclimatisation of Crad merinos at Tulear (south-west 
of Madagascar) This experiment proves that it would be well worth while 
to raise sheep for the frozen-meat trade (the meat of the crosses is excellent) 
Sheep, however, only do really well in dry seasons; in damp, or marshy, 
places, the mortality among them may be very great. 

1015 - Increase in the Weight and Quantitative and Qualitative Changes in the Wool 
of Lambs Having Undergone the Operation of Unilateral Thyroidectomy With or 
Without Castration. —Agnoletti, G (Istituto di Fisiologia spenmentale della K.. Scuola 
Supenorc di Medicwa veterinaria, Milan), in La Clmtca vetmnana , Year XEHI, 
Nos 10-11, pp 245*269, Bibliography of 9 works. Milan, May 3*> and June 15* 1920. 

With the intention of continuing Prof. Pugliese’s studies {Biochimka e 
Terapia spenmentali, Parts 3 to 6) on the correlations between the internal 
secretary glands and growth phenomena, the author studied the correla¬ 
tions between the testicle and the thyroid and between their behaviour and 
that of the other endocrinal glands The author experimented on lambs 
so as to be able to investigate both the phenomena of growth and those 
of the nutrition of the wool 

The experiment lasted from June 13,1919, to January 10, 1920, and 
was made upon 4 lots each containing 2 lambs. 

i 

I) Male lamb of the Bergamasque breed; the nght thyroid was removed one weds after, 
weaning Control lamb not operated upon, 

II) Tamb of the Valtelm breed; the rigbt thyroid gland was removed, with castration# 
2 weeks after weaning The control Iamb was castrated at the same time 
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III) Iycmib of the Bergamasque bleed , eastiated, with lemoval of thyicml gland, 5 days 
after weaning Control lamb castrated at same time 

IV) banib of Bcrgamasque bleed (male) , I.amb of Bergamasque breed (female) 

The results obtained are summarised in the appended Tables. 


TabeE I — Increase in Weight and Yield of Wool 


s 

Treadment 

Initial 

weight 

Final 

weight 

Increase 
in weight 
in 212 davs 

Increabe 

% 

Wool 

produced 

T < 

i 

' Bergamasque lamb (male) ] 
) right thyroid gland rem- 1 

kg 4 

kg 

kg 

% 

kg 


) ov£d , . « . 

13 *5 

23 9 

10 4 

77-03 

0.890 

II 

j Control . 

f Valtelin lamb: castration 
) and removal of right thyr- 

x 5 

24 6 

9 0 

64 00 

0.730 

j oid , . . . 

16 

28.9 

12.9 

80 62 
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III 

j Castrated Valtehn lamb . 

/ Bergamasque lamb castr- 
J ation and removal of right 

l8 6 

29 7 

11 1 

59 67 

1000 

i thyroid . . . 

\ Castrated Valtelin lamb. 

gS 

22 3 

12,5 

127.44 

0 685 


ii 6 

22 3 

10 7 

93 34 

°?535 

IV 

| « 

\ Bergamasque ram lamb .., 

x 9 5 

3 i 5 

120 

61 53 

1 265 

/ Bergamasque ewe Iamb . 

1 

*9 5 

30 5 

11 0 

5641 

1485 


As regards increase in live-weight, the lamb which had undergone 
thyroidectomy was superior to the control lamb by 13 03 %; the difference 
was much greater when the animal was also castrated. It is therefore 
advisable to perform lateral thyroidectomy at the same time as castration, 
seeing that the former operation involves no risk, gives rise to no distur¬ 
bances of the system, and induces a larger yield of mutton, without any 
deterioration in the quality of the meat, and of wool. Though the wool of 
such animals is not as strong, this is not a defect in the case of this rather 
coarse type, as it becomes finer and more elastic (which is a great advan¬ 
tage), softer to the touch, and almost as lustrous as silk. 

The amount of lanolin was found by the author to be below the normal 
owing to the fact that the lambs were always kept in a shed and had no 
exercise, so that they produced but small quantities of this substance. 

From his experiments, the author concludes that the testicular 
hormones have a stimulating effect upon the piliferous system, whereas 
the action of the thyroidal hormones is just the reverse. Thus, the manes 
and tails of stallions are much thicker and longer than those of geldings, 
and the bull has much larger horns than the ox. 

* Table III shows that, in the case of animals castrated when very young, 
there is less development of the hypophysis, and that the superrenal cap¬ 
sules must have a great influence upon growth. 
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Table II. — Characters of the Wool 

(The 3 numbers of each of the 5 columns refer respectively to the wool of the flank, side, 
and shoulder) 


2 

Breed and treatmen. 

of lambs 

Strength. 

gr 

1 

Elasticity 

mm 

Diameter 

Length 

cm 

Curls 

per 

strand 

Lan¬ 

olin 

% 

»! 

Bergamasque lamb : 
thyroid removed 

IO—IO—II 

1 

< 

I 3 -X 3 ~I 3 34 - 31-31 

11 -115-11.3 

30-32-31 

5 7 


Control . . . 

II-II—II 

9- 9- 9 

40 - 37-37 

9 -10 - 9.6 37-34-32 

68 

< 

11 < 

i 

Valtehn castration 

1 and lemoval of thy- 
l roid 

20—21—20 

15-15-15 

1 

1 

43 - 43 - 431 14 5-15 3 - 14-5 

43-42-43 

65 

1 

t Castrated Valtehn 

1 

24—24—22 

II-13-II 

52-49-55 

13 -13 5-13 2 

32-36-35 

1 68 

1 

III \ 

1 

Bergamasque castr- 
| ation and removal 
of thyroid 

II-II-II 

14-15-13 

31 - 40-37 

9 6-10 3—10 

35-33-35 

i 

! 

1 

7*7 

1 

I Castrated Bergamas- 
que 

I 5 “I 5^5 

11-11-11 

4O-46-43 

9,2- 93-93 

30-30-34 

84 

( 

rv < 

1 

j 

r Bergamasque ram 
) lamb . * . 

20-21—18 

13-12-12 

46-47-49 

1 

9 7-10 3-10 3'33-34-33 


1 Bergamasque ewe 

[ lamb . 

! 

1 

J 20—21—20. 

1 

1 7 —I 7 —1 6j 49 — 47—47 

11 5-11 4—11 5 

34 - 33-34 

1 _ 


The strength and elasticity are determine 1 4 o tests pel sample, the initial tension being 
o.j gm The length is determined from 55 tests , the number of curls from 20 tests 


Table III — Weight %n grammes of the various organs . 
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1 
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1 

t 

Thymus 

1! 
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! j 

O977 


O 037 ; 

1 

t 

2487 

i 

$0 

9 6 

1 

Control . . 

1 

0 932 

0 934 | 

O 067 | 

2.824 


14 0 

11 j 

I 

Valterhn: castration and 
removal of thyroid 

I 710 

i 

0 055 

i 

I.907 

83 

185 


Castrated Valtelin. 

I 097 

1.094 

0,060 

2.467 

So 

23 X 

hi j 

1 

Bergamasque; castration 

| and removal of thyroid 

O 682 


0.065 

i 537 

j 

83 

10.2 

1 

Castrated Bergamasque * 

O 572 

0.582 

0.071 

x 501 

85 , 

15 ** 

ivj 

1 * 

, Bergamasque ram lamb . 

0 097 

o .999 

O 137 j 

2*579 

85 

— 

1 Bergamasque ewe lamb - 

x 007 

0.997 

0.107 | 

x 867 

80 
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poultry 1016 - Results of the VI and VII Irish Egg Laying Competitions. — Tin journal of the 
Department of A^ncultme and Ttchmcal Instruction lor Iteland^Vnl XIX, Xu 1, l>p. 
25-^1, Vol. XX, No 1, pp 20-38, Dublin 1018 and 1019 
These competitions were conducted by the Department of Agriculture 
and Technical Instruction for Ireland and were held rt the Munster Insti¬ 
tute, Cork 

Competition VI — ist October 1917 to 31st August, 1918. The 
following foods were used for the 210 birds entered * — Bran and 
pollard, 21 y z cwt — Maize meal, 17 cwt — Dried grains, 3 cwt — Dned 
yeast 2 ®/ 4 cwt — Palm Nut Meal, 5 ®/ 4 cwt. — Pish Meal, 15 % cwt — 
Cracked maize, 10 cwt. — Small wheat, 4 % cw t — Oats 61 % cwt — 
Crushed Oats, 12 % cwt. — Potatoes, 43 % cwt — Meat Meal, y z cwt — 
Dry Mash, II cwt. 

The soft mash was fed as usual each afternoon, grain being given in 
the forenoon, and is the most economical for farm use The total cost 
of food for the 4 periods of the competition amounted to £ 161.3s 6d. To 
this may be added £. 12, the value of grit and cultivated greens used. Ihe 
average cost per bird is threfore 16s 6d 

The total number and value of eggs from the pens are grouped as fol¬ 
lows : White Wyandottes — 1286 — 1256 — 1250 — 1213 — 1208 (6 hens 
per group) These took the leading place, and were followed by White 
Beghorns 1174. The two groups lowest on the lists show 760 and 751 
for White Wyandottes (Nos 25, 26 in order of Merit). 

Competition VII. — The following foods were used for the 306 compet¬ 
ing birds : — Bran and pollard, 2855 lb. — Maize meal, 2888 lb. — Dried 
grains, 567 lb. — Dried yeast, 578 lb — Palm nut meal, 39 lb — Wheat 
(damaged) 1506. — Oats, 9728 lb — Barley meal, 1520 lb. — Rice (da¬ 
maged), 262 lb — Pish meal, 3142 lb — Dry Mash 78631b — Potatoes, 
564 st The total cost of food for the four periods amounted to £. 303,17s 
including cost for grit, shell, and cultivated greens 

The general results are given and the comparison with former years 
in tabular form. The winmng pen of Wyandottes heads the list with 1339 
eggs. The pen of White Beghoms holding third place with a total, of 1347. 
The last place is occupied by Rhode Island Reds, 776 (No. 36. Order of 
Merit) 


Eleven months ending 
Ang, 31 

No of Pullets 

No. of Eggs lpid 

Average No of 
eggs per bird 

t 

X 9 I 3 . * * * 

318 

38199 

120 X 

1914* * - 

282 

39216 

T 39 *o 

* 9*5 . 

264 

39764 

X506 

19*6. 

294 

49830 

X695 

* 9*7 . 

210 

36 660 

1746 

19*6 . . 

210 

36 106 

171.0 

19*9 .... . t .i 

306 

55 m 

x8q,o 
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1017 - Effects of Feeding Silk-worms on Mulberry Leaves Exposed to the Thick Dust sericulture 
Of Mam Roads. — Fuschini, C (Chan of Silkworm Reanng of tlie R Istituto Agrano 

dx Perugia), in Informa«iom sinchc, Year VII, No 13, p 19b Rome, July =5, 

1020 

Since 1915, private silk-worm breeders and the members of agricul¬ 
tural institutions have asked the author for his opinion on the sub¬ 
ject of planting mulberry trees along main roads, and as to how far the silk- 
worms would suffer should the dust be deposited thickly on the leaves A 
first series of experiments had already convinced the author that it was ne- 
cessary to direct the attention of silk-worm breeders to the bad effects that 
might be expected if such leaves were fed to the insects, and now, af¬ 
ter 3 years of experimental research on the subject, he has arrived at the 
following conclusions*— 

(1) Mulberry leaves exposed to the thick dust of main roads are 
injurious, if fed to silkworms 

(2) The injury caused is proportional to the quantity of leaves given 
and to the amount of dust upon them The effect of the dusty leaves is to 
decrease the yield of cocoons (the decrease may be as much as about % of 
the normal production) and to render the quality of the silk inferior, to 
the extent of causing loss to silkwoim breeders and silk-spinners 

(3) These bad effects can, however, be prevented by carefully wash¬ 
ing the leaves in ordinary water or by spraying them thorongly with ordi¬ 
nary water, employing sprayers such as are used for the control of mildew 
The leaves should be allowed to dry a little before being given to the silk¬ 
worms 

(4) The slower somatic growth of larvae fed on dusty leaves appears 
to be traceable to the imperfect utilisation of the nutritive elements of the 
leaves, on account of the dust absorbing a certain amount of gastnc juice, 
which is therefore prevented from acting with equal intensity upon the 
whole contents of the stomach. 

(5) Whilst awaiting the results of further experiments dealing with 
the latter part of the question, the author thinks it well to discourage the 
plantation of mulberry trees along main roads, especially those frequently 
used by motor-cars, which owing to their rapid motion, raise great clouds 
off dust 

1018 - Training Camels. — Uroanui, I, m Agneultura Coloniale, yeai XIV, No. 5, various 

pp 201-218, 1 pi Florence, May, 1920 animal 

As a general rule, camel-breeders raise the males for work end the fe¬ 
males for breeding purposes; it is only under exceptional conditions that 
the females are used for beasts of burden, or for riding. Sterile females 
however, are sent to the butcher's ox used for work. 

Those Nigerian tribes that employ female camels as mounts are an excep¬ 
tion to the rule; they divide the females into 2 classes: females that have 
been made sterile (“ seiddh ”), and females in the fourth to fifth months of 
gestation (“ naya ”). 

As the female camels habitually enjoy liberty and are well-fed, cases 
of abortion are reduced to a minimum The young are suckled under the 
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most favourable conditions, and as the stallions are chosen with the great¬ 
est care, the offspring grow well and their strength is insured. 

Male camels are born with the characteristic callosities of the camel, 
which are in fact all congenital, although some writers (H. Wourf, Bi<a- 
CHfeRB) regard the sternum callosity alone as congenital. 

The young camel is weaned shortly before it is a year old, that is to say, 
when its mother is again about to be fertilised From this time, it lives 
solely on grass Sometimes camel-breeders collect the yearlings into herds 
and keep them separate from the herds of the adult camels. At 3 years 
of age, the young camel is ready to be trained 

There are several breeds of camels, those called “ mehara ”, and only 
used for riding (such as the animals raised by the Touaregs and Schiambas), 
those supplying exclusively beasts of burden, and those that can serve 
either as pack-camels, or saddle-camels : the best animals are used for the 
latter purpose, and become " running camels ” 

The characters distinguishing running camels are — Very light head, 
carried high and horizontally, eye large and gentle; long neck, wide, sloping 
shoulders ; withers high, spare, horizontal, long , haunches strong, sloping 
backwards , legs thin, with prominent tendons and masses of muscle; 
thigh wide, flat, long ; hocks low , perfect balance; coat white, skin fine ; 
hair short. 

Training only lasts a few months, after which (in countries where it 
is customary) the camels are generally castrated; this operation is always 
advisable, as it renders the animals more elegant and slim in shape Camels 
when broken in are gradually accustomed to work. 

The first part of the taming process consists in accustoming the young 
camel to the presence of man, which, however, begins at birth , in fact, in 
order to secure part of the camel's milk, the keepers biud some of the teats, 
or pass a string round the udder In districts where the attacks of wild 
beasts are to be expected (e g., m Erythrea, where hyenas attack the camel, 
the camels are collected in the evening and to prevent their escaping, their 
fore-limbs are fettered, and they are forced to lie down. 

The second stage of domestication commences by teaching the animal 
to lie down and rise at the word of command, this is done by taking ad¬ 
vantage of the greediness of the camel and tempting him with a handful 
or fresh grass, barley, or durra. When this is done a long stout rope is 
fixed to the bar of the camel or to the halter , the tamer holds the other 
end of the rope, and leads the animal to places whither it goes unwillingly 
or with fear, such as the most crowded and noisy parts of the town, beneath 
trees, on where it is more or less difficult to pass. When the camel has leant 
to follow his driver readily, to get up and lie down when told, to pass quiet¬ 
ly through a crowd, to have no fear of noises, and to remain at a distance 
from its companions without groaning, it is said to be tamed. The taming 
process is the same for pack-camels and riding-camels, but the latter have 
to dp all the manoeuvres without groaning. On the other hand, the train- 
Receives depends on work it has to do. 
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The training of Pack Camels — When the animal has been tamed 
in the manner described above, its pack is put on while it is in dead itus 
sternal, and m such as way that it gets accustomed to support the load for 
some hours Once this is done, on the following days the camel is made to 
get up, walk and eat with the pack on its back, and is walked about just 
in the same mannr as during the first taming-stage. Then, when the cara¬ 
van starts, the drivel's place is taken by an old quiet camel, to whose tail 
the halter ot the young animal is tied , the first journey is performed with 
an empty pack. For a good result to be obtained it is best for the caravan 
to go a long way When the young camel is used to its pack, and to the 
discipline of the march, it is first given a light load and afterwards its bur¬ 
den is increased in proportion as it grows stronger. 

Training riding Camels — The author reproduces the rules, follow¬ 
ed by the Touaregs and Meharists of the higher districts quoted by MM 
Venel and Boucher in their " Guide de Vofficier mehmste, and then he 
describes less gentle and progressive methods employed by the Scherof, 
Bischian, and Beni-Amer tribes 

The animal to be trained is provided with a halter which is very tight 
round its muzzle, so that it can neither open its mouth nor scream. Two 
ropes axe attached to the halter, one on each side; these are fixed to the 
ground by means of stakes placed 2 metres apart and this obliges the an¬ 
imal which is kneeling down and unable to move, to keep its head down. 
The camel remains for 3 days in this position, without eating or drinking 
On the fourth day, it is untied by two men who each take one of the ro¬ 
pes ; the halter is loosened from the muzzle and the animal is given food 
and water Then it is led about by the two men and finally taken back to 
its place to be tied up again. This is done for several days, until the camel 
is accustomed to be handled, then it is untied for 3 or 4 hours daily and put 
out to grass, but it is still hobbled. Subsequently, the camel is saddled. 

When it is used to the saddle, it is necessary to accustom it to the 
rider The camel is held by one man only while the rider mounts; he re¬ 
mains in the saddle for a longer time each day, and after a few days takes 
the reins himself ; the reins are the 2 ropes of the halter which always re¬ 
mains tight round the muzzle during exercise For some time the young 
camel is guided by 2 reins, but later on only one is used. This single rope 
is attacked to the left side, and the animal learns to turn to the right or the 
left, according to the movement of the rider's hand, coupled with a slight 
pull of the rein. When the training is finished a ring is put into the camel’s 
nose and a thin cord attached to it, this acts as a curb. The camel is not 
guided by the reins alone, but also by a long curved stick with which it 
is struck on the neck, but this has no effect if, it is often used. 

It is only when the camel is quite broken to the saddle, accustomed to 
obey orders, and no longer thinks of returning to its companions, that it 
is trained to run First a well-trained animal must be procured, and the 
two camels are taught to walk together in step, the young one being led 
by its driver. Then it is taught to amble along in company with the other 
camel, the distance being increased every day, and afterwards it & 
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accustomed to keep tip the same pace bearing a rider on its back Finally 
it is exercised alone. 

The Beni-Amers breed pack-camels almost exclusively ; only very spe¬ 
cial animals are set apart for riding-purposes, and these have no real train¬ 
ing. The young camel is tied behind an old liding-camel, and exercised 
in running; then, without further preparation, it is saddled and mounted, 
recourse is often had to a stick in order to make it obey Such a method of 
training is very faulty it turns out noisy, obstinate beasts that refuse to 
be separated from their companions, though otherwise these camels have 
often good points, being well-shaped and strong 

In the Agordat region, the author has nearly always seen the young 
camel with a rope round its neck ; this rope is attached to the neck of an 
old camel with an expert ider on its back The young camel is made to 
run along tied in this fashion for at least 2 hours for several days There a 
child mounts astride on its back, and holds on by the hair of the humps. 
When the camel has learnt a proper pace and is accustomed to a rider, it is 
saddled and guided by reins but always iu the campany of its saddle-com¬ 
panion Finally a man is substituted for the child, and once in the saddle, 
he soon teaches the young camel to go alone, to obey, and above all to keep 
the same even pace. 

10x9 - Castration Of the Camel. — Uroaxdi, I, an VAyicultura colonial*. , Year XIV, 

No 7, pp 280-301, ti^s. a Florence, July, 1020 

In the coastal regions of Tupolitama, neither horses nor camels are 
castrated, and as no care is taken in selecting animals for breeding, these 
districts possess no special type of camel proper to them On the other 
hand, in the Central regions and especially among the Touaregs, castra¬ 
tion is much practised, only males with exceptional qualities being kept 
entire, Therefore, there is a characteristic type of Touareg camel, and 
these people alone have succeeded in producing the liding-camel or 
“ mehari ”, 

The author describes the method of castration (extirpation of the tes¬ 
ticles) that he saw practised by the Touaregs and gives his opinion as to the 
best means of performing the operation He advises the castration of all 
male camels not required for breeding purposes; this is best done in the 
spring, because at that season, the animals are in good condition and not 
suffering from cold, or tormented by ticks, flies, or other insects. He ^de¬ 
scribes the operation which consists m limited twisting of the seminal cord, 
and advises that the wounds be stitched. 
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1020 - The Use of Tractors in Cochin-China. — Magex, r , m the Bulletin de rimutut 
smnUH&te de Saigon, Vol II, No 8 , pp 235-227. Saigon, Aug, 1920, 

An article by the author has already been published in the Review (1). 
with ** Motorculture in the Colonies ”, In this article he gives the 

4 M til* k> June; 1920, No, 685, (Ed) 
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results of the first agricultural experiments made with the machinery of 
the Agricultural Section of the Institut Scientifique 

Caterpillar tractors on the nee farms at Ncmg-Ren — The work was 
done at the end of the dry season of 1919-1920, from April 16-30, 1920 
The ground was full of cracks, very hard, and covered with rushes and other 
herbagt With a 3-furrow plough, wing a h^lic 1 mould board, an 
average depth of 15-20 cm , was^worked The earth was completely turned 
and all vegetation buried, Using second speed (6 km , per hour( 20 ares 
can be covered per hour, only half the available power being used 

The planters of the region stated that the results were very < c ood both 
in cultivated land and in virgin soil covered with thick herbage, the 1 erbage 
being destroyed 

Moreover, the rice crabs and rats are exposed, enabling the coolies to 
kill them 

The staff of each outfit consisted of the tractor driver, the plough 
driver and an assistant driver in charge of the hauling. 

Tractor with two driving wheels — Very good results have been obtained 
in the western rice fields (at Soctrang) with the tractor having two driving 
wheels and a plough with a cylindrical mould-board. The work is much 
better than hat do. e by natives*, m chanical cultivation is certainly 
worth while , the chief difficulty to be overcome is the grip on the soil, 
which though almost perfect on ground lightly covered with vegetation, 
when the ground is bare, wet, and stiff, conical grips should be fixed on 
to the wheels 

The working speed during ploughing was 15 to 1 o km., per hour, 
the depth maintained was 8 to 10 cm , and the petrol consumption was 5 to 
6 litres per hour. 

Banking up rice . — The method employed for banking-up rice is to 
turn up the humus and herbage over a track 2 60 metres in width with a 
tractor hauled plough, then to ridge up the clay sub-soil with a simple Bra¬ 
bant plough with a helical mould-board, otherwise the furrow will not be 
deep enough The earth is now in fair clods ready for the final work, which 
is done by the coolies 

Various trials of tractors . — Tractors are also used for drawing wa¬ 
gons unloaded or loaded with paddy, or towing boats. The author stated 
that, the rainy season having started, these tractors continued to work 
in 30 cm. of water. 

1021 - Automatic Weighing and Felling Machine. — bertareixi, b , m the in Ra$$e- 

gna della produzione ttahana , Nwmero specialmente dedteuto all' Agrtcoltura alVAhfnenta - 
zione ed alle Industrie denvanit, Vol, IV, Sect D, No 6, p 29, figs 2- Milan, June, 1920 

The determination, of the weight of food products packed in boxes, 
bottles etc , and sold according to a declared weight is usually performed 
mechanically by fillers which measure volume and not weight. Thus, er¬ 
rors constantly occur, due to temperature, climatic conditions, etc. In the 
present article, a weighing and filling machine, to overcome these difficul¬ 
ties, designed by M. G Ceruni of Parma, is described. 
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The machine consists of a movable stand a which acts as a weighbridge 
on which the box or boxes are put; above it is a hopper 6 made of acid- 
proof bronze. The weighbridge is adjustable to the desired weight and 
as soon as the correct amount of produce has been fed from the hopper into 
the box below the weighbridge a tilts and in so doing the revolving axle 
closes an electric circuit, ihrough the switch box at c. 


b 



The closure of the circuit brings into action an electro-magnet d whicn 
attracts the metal rod h and releases at once the bell-crank which in turn 
operates on a spring catch which causes a double valve to fall, like a guil 
lotine, across the mouth of the hopper, thus stopping the fede at once. A 
switch (/) cuts off the current, the machine returns to normal, and is again 
ready for use. 

The amount of electric current required is very small and the machine 
reduces manual labour to a minimum 

xoz2 - Construction and Fire Protection of Cotton Warehouses. — Workman, j m., 

in the Untied States Department of Agriculture, Bulletin'S! 0 * 801, pp 1-79, 3 * 1 . 34, plans 7 » 
Washington, 15 Dec 1919 

The article includes the primary factors in warehouse design, and gives 
instructive details of the fire-resistive, slow burning, semi-slow burning, 
frame and iron-dad constructions now in use in the cotton warehouses in 
the United States. Useful plans are given illustrating the various construc¬ 
ts* Mf**} 
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tions as a basis for warehouse planning, and plates indicate the degree 
of success with which certain types have withstood the tests of fire. 

Fire resistive construction is advised for warehouses several stories 
high, but the slow burning construction is sufficient for a single story ware¬ 
house 

An inexpensive method suggested of securing protection from exte¬ 
rior exposures is to use masonry for the exposed walls, and frame construc¬ 
tion for walls not exposed 
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1023 - The Cost of a Vineyard in, 1920 m Certain Regions of France. — ■ Cea^oulet, a,. 

m La Feuille vimcole de la Gironde, Year BNV, No 9, p 1, March 4 ; No 10, p 2, 
Maxell 11 , No 17, P 2, April 29 Bordeaux, 1920. 

In the Libournais district In this article M Charo'DBBT discusses 
the cost of a hectare of vineyard three years old, the cost of upkeep during 
the years following, and the yield. 

First year Fr. 


Per hectare of fallow or under cereals 
Digging up before planting 
Manuring (night-soil of farmyard manure) 
Superphosphate * 800 kg , at 30 fr , per 100 kg 
Plants: 5 400 at So fr per 100 . 

Planting . - ..... 

Weeding and labour . . - . 

3 sulphate sprays and labour 

Interest on 18 440 fr, at 6 % . 

Total cost per hectare 


8 000 00 

3 500,00 
1 500 00 

240 00 

4 320 00 
600.OQ 

200 OO 
SO.OO 


r 8 440 00 
1 106 00 

19 54b 00 


Second year 


Fr. 


Carried forward - .19 546.00 

Preparation * - . 450.00 

Sulphatiag and sulphuring ... . 250.1*0 

Replacement of S/so of non-sprouter®, 270 plauts at So fr ? per 

too ... . .... . 2x6.00 

labour for replacing plants. . 24.00 

Interest on 19 546 fr 9 at 6 ° 0 » 1 172 00 

Total cost per hectare at end of second year . . *-21 658 00 

Third year Fr. 


Carried forward * . ... . 

Preparation . ... ... . .... 

Replacements 

Staking 5 400 stakes at 400 fi , per 1 000. 

Iron wire 3 rows No 15, 480 kg , per hectare at 180 fr,, 
per 100 kg * - . . ... 

Pointing, stringing, supporting 

Willows for arching, labour ... . . ....... 

labour on stringing and wiring - . . 


31 658 00 
450.00 
80,00 
2 x 60 00 

86400 

250 00 
30 00 
250.00 
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Four sulpha tings 

Spray mixture . - . . . 1.9=5 00 

labour. . . * . * 320 00 

- 815 00 

Three sulphunngs, sulphur, labour 1 30 00 

Interest on 21 658 fr at 6 % * . 1 300 00 

Total cost at end of third year . --- 27 987 00 

Deduct net gain 10 casks at 300 fr , per cask . . 3 000 00 

Balance 24 987 00 


Thus one hectare of vineyard cost, by the end of the third year, 24.987 
fr , so that amount cultivated by the farmer, namely, five hectares has cost 
124 935 fr. 

Expenses pei year 

from the 4 th year Fr 


Replacements of dead plants . ... 

Feed for one horse or ox . - . . ... 

Preparation ... • . * 

Sulphating: 

120 barrels at 5 kg = 600 kg, sulphate at 190 fr., per 100 kg . . 
300 kg , lune at 30 ft s per 100 kg . * 

Dabour: 5 fr., per cask . f . . ... 

Sulphur sprays 

400 kg , sulphur at iro fr, per kg .... . . 

labour . . . . . ‘. 

Replacement of stakes, etc . . . . . . ..... 

Harness, shoeing etc *. * .4 

Rushes 20 trusses at 2 50 fr . . ... 

Superphosphate 600 kg , to the hectare, i. e 3,000 kg. at 27 fr per 
too kg . .... 

Manuring, etc ... . . - 

Vintage * 25 fr , per cask . - . . . 

Two drawings (delivery March) . . ... 

Taxes, Insurance, accidents, hail, etc , 

Interest on 124 935 Ir , at 6 % . 


200 00 
3 000.00 

2 500 00 

1 149 00 

90.00 

600,00 

440.00 
100 00 
200 00 
600 00 
50 00 

810 00 
500 00 

3 250 00 
18000 

2 <100.00 
7 4 ( >6 00 


22 156.00 

The minimum expenses in the fourth and following years average, 
is then 23 156 fr. per annum, exclusive of the owner’s time given to 
management. 

The average yield o£ 5 hectares is 90 casks, which at 300 fr., per cask 
totals 27,000 fr., and at 400 fr., per cask totals 36000 fr. Thus by selling 
at 400 fr., the cask, a gross profit of 13 844 fr., is made. Apart from the 
average net profit, account must be taken of sprays, casks, utensils, 
packing, transport, loss, disease, etc. which is by no means small. 

In 19x7-18-19 those who did not suffer from hailstorms notably bene¬ 
fited, but they had suffered badly before from long periods of oidium, phyl¬ 
loxera, mildew, black-rot, frosts, hailstorms, trade depression, etc* 

The following table shows the increase in the working expenses of the 
vine grower from 19x4-19x9. 
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1914 

1919 


1914 

1919 

Manual labour per day 

3 

10 

Horse 

1 000 

4 000 

Cost of ploughing per clay 

8 

25 

Cart 

400 

2 000 

100 kg , sulphur 

18 

120 

Pig, per 100 kilos 

120 

1 100 

100 kg, copper sulphate 

50 

185 

Boots 

20 

80 

Iron sulphate . . 

5 

25 

Clothes 

xoo 

4 QO 

Rushes 

0 75 

2 50 Meat (per pound) 

X 

4 

Willows - 

4 

20 

Superphosphate (100 kg) . 

6 

27 

Fodder . 

12 

So 

Sabots 

125 

10 

Straw . 

7 

40 

Oxen 

600 

4 OOO 

Plant*, per thousand 

60 

800 

Casks 

14 

180 


InBlayais . — The cost of vine-growing over an area of about rx hectares 
worked by three vine-growers, living with their wives on the property, and 
having a horse and wagons • — 


Cost 1 n 1914 


Cultivation {pruning, training, etc ) , 

Two hoeings and twice ridging, 

Two hoeings , 

Raising, thinning out and topping, 

Four sulphatmgs, 

Three sulphunngs. 

2 250 00 Fr. 
300 00 
200 00 
400 00 

2 000 00 
730 g 

430 00 
300 00 
400.00 

3 000 00 


At 75 ft, pet day 

Cost of 500 kg of copper sulphate at 60 fr, per 100 kg. 

Cost of xooo kg, of sulphur at 20 fr, per 100 kg. . 

Cost of manure, fertilisers, rushes, willows 

Vintage, 20 cutters and 10 men for 15 days, food included 

Horse feed at 2 fr „ per diem for 365 days 

Wme given to the vine growers, 2 casks per family (3 families) 6 casks 
at 70 fr, per cask * . . 

Repairs and upkeep . » 

Taxes and insurance 

Rent of vineyard or interest on capital • 60 000 fr at 5 % 


Total . 10 000.00 

Cost in 1920. 

Cultivation (pruning, training, etc ), 

Two hoeings and ridging twice; 

Two hoeings, 

Raising, thinning out and topping; 

Four sulphatings, 


At 250 fr. per day . - *7 5 go,qo Fr. 

Cost of 500 kg,, of copper sulphate at 60 fr, per 100 kg. . . 850.00 

Cost of 1000 kg, of sulphur at 20 fr, per 100 kg. . r 000 00 

Cost of manure, fertiliser, rushes, willows ....... x 200 00 

Vintage time, 20 cutters and 10 labourers for 15 days feeding included - * 5 000,00 

Horse feed at 10 fr, per diem for 365 days . . . . 3 650.00 

Wme given to the growers x /4 cas * 5: P er diem at 300 fr,, per cask, 7 I / 2 casks. 2 250,00 

Repairs and upkeep, ... ..... . . x 000 00 

Taxes and insurance ... . ..... . . 500.00 

Rent of vineyard or interest on capital 120 000 fr, at 6 % . . . . . . 7 200.00 


Total ... 30 150.00 

E*M»J 
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The Vmeyards of Burgundy (C6te de Beaune) — The vineyards of 
Burgundy generally are very much subdivided and there are very few home¬ 
steads and vineyards combined, so that advantages such as exist on large 
farms are rare The owners of these small vineyards do most of their 
own work, and during the busy season obtain help from those whose vi¬ 
neyards are not big enough to demand their whole attention. The cultiva¬ 
tion of these small holdings is certainly the most advantageous ; there is 
no great expenditure of money, and it is to the direct interest of the 
grower to obtain the maximum yield at the minimum cost. The large 
properties are put either into the hands of middlemen, or kept under direct 
management which, although more troublesome, gives better results In 
order to obtain a good idea of the cost of working a io-hectare vineyard 
all the various factors concerned in its maintenance must be consider d. 

If it is admitted that the vineyard has a life of about 30 years, 33 ares 
must be reconstituted annually, x hectare of 1, 2, and 3 year-old vines, is 
not in bearing, 8 hectares are yielding and 67 ares are resting. 

Reconstruction . — This entails the following expenses : 

Fr. 

Digging up 33 ares at 1000 fr , pel hectare ... 330 00 

Grafts 3300 grafts for 33 ares at 600 fr , per 1000 # . , . 1 980 00 

Staking' 560 stakes at o 75 fr, each * , . 430,00 

Iron wire * 300 kg,, at 200 fr , per kg . . . 600 00 

- x 020.00 

Manual labour for 8 days at 12.50 fr,, per diem . . . . . 100.00 

Total cost of 33 ares, 3 4 30 00 

Cost of 1 hectare roughly xo 000 00 

Exploitation . — The " pinot ” vines of Bourgogne need particular 
attention because of the nature of the variety, the climate and the quantity 
of the product. * 

Pruning starts with the first fine days m February, followed by till- 
age (3 or 4 times per year), training, which is done by removing the shoots 
growing on old wood, tying up, and topping. Next comes spraying with 
-copper sulphate and manuring 

The cost of the 9 productive and non-productive hectares are as follows: 

Fr. 


Pruning . . r 62500 

Cultivation , going over by hand 4 tunes . . . .... 2 550 00 

Cultivation, ploughing four times . . . 2 hbo.oo 

Training; female labour . . . . 00 

Tying and topping, female labour . . . .... x 440 00 

Sulphuring; manual labour, 2 treatments . .... 375 00 

Sulphur; 50 kg , per hectare at about 100 fr , per kg . . . .... 500 00 

Sulphating, manual labour, 3 treatments . . 1050,00 

Sulphate, 500 kg , at 200 fr . « . . 1 000 00 

X 4me or sulphur, 330 kg , at 30 ir. .... .... 100 00 

-x x00,00 

Manures, fertilisers, manuring . . . , . x 800.00 

T^msgport of materials, manure, etc . . * . 1 000 00 

Total cost for 9 hectares . * 15 200 00 

Ck&t per hectare..*. x 700.00 

I 
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The figures just stated are purely theoretical, and in practice they 
should be increased by at least x /% and, because of the scarcity? of labour, 
the staff must be kept at full strength during the slack season, when onh T 
odd-jobs can be done. Nor has the cost of repairs to the tools, sprayers, 
and wagons, or the insurance taxes, or general treatment been included. 

In short, it may be stated that the total cost per hectare is as follows: 


J?r 

I — Cost of reconstruction (theoretical) 10 uoo 

Increased by x /$ 3 300 

Total . 13 300 

Fr 

II. — Cost of exploitation 1 700 

Increased by x / 3 . 560 

Total . 2 260 

Pr 

III — Interest on Capital at 5 % . * 1000 


The value of the land for money interest and amortisation of the 
invested capital is calculated on an average of 20,000 fr., per vineyard of 
the best vintages, a value exceeded in the past but not guaranteed to day 
for an immediate liquidation 

The yield of the large Burgundy vineyards under favourable circum¬ 
stances hardly ever averages more than 13 hectolitres of wine per hectare 

AGRICULTURAL INDUSTRIES 

INDUSTRIES 
DEPENDING 
ON PLANT 
PRODUCTS 


TabeE L — Analyses of grape musts . 




Alcohol 

Dry- 

Extract 

Gnrnrny 

and 

pectic 

substances 

Favonta .must. 


— 

24.OO 

0 80 

Ordinary red wine . . . 

.1919 

II.50 

2340 

194 

» » of the south 

- - . 1919 

1300 

27 00 

3 84 

Old red wine - * . 

* . . 1915 

1025 

21 OO 

185 

Bine red wine (Barbera) 

* 1919 

12 25 

25 OO 

1.91 

Dry white wine. ... 

. . . 1919 

**75 

20 OO 

i -75 

Sweet » » ... 

.1919 

6,25 

26 00 

2 58 

Red Piquette .. 

7-30 

12.50 

1,40 


1024 — Detection of Cider in Wine. — Garino-Canina (R Stazione enologica sperimen- 
„ tale d’Asti), m the Giomale vimcolo itahano , Year XEVI, Nos 20-21, pp 164-166 
Casale Monferrato, June 6, 1920 

The author first briefly treats of the physiological and diagnostic pro¬ 
perties of the gummy, pectic substances common to all fermented bever¬ 
ages, and in order to show how the presence of cider may be detected in 
wine, he describes the methods used by Scurti, A. Muntz and E LainE for 
determining them. Afterwards he gives the data of his analyses of both 
grape and apple musts 


[ 1613 - 14 * 4 } 
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Table II gives the composition of sweet and of acid apple must ob¬ 
tained from 10 kg., of apples that were cut into quarters, left to stand for 
24 hours, and then well pounded with a wooden pestle before being pressed. 

Tabde II. — Analysis of apple must. 


Density of must at x 5 /x$ - 1 0466 

Reducing sugars gm , per 1000 83 20 

Saccarose . • . 12 40 

Extract . 30.00 

Extract, sugars deducted 125 00 

Peciio substances . o 990 

Ash * 2 40 


'! otal acidity in cc. N/i per 1000 . . 73 50 
Combined acidity per 1000. . 23 00 

Total tartnc acid . * . o 00 

» malic » . . 90 20 

» tannic » . . . o 30 

Total nitrogen (N) . . . . 0.112 

Total phosphorus (PO 4 ) . ... 0.100 


A certain .portion of this must, after being thoroughly sterilised, was 
sown with yeast that had been selected for Champagne, on November, 23, 
1919, 12 days later it was filtered once, and on analysis, gave the results 
set forth in Table III. 

It is not possible to make a serious comparison based on the pectic and 
gummy substances alone, for as may be seen, they are present in very small 
quantities Tartaric acid, though not occurring naturally in apple-must, 
may have been added, by way of adulteration, and the saccharose after¬ 


wards found in apple must becomes inverted later and disappears during 
the fermentation process. 


Density of cider at . o 9993 

» » distilled cidei . o 9915 

Residue brought up to volume 1 0084 
Alcohol in volume °/o ... 6 

Extract in gm , per 1000 20 16 

Reducing sugars m gm , 1000 o 97 

» » after inversion 1 55 

Dry extract in gm , per 1000 . 1861 

Pectic substances . . , o 960 

Abh in gm , per 1000 . 2.15 


Total acidity in cc N/j per 1000 80 


» volatile acidity 

3 65 

» combined acidity 

. - 27 OO 

Total tartaric acid . 

0.00 

» malic » 

. - 73 °o 

» lactic » . . 

4 60 

» tannic » 

. 0 23 

» succmic » 

. . 7,80 

Total nitrogen (N) .... 

• . 0.0999 

Total phosphorus (P04) . . 

. • O.TOO 


The author thinks that the best method to adopt in these investiga- 
tions is the one used by MM. Medingent and MiCHEE ; 15 cc. of wine are test¬ 
ed by adding a concentrated solution of nitrates of sodium and potassium. 
If there is cider present, the liquid assumes a colour varying from dark- 
green to blackish-brown, and after a short time, blackish flashes appear ; 
these are insoluble in water and alcohol hut soluble in alkalis, in which 
they produce a red coloration. 

In white wines made from grapes, this treatment gives rise to a colora¬ 
tion varying from orange-yellow to dark-yellow, but no precipitate is form¬ 
ed. Sulphurous add retards the reaction, which, however, appears more 
dearly after a certain time. Pasteurisation is without any effect. 
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This test is less decisive in the case of red wines, owing to the colour¬ 
ing matter present, which on being acted upon by strong acid, makes the 
wine turbid, and produces a brown deposit, thus masking the colour reac¬ 
tion to a large extent 

1025 - Cider from Wild Apples of Tran-Ninh (Laos Indo-China). — See No 98<j of 

this Review 


1026 - The Use of Rice in Distilling and Brewing, — Samuel, :vr (Chef de fabrication &ia 
Societe Eran$axse des Distilleries d’lndochme), in the Bulletin a^ncole de Vlnstitui Scit>n- 
Ufiqtic de Sauon , Year II, No 4, pp 109-116, plates 2 Saigon, April, 1920 

In those countries of the Far East where nee is grown, this cereal is 
used as raw material for the manufacture of alcoholic beverages, especially 
brandy, sake (Japanese beer), choum-choum (Indo-Chinese brandy) etc. 
European manufacturers have installed themselves side by side with na¬ 
tive producers, whose methods are always of an empirical nature 

The author makes a comparative study of the native methods and 
modern methods He also studies the products obtained by both: — 
Alcohol and its by-products (rice-vinegar, acetone, and butyl alcohol), 
and discusses the question of using nee m brewing pale ales. The rice 
is employed as a substitute for malt, and sometimes replaces it to the ex¬ 
tent of nearly 30 %. 

1027 - Beet Syrup. — Gregoire, a (Directeur de la Station de Chxmie et de Physique 
agricole* de Gembloux), in Annalcs de Gemblou\ } Year 26, Part 6, pp 265-271 Brus¬ 
sels, June, 1920 

The author advocates a more extensive use of beet syrup, which is a 
very nutritive, tasty, wholesome and economical article of food It would be 
possible, with suitable methods, to obtain 12 000 kg,, of syrup per hectare 
of beets. At first the slightly bitter taste of the syrup is not very agree¬ 
able, but persons soon get accustomed to it. 

The manufacture of beet syrup is not a new thing, it has long been made 
in those districts where apple syrup is used and is employed as a substi¬ 
tute for the latter This is especially the case in the Province of biege and 
m Westphalia, but as a rule it has remained a small industry that is little 
studied, and badly provided with apparatus. 

The syrup factories at present use the sugar beet, which, in the author’s 
opinion, is a great mistake as the raw material should consist of the semi¬ 
sugar beet, which has a high yield and produces a non-crystalhsable syrup 
containing many impurities, especially pectic substances that give its 
special character to the product and at the same time, increase the out¬ 
put. Further the semi-sugar beet furnishes more than twice as much pulp 
per unit of surface than the sugar-beet, and its pulp, which is easily dried, 
is an excellent stock feed. ,, 1 

In making the syrup, it is necessary as far as possible, to prevent th$ 
cell contents (probably albumen) from finding their way into the syrup, as 
they impart to it a bitter flavour. In order to obtain syrups rich ii^pestig 
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substances, the beets must be boiled and the juice extracted by 
pressuie 

Two processes are used. In one, the beets after being well cleaned, 
are cooked in a small quantity of water, then cut into pieces by a machine, 
and the mass is finally passed through the press In the other, the roots 
are cut up into long narrow pieces or thin slices which are then boiled in 
water and subjected to pressure The author remarks that the second pro¬ 
cess is probably preferable from the point of view of the quality of the 
product 

In the experiments it was found that by a second treatment of the re¬ 
sidue of the first pressing and the addition of the juice from the first boil¬ 
ing, the yield of raw material is increased about 25% If this method is 
adopted, it is clear that the second extraction mentioned above will give 
a better result, and less of the cell contents will pass into the juice 

With a view to leaving behind in the pulp the nitrogenous substances 
causing the bitterness of the syrup, the author suggests trying the method 
employed by Steffen in sugar-making, that is to say, to allow the pieces 
or thin slices to fall directly into the boiling juice as they leave the 
rootcutter In this manner the nitrogenous substances coagulate 
better* 

With regard to a press, a hydraulic press, or one of the automatic 
mechanical presses now used for grapes can be employed 

In order to obtain a really fine product, the juice obtained should be 
purified m order to remove the pulp fragments, a small quantity of which 
is sometimes present, and also such soil as has not been completely washed 
off the roots For this purpose a continuous centrifugal machine of the 
type of the B ourgmeister and Wain cream-separators might be 
tried 

The juice should be evaporated by direct heating This slight cara- 
melliug produced under these conditions is necessary to give the syrup its 
characteristic taste and aroma A triple effect evaporator would perhaps 
give a product of better appearance, but less tasty But the impure li¬ 
quid is very effeivescent, and treatment in a triple effect evaporator is 
not without difficulties 

In his experiments, the author used an apparatus calculated to hasten 
evaporation, while keeping the temperature of the liquid lower* At the 
same time, effervescence was prevented This apparatus, of which the ob¬ 
ject was to increase the evaporating surface, was simply composed of an 
endless chain made of sheet-iron plates united by rings. The chain was 
mounted on a drum rotated by a handle, the free end being plunged into 
the liquid. Evaporation,when effected in this manner, takes less time, and 
the quality of the syrup is greatly improved. 

The yield of syrup naturally varies with the quality of the beets used, 
the way they are treated, and also the concentration of the final product. 
It may be as much as 17 % of the raw material. 

The syrup is put into little bowls, or earthen-ware pots. If sufficiently 
it keeps indefinitely and even improves with age. 

it mi, ' 
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1028 - Maize Sugar (1). — Veeillard, P (Directeur du Eaboratoire de Gen£tiquede Pins- 

titut Scicntifique de l’lndochme) and Trax- V\n-Huit (Assistant at the Same labora¬ 
tory), m the Bulletin a^ncole de VInstant Scientifiqiie de Saz»on, Year II, No 4, pp 106- 

108 Saigon, April, 1920 

The question ot maize sugar has been studied since the beginning 
of the twentielth century m the United States, and it has also been inves¬ 
tigated in India and South Africa The preliminary experiments carried 
out in these countines have shown that simply by removing the female 
ears at the moment when the seeds are about to become milky, the stem 
becomes full of sweet sap containing from 9 to 14 % of sugai, though 
normally there is but very little glucose and no saccharose in the stem 
of the maize 

The authors have made experiments which confirm these data They 
consider that the sugar represents the reserve products elaborated by the 
plant, and that the removal of the ears prevents the sugar being trans¬ 
formed mto starch m the gram 

The author's experiments were earned out at the Phumy Selection 
Garden, and were made on maize sown by M Cart e tor selection; there¬ 
fore, m order not to interfere with his woik, only 4 or 5 stems per lot 
were used. The dates of the removal of the heads and of the harvest 
were chosen so as to allow from 7 to 34 days' interval, according to the 
lot, between these operations 

The analyses were made by M Vee.net, Director of the Chemical 
laboratory at Saigon, as soon as possible after the harvest (in the case 
of lot 3, six days were allowed to ^elapse between the gathering of the 
stalks and their being sent for analysis, which would perhaps explain 
certain anomalies) 

The accompanying table which gives the results of the analyses clas¬ 
sified in ascending order of the interval between the removal of the heads 
and harvest, shows that if the maize stem yields much less sugary juice 
than the sugar-cane (the yield being only 38 to 48 % m the case of the 
former, as against 80 % in that of the latter) the bagasse contains a very 
large amount of sugar that could be extracted by maceration or diffusion. 
The total yield of saccharose, as compared with the weight of the stem 
stripped of its leaves, varies from 7 25 to 10.27 %, whereas that of the 
glucose varies from i 33 to 3,11 % 

If the saccharose were extracted by the ordinary processes employed 
in sugar-factories, only % of the amount would be obtained, since the large 
quantities of ash and glucose present would prevent the crystallisation of 
the sugar. It is, however, quite possible that new processes could be 
devised. 

Further, these difficulties would not exist, if it were a question of 
manufacturing alcohol; for this purpose, the total sugar content, saccha¬ 
rose + glucose would alone have to be considered. 

The total sugar obtained by the authors from the fifth lot amounted! 
to 13.38 % of the weight of the stems. It may be that the optimum 

(1) See R , Dec , 1914, No 1104 and R , May, 1915* No 540 {Ed ) 
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interval between the removal of the female heads and the harvest is longer 
than 34 days, and that a still larger yield might be obtained by prolonging 
it. The authors intend to continue their experiments. 

Resit!!', of the Antfh'sn, 



1*01 I 

I*OT 2 

I*OT 3 

I*OT 4 

t*OT 5 

Name of Variety 

Kontum 

Kontum 

Saigon 

Saigon 

Gelemenado 

Date of sowing 

20/11/19 

20/11/19 

25/10/19 

25/10/19 

28/10/19 

Date of removal oi ears . 

29/1/20 

29/1/20 

7/1/20 

7/1/20 

6/1/20 

iSowing and 






Number of <iay» ' harvest 

77 

84 

93 

xoo 

103 

between . ) Removal of ears 






l and harvest 

7 

14 

19 

26 

34 

Study of the stem. 






Average weight of stripped 






stem 

0 322 

0 295 

0356 

0463 

0 335 

Average weight of leaves 
Proportion of weight of leaves 

0 428 

0165 

0 105 

0 240 

0295 

to total weight % 

56 

3<5 

23 

34 

47 

Weight of sap extracted % 

38.02 

35.77 

3384 

48 73 

3845 

Weight of bagasse % , 

IyOss of weight of bagasse at 

6x 98 

64 33 

66 16 

5* 27 

6155 

io 9 ° % 

66 

58 

65 

52 

i 64 

Study of sap 


* 




Density brought up 15 0 

1054 

10 58 

1061 

1062 

1069 

Dry extract % . , 

13 23 

14 04 

— 

15 08 

1661 

Ash % , - . 

097 

I 278 

— 

1 22 

2 276 

Saccharose % . . . . . 

I 9.11 

9 84 

8 75 

10 32 

1 X 97 

Glucose % * * . * 

1 2 25 

1 68 

1 62 

2.03 

363 

Glucose coefficient 

t 24.73 

17 11 

1855 

19 67 

3 ° 36 

Quotient of purity 

( 68.85 

67 67 

5681 

68 43 

72.18 

Sugars calculated in proportion 


1 




to the weight of tin stems 

| 





/ in the extracted 

1 





\ sap % 

1 3 46 

3 52 

2.96 

5.02 

4 60 

Saccharose' remamiu f/ nthe ba ' 

, gasse % . . 

i 3 79 

4 28 

4.45 

3*13 

5 <>7 

( Total % . ■ . 

j 7-25 

7 So 

741 

815 

IO 27 

j in the extracted 

1 





\ SUP % a 

rurnt** 1 remaining in the 
Glucose . refuse % 

O 85 

0.60 

o .55 

0 99 

x 39 

0 94 

0 73 

0 82 

0 61 

1,72 

{ Total %. 

1.79 

* 33 

* 37 

I.60 

3 xi 

Total sugar % . - . 

9 04 

9 13 

8.78 

9*75 

X 3.38 

Theoretical yield of alcohol at 






xbcP %* * * * . 

5 * 5 * 

5.58 

5<36 

5.95 

8.16 
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In plantations supplying a factoiy where sugar, and. alcohol aie both 
made, expenments in growing sugar-maize, should be ma t de, if only with 
a -view to using the distillery plant during the dead season In Cochin- 
China, maize is sown, according to the districts, either in November and 
December, or in April and May. The suga r-maize would therefore be har¬ 
vested in February and March and in July and August, and as the sugai- 
canes are gathered from November to February, the two maize crops coni cl 
be intercalated m the period when the sugar-canes are left to rest. 

Although it is difficult to estimate a prion the alcohol yield of maize 
per hectare, at least 20 000 kg, of stripped stems can be reckoned per 
hectare, and taking the average sugar yield at 10 % of this weight, we should 
have 2 000 kg., of sugar or 1 000 kg , of alcohol at ioo°, allowing for losses 

These yields could be greatly increased by improved cultural methods 
and the use ot fertilisers. It most also be taken remembered that, though 
they seem small in comparison with the yield of the sugar-cane, these 
returns are obtained 100 days after the maize is sown, whereas the sugar¬ 
cane is only ripe, at the earliest, 8 months after the cuttings are planted out. 

1029 - Tunisian Olive OH; Detection of Tea Oil In Olive Oil. — 1. d-kbowskv, j an.a 
II. Mulmn, B , in Comptes rendus des S caucus de VAcademie d’ Agriculture deTwiKt, 
Vol. VI, No. 23, pp. 577-581 Palis, June 16, 1920 

I. -— The olive tree was not grown at all in Tunis before that country 
became a French Protectorate Since then, the French, inspired by the 
work of the ancient Romans, have popularised the olive industry, which 
has become of very great importance. 

Large areas of land sold by the Administration of Agriculture at 
10 francs per hectare, on the sole condition that 10 olive trees should be 
planted, have become valuable beyond the most sanguine expectations. 
With the expenditure of a few hundred francs, a hectare was planted with 
18 olive trees, which it supported till the time of bearing. The foliage of 
the trees was very fine, and the average yield amounted to from 8 to ro 
litres per tree 

At the present time, as prices have risen to 6 and 7 fr. per litre, each 
tree is worth several hundred francs, The olive groves of the south 
have acquired a value that exceeds the most optimistic previsions 

There is still unoccupied ground, where more olive-trees could be 
planted. 

In 1917, Tunis produced 24 400 000 litres of oil; in 1919, 21 433 000 
litres: this includes olive-oil of first quality and oil from olive-pomace. 

As all matters relating to this industry are of great interest, M. Pv- 
bowsky made a communication to M. Mhuian on the subject of the 
adulteration of olive oil by the addition of tea oil, which is said to be 
practised in England 

Care must be taken in Ffance to prevent the olive-oil from French 
North Africa from being tampered with, lest it should lose its well-deser¬ 
ved reputation. The following is a su mm ary of the communication in 
question. 


[ 1 * 88 - 1939 ] 
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II. — The adulteration of olive oil with tea oil, which greatly lesem- 
bles the former m its physical and chemical diameters, has been greatly 
facilitated by the progress made in industrial rectification and deodons- 
ation, and much encouraged by the high price commanded by olive oil. 
Of the various methods of detecting this fraud, 3 alone are worth men¬ 
tioning 

(1) 50 % Mixture. — The difference m the fatty acid content per¬ 
mits of the detection of the addition of 50 % or more of tea oil (this is 
not a veiy reliable method, as the fatty acid content of ohve-otl itself is 
not invariable) 

(2) 10-20 % Mixture — Action of nitrous fumes. — Test-tube 
2.5 cm in diameter , 20 gm oil , 6 drops sulphuric acid at 66° C ; shake 
for a minute, 9 drops nitric acid at 40° C , shake for a minute , plunge 
the tube into boiling water for 5 minutes ; put the tube into a cold bath 
at from 8 to io° C Examine the contents after 2 hours. The most in¬ 
teresting results are as follows : 

(<2) Isometry is complete with 20 % mixture, and the mass remains 
entirely liquid 

(6) If 10 % of tea oil is added, the mixture solidifies, but the mass 
has not the consistency and hardness obtained with pure olive oil. 

(3) 5 % Mixture — Characteristic Reaction. — This is obtained 
by using the old method adopted by Caieretet : 5 cc. of pure sulphuric 
acid at 66° C. , 3 cc. nitric acid at 40° C. ; 3 cc. water ; shake vigorously 
to mix, add 4 cc. oil, shake for 30 seconds ; plunge the test tube into 
water at 5 0 C. for 5 minutes; leave standing in water for 15 minutes and 
then examine: 


Name of oils 


Oily stratum! 


Acid stratum 


Pure olive oils 
Pure tea oil 

Olive oil 90, tea oil 10 % 
Olive oil 95, tea oil 5 % 


Straw-colour, clear 
Sooty-black, turbid 
Dirty dark chestnut 
Dark straw-colour, turbid 


Colourless 

Do 

Do 

Do 


By this method, all commercial quantities of tea oil in olive oil can 
be rapidly and surely detected. 

1030 - The Distillation of B/umea balsam if era (Camphreaceae). — Btjssy, 
F> (Cbimiste principal du Daboratoire de Chirnie de l’lnstitut Scientifique de l’lndo- 
chine), in the Bulletin agricole de VInstUut Scienkfique de Saigon, Year II, No* 6, 
pp 181-182* Saigon, June, 1920. 

The apparatus used by the author for distilling this plant, and which 
was made in the above-mentioned laboratory, only differs from the ordi¬ 
nary still m the form of its condenser ; this consists of the following parts: 

(t) An external cylinder of about i metre in height, and with an ex¬ 
ternal diameter of 30 can. It has a double wall, the cold water circulat¬ 
ing in the apace between the walls ; this cylinder is provided at the ends 
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with conical detachable bottoms forming hydraulic joints , both are sup¬ 
plied with two tubes ior attaching to the water supply 

(2) A cylinder 15 cm m diameter, m which cold water also circu¬ 
lates , this cylinder, which is placed inside the other, is surrounded by 
discs that are incorporated with it , on these discs are placed covers acting 
as baffles. 

The apparatus is pat vertically on a stand ?nd connected with an 
ordinary still with hydraulic joints 

The object of the discs attached to the central cylinder is to retard 
the movement of the vapours and to lengthen the time of their passage 
through the apparatus, thus ensuring more complete condensation 

The camphor sublimes m heating*and becomes deposited, owing io 
the cooling action, on the sides of the centre cylinder and on the first discs. 

The essential oil and the water of condensation flow away through the 
lower tube These liquids are caught m a Florence flask in which they 
separate. 

The distillation experiment earned out by the author at Nui-Chua- 
Chang, m the Province of Bienhoa, with this condenser attacked to a 
DEROY still, gave the following results with fresh leaves; 


Weight of fresh leaves distilled 54 kg 

Crystallised camphor obtained 0250 

Essential oil collected ... . o 025 

Camphor yield per 1 000 of fresh leaves . . . 4 63 

Yield of essential oil per 1 000 of fresh leaves o 83 


This camphor, which is of laevo-rotatory Borneol, when treated with 
dilute nitric acid, gave an oxidisation product with the smell of ordinary 
camphor 

The essential oil is of a fine amber colour. On cooling, it deposits 
crystallised camphor 

103X - Concentration of Tobacco Extracts by Freezing. — Ferretti, u , m the Rwista 
del Freddo Year VI, No. 3, p 87 Rome, March 1920 

The author, quotes the work of ParEnty and Monti (i) on the 
concentration of vegetable extracts by freezing; the last-named author 
has shown the importance of this method to Italian industry; he has 
invented and patented a rotary concentration, which according to the 
author, gives much higher yields than those given by the usual system 
employing ice. 

The author advised that the Monti system should be used for concen¬ 
trating tobacco extracts by the Italian Department of State monopolies, 
for, taking into consideration the present price of coal, it is much quicker 
and cheaper, than concentration by evaporation With a Monti direct 
expansion rotary freezer, 500 kg, of ice is separated per hour from 1000 
litres of solution. The Monti apparatus has been in use at the oenological 
station at Asti for several years and has been utilised with great success 
in various industries, e. g, for the concentration of must. 

( 1 ) See R,, Sept. 1917, No ? 57 * (•&*.) 
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1032 - Broom as a Paper Making Material. - See No <187 of tins Kiview 

1033 - New Method of Freezing Vulcanisation of Rubber. --See No 076 of this Remew, 
note (1), 

1034 - The Development of Acidity in Milk (1). — Steuart, d w (univeisity 
College. Caidiff, Wales), in The Journal of Dairy Science Vol. Ill, No. i, pp 52-59, 
Bibliogr, of 7 publications Baltimore, Jan. 1920. 

These experiments weie designed by the author to cast some light on 
the bacteriology of the keeping properties of butter, and of the ripening 
of cheese The cause of the natural acidity of milk had been previously 
proved as not due to lactic acid. A fairly complete summary of earlier 
experiments on the subject will be found in Dakar's. Handbuch der TecJmi- 
scJien Mykologie, and 111 Dr FASCF/m's, original article 111 our Review, 
February 1915 

When milk is retained for some time the acidity increase is due to 
the production of acids from the milk sugar by bacteria. After interme¬ 
diate phases when the acidity readies about 0.3 %, the milk will curdle 
on boiling, and when it reaches between 0.60 to 0 86 %, the milk coa¬ 
gulates spontaneously. 

The author shows as a result of his own experiments, the change in 
the acidity of milks retained at three different temperatures in the accom¬ 
panying graphs. In cold storage it should be noted that the acidity in¬ 
creases somewhat slowly and the maximum attained is about 1 %. At 
blood heat the acidity increases very much quicker and may attain to as 
much as 3 % in one week The lowest acidity reached in one week at this 
temperature Was 1.6 %. At room temperature the aridity increases at 
an intermediate pace, but the maximum attained vanes very greatly, any 
thing from 1 to over 3 %. The explanation lies in the type of germ encou¬ 
raged. 

The principal acid producing bacteria in milk may be conveniently 
divided into four groups (Lohnis) as follows : 

(1) Lactic streptococci , a good strong culture of these germs, seeded 
into pasteurised milk should produce an acidity of 1 % in 12 hours, at 72° F 
(1 % inoculation) 

(2) Intestinal lactic bacteria, which originate fiom excioment. They 
are over numerous m milk which has been ripened without the aid of a 
good starter 

{3) Lactobacilli (including Bacillus bulgancus). At 1 %, inoculation 
of “ lactigen " into pasteurised milk will produce about 12% acidity 
in 12 hours at 98° F. 

(4) Lactic micrococci, principally found in milk held in cold storage 

All four groups are found in commercial milks, and the author states 
that it is because the ladohacilli develop quickly and strongly that milk 
at blood, heat develops so much acidity. They do not develop in cold 
storage, and it is not certain at room temperature. When the acidity of 

W See R., Sept 1918, No. 1046 and Dec. 1918, No. 1418. (JE 4 .) 

IWMfW} , , 
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milk exceeds 1.25 %, it can usually be proved that they are present and 
when they do develop, the high acidity pioduced favours the growth of 
yeasts, which subsequently reduce the acidity. 

Experiments with subcultures from milks held m cold storage, at room 
temperature and at 98° F, indicate similar results, and agree with the re¬ 
sults obtained by Orea Jensen, Rosengren and otheis on the bacterio¬ 
logy of butter 

Other organisms sometimes taking pait m the final reduction of aci¬ 
dities were moulds, Oidtum laitis, Pemctlhitm , etc. 

Experiments with pasteurised milk showed that the 4 groups of lactic 
bacteria do not form spores, and so do not survive pasteurisation When 
milk is pasteurised, spore fornnng rods survive When held subsequently 
at almost any temperature within reasonable limits, these milks finally 
curdle and at that time may or may not show an increase of acidity com¬ 
pared with fresh milk The curd, however, begins to digest and the aci¬ 
dity of the milk will then rise 

1035 - Decomposition of Hydrogen Peroxide by Micro-Organisms Extracted from 
Pasteurised Milk. — Dotjassibr, M , m the Comptcs rcndtirS dc VAcademia des Sciences, 
Vol CENN, No 2, pp 145-147 Pans, Jan 12, 1020 

It is well known that hydrogen peioxide is decomposed when added 
to fresh milk. This is brought about by the influence of diverse catalases, 
some of which, physiological and some miciobial Amongst the latter the 
catalytic power of lactic ferments in particular has been caiefully investi¬ 
gated, chiefly by Sarthou {Comptes rendu s de VAcademte Acs Sciences , 
Vol Civ, pp. 119,1910) Whatever may be the origin of these catalases, 
they are destroyed, at least as regards their effects by pasteurisation. 
If to increase the length of preservation, hydrogen peroxide is added to 
milk which has just been pasteurised, the hydrogen peroxide disappears 
after a few hours and that, so the author has found, before the acidity of 
the milk thus treated shows any modification. It thus seems reasonable 
to suppose that in the pasteurised milk there are germs which resist 
pasteurisation and possess a strong catalytic action. 

This is what the author tried to establish and his results are given 
m this article. 

, Cultures were made on lactose ?gar with several pasteurised milks 
in daily use. Besides the lactic ferments, the author has isolated several 
organisms, amongst which Bacillus subtil is, TyrotJvnx tenuis, Oidntm lac - 
Us, and a lactic yeast, have been met most frequently. In order to de¬ 
termine the comparative action of these organisms on hydrogen peroxide 
the pure cultures were made on a liquid lactose medium, peptonised and 
sterilised m a series of test tubes. One sample was kept as a control, 
one received x % of hydrogen peroxide of 12 volume strength, another 
received 4 % of hydrogen peroxide, then they were all kept to 30° C. in an 
incubator. 

In all the tubes in which organisms developed, no hydrogen peroxide 
was found, but the opposite was the case when no organisms had developed. 

El 034-103&] 
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B. sub tills and Tyrotlmx, which are active catalyzers, rapidly decomposed 
the hydiogen peroxide, even when it was added 111 laige quantities, with 
the same intensity as the control 

The other organisms exhibited an increasingly feeble catalytic ac¬ 
tion, falling to zero for the lactic ferments under the experimental condi¬ 
tions Thus, the smallest addition of hydrogen peroxicle was sufficient 
to prevent the development of this ferment. It was indisputably proved 
in these experiments, that decomposition was biougbt about by diastatic 
action This action was manifested even after the culture medium was 
filtered through a porcelain " candle " and was only arrested when heated 
to 8o° C. 

The organisms with the strongest catalytic power are those which 
produce spores which resist pasteurisation 

1036 -Experiments with, and Practical Application of Heat Sterilisation for All Parts 
of Milking Machines. — Kart, G H and Stabler, \V 11 (Department of Vete¬ 
rinary Science, University of California Berkeley, California), m the Journal of Dairy 
Science, Vol III, No I, pp. 33-51, tables 7 Bibliog of 13 publications Baltimore, 
Jan. 1930 

A great many experiments have been initiated to ascertain the me¬ 
chanical difficulties and the relative production that can be secured with 
the use of milking machines (1) as compared with hand milking. The 
authors have, however, devoted their attention to ascertaining the best 
method of eliminating excessive numbers of bacteria in machine drawn 
milk. They mention the most important works already published on 
bacteria m machine drawn milk and the use of various sterib'smg agents. 
Results are then given of tests carried out by the authors with C. II. Me 
Chari ( Es (Chemist of State Rood and Drug Daboratoiy) to show the re¬ 
duction in chlorine content by oxidation in the presence of milk or rubber. 

Three 1 y 2 gallon glass jars were each partially filled with one gallon 
of water to which chlorine solution was added in the proportion of 3 or 
to 5 gallons. This is about the proportion usually recommended for 
milking machine parts The chlorine solution before dilution showed 
2.35 % available chlorine, and when added to the water in the above pro¬ 
portion, the fluid m the jars contained about one part of available chlorine 
to each 10,000 parts of water Jar I was not disturbed ; Jar 2 bad 2 cc. 
of milk added daily ; Jar 3 bad some rubber tubing placed in it. Titra¬ 
tions for chlorine content were made daily 

The tests show that both milk and rubber reduce the chlorine content 
of solutions containing it and the more milk residue that adheres to the 
tubing, the quicker the chlorine becomes utilised. 

The original plan of sterilisation of the parts of the dairy in question, 
was to put the tubes and teat cups in a low pressure steam steriliser, but 
depreciation of the rubber was rapid : the authors installed instead a gal- 

(iVSeeR.. May 19x7,No. 483, Aug. 1917, No. 763 ; Sept. 1917, No. 859, Nov. 19x7, 
No. X074; Dec. 1917,No. isos, Jan. 19x8, No. 71 ; Eeb. 1918, No, aax, June 19x8, No. 69s. 
(Si.) 
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vanised iron tank 4 feet tong 1 foot wide and 1 % feet deep, without am- 
lid, and the parts placed in water m the tank and the temperature raised 
by steam to between 160° and 180 0 F for 15 to 20 minutes. 

Tests were conducted by running sterile water through the apparatus 
to be tested The amount of water used m each test was 100 cc 

Milk counts over 7 days showed that sterilisation wa* sufficient to 
produce a milk well under 25,000 bacteria per cc , the limit for the grade 

The tinware on the ranch is regularly sterilised m an autoclave under 
pressure In all, 113 samples of machine milked milk was collected 
and counted two samples were over 10,000 , and the highest being 
18,000 

The general superiority and efficiency of heat sterilisation is demons¬ 
trated and that it is the only way to successfully sterilise milking machine 
rubber parts under ordinary ranch conditions Where it has been regularly 
done, no increased trouble with mammites has ever developed as a result 
of installing machines, and as low a bacterial count milk can be produced 
with milking machines as by hand milking No chemical solution has 
been found successfully to accomplish these results under practical con¬ 
ditions. 

1037 - The Development, Production, and Trade of Italian Dairy Products, — 

Fascetti, G , in the Giornale di Chimtca Industnale ed Apphcata^eax II, No 3, pp 137- 
144, + 1 Diagr Milan, March, 1920 

During the last 40 years the Italian cheese industry has made consi¬ 
derable and rapid progress m international trade, as is shown in the appen¬ 
ded tables, and as this progress has only received a temporary set-back 
owing to the war, it seems opportune to oiler a few remarks on the 
importance of the export of dairy produce and of considerations regarding* 
the importing countries. 

It is important to notice that the chief powers, such as the United 
Kingdom, France, North and South America, Austria, and Germany 
bought dairy produce on the Italian markets. England limited her de¬ 
mands to two principle articles, \ iz , Gorgonzola cheese and butter. Th's 
absorbed nearly half the total export of these products, but demanded 
but little in the way of herd cheeses such as “ Grana ” or “ Caciocavallo ”, 
which are in great demand m America. There is no doubt that the fault 
lies with the traders, and it is to be hoped that the industry will study 
aud use the best means of putting before the British public the excellent 
qualities of the Grana and Provoloni cheeses. As the British have a spe¬ 
cial prediliction tor fermented and piquant cheeses made from sheep’s 
milk, like Roquefort, or from cow's milk, like Gorgonzola, they should 
most certainly like “ Pecorino ”, made from goats’ milk. This last is 
a great table delicacy in North America, where the consumption amounts 
to 60 000 quintals every year Italy has been very successful in the mar¬ 
kets with imitation Si^iss cheeses, of which France absorbs h^lf the total 
export. 
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Year 


Battei 

quintals 


Cheese 

quintals 


1876 

1895 

1901 

1905 

1906 

1907 . 
1913 * 


16 082 
44 0x6 
60 512 
60 599 
50 59 ^ 
36 8S9 
27 276 


t8 151 
82 483 
109 336 
170 989 
191 936 
2t3 406 
321 242 


Total cvport of Cluest . 


Export of hard cheeses 


( 

/ 


Oran a 
Pecoriuo 
Emmenthal 
Ciciocavallo 


,w 059 

Oi 6*S 
OX 7^0 

Q 45 t 

. 271 X 3 

Total . * . aiooys 


Countries importing Italian Cheeses 

Other types of hard cheeses . . * . 15 501 


To*al export ....... . . 235 4*3 

■Export of Soft cheeses Gorgonzola, Stracchino, Fotitma . Oi 622 

Other types of soft cheese. . . 68 ^ 


Total export . 

\11stna-Hungary 
France . * . . 

< remiany. 

United Kingdom , * . . 

Switzerland. 

Argentina * « 

Brazil 

Chile . . * . 

United States . 

Uruguay . - < 

Other countries. 


Bmmenthal 

Austria-Hungary 
Bmice. .... 
Other countries. 


9 « 305 



t^o^6 quintals 

I S2 | 

* 

I 

1 1 

. 

* ' V } 

*1 |(><S 

. 

2 h 7^0 

* 

1 W 

. 

x (uS 

. 

1 1 1.-7 


I 2 to 

7 <Ml 

Total . 

91548 quintals 


x 2x8 quintals 
5 54$ 

2 651 


Total* . ♦ 9 415 quintals 


quintals 


quintals 


quintals 


quintals 


lMW* 
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Pecotmo *— 


France 2 574 

Germany 1 113 

Eibya 3 170 

Tunisia . 2 016 

Argentina 3 392 

Brazil 4 2X1 

United States 67 609 

Other countries 7 605 


Total 91 *60 

Cactocavallo — 

United States 2 5119 

Other countries 1 994 

Total US 

Gorgonzola, and similar cheeses :— 

France, United Kingdom and United States . 91 6 S 2 


quintals 


quintals 

quintals 


From this table, it is evident that Italy has made many openings in 
international commerce and is in a very favourable position, both agri¬ 
cultural and technical for the re-establishment her cheese export. 

Already m 1919 there was an increase m exports compared with 
1918, but unfortunately apthic fever in its worst form attacked the stock, 
and only the young were excluded from slaughter by Government order 
However, the cheese production in 1919 was only slightly below that 01 
1918 and that for 1920 promises very well. Indeed the exports should 
rise by Vs above those of 1919 and soon Italian dairy products should 
regain their favourable position in the international markets from which 
they had been cut off for more than 4 years (1). 

1038 - The Influence of Humidity Upon the Strength and Elasticity of Wool Fibre. 

— Hardy, J. I (Associate Wool Specialist, Wyoming Agricultural Experiment Station), 
m The Journal of Agricultural Research, Vol XIX, No 2, pp 55-62, figs 4, Washington, 
D C , April 15, 1920. 

In a preceding issue of this Journal the author published a prelimi¬ 
nary report of his work on the influence of humidity upon the strength 
and elasticity of wool fibre (2) ; in the present article further studies are 
reported concerning scoured wool. As m the previous work, all sam¬ 
ples were tested with a Mackenzie fibre testing machine. Each sam¬ 
ple has been extracted with ether and washed with hot water and tested 
at each of 5 relative humidities, 40, 50, 60, 70 and 80 %. The results 
are given in the Tables and may be summarised as follows: 

The tensile strength of wool increases with the decrease in the dia¬ 
meter of the wool fibre. Fine wool has a breaking strength varying more 


(x) See R , 19x4, pp. 842-849 note by Prof. C, Bbsana entitled" The Dairy Industry 
in Italy at the Present Time. {Ed.) * 

\2) See R., June, X919, No. 780 {Ed.) 
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closely with the first than with the vseeond powei ot the diameter, Coatse 
wool has a breaking strength varying with a figure which lies between 
the first and second powers of the diameter 

It is necessary to mix samples eaiefully bcfoie testing m a testing 
machine, if the best results are to be obtained* 

The breaking strength and tensile strength of both scoured and uu~ 
scouredwool decrease with an increase in relative humidity from 40 to 
80 %, and show a tendency to increase from this point to that of satu¬ 
ration. 

The elasticity of scoured and unscoured wool, increases with an in¬ 
crease m relative humidity from 40 to 80 %, and decreases from this 
point to that of saturation 


1039 - The Rdle of Pentose-Forming Bacteria in the Production of Maize Silage, — 

Petjsrsokt, W H and Fred, I£, B (Dcpailmenl of Agricultural Chemistry and Agricul¬ 
tural Bacteriology, University of Wisconsin Madison), in The Journal of Biological 
Chemistry, Vbl XI/I? 2, pp 181-186 Baltimore} M. D,, Feb. 1920 

The xylose-fermenting bacteiia are present m large numbers in silage 
crops Their optimum temperature for fermentation is about 27 0 C, which 
is approximately the average temperature found in maize silage ; in rela¬ 
tion to oxygen supply, the pentose fermenters are most active when sub¬ 
jected to a low oxygen tension, and will ferment xylose under anaerobic 
conditions. They are particularly characterised by the ease and rapidity 
with which they ferment pentoses, producing chiefly acetic and lactic 
acids. 

In the present article, the authors report on the results obtained bj 
the inoculation of maize fodder at the time it was placed m the silo, in¬ 
cluding the micro-oiganisms present at the time. 

The results of these experiments indicate the following points : 

The pentose-fermenting bacteria are capable of bringing about de¬ 
cided changes in taw or in sterilised maize tissue When added to raw 
maize fodder, these organisms are able to compete with the fermenta¬ 
tion processes which normally occui In steiilised silage, the pentose 
fermenters develop rapidly, and pioduce the substances commonly found 
in good silage , viz. acetic acid, lactic acid, ethyl alcohol, and carbon dioxide, 
From the standpoint of temperature, oxygen sypply, and fermentable 
compounds, silage offers a suitable medium for the growth of pentose 
fermenters This accounts for the tact that the authors conclude that 
these bacteria play an important part m the formation of maize 
silage. 


X040 - Efieet of Ijhimldity and Weather on the Ripening of Stored Apples and Rears 

4 $ee Ho. 954 ot this Remew. 


i<H* ~ Export of Rice from, Coohin-CStaa to China mid France. — see Ho 965 ot this 

f 

[itSS-IMA] ' 



INDUSTRIES DEPENDING ON ANIMAT PRODUCTS 120^ 

1042 - Suggested Improvements in Methods of Selling Cotton Based on a Comparison 
of Cotton Producers and Consumer’s Prices. — McConntx, o. g (Specialist m Cot¬ 
ton Marketing, Bureau of Markets), m L S Department of D> f iculture, Ihpari merit 
Circular No 56, pp 1-8 Washington, D C , August, ioiq 

Data prepared m accordance with a co-operative arrangement bet¬ 
ween the North Carolina Department of Agriculture, the North Caroline 
State College of Agriculture and Engineering and the Bureau of Markets 
of the United States Department of Agriculture, based on a comparison 
of cotton producers prices and those paid by the consuming mills for the 
same grades and staples of cotton on the same days 

During the period from December 14, 1916 to May 1, 1918, over 15000 
samples were collected and specified and a form was furnished showing 
the date of purchase, price paid on delivery, and stipulated grhde and staple. 
During the same period the county classers m the State classed about 
120,000 bales of cotton for producers m North Carolina, and obtained infor¬ 
mation as to the date and place of sale, and the price received for a large 
portion of this cotton. 

A comparison of all coinciding sales selected from the sale of approxi¬ 
mately 200,000 bales sold in the States of North Carolina, South Carolina, 
and Georgia showed that the mills paid an average of Sir 60 p-r bale nure 
than the average price received by the farmer on the same date for cotton 
of the same grade and staple Whether sold through buyers or dealers or 
direct to the mills, there are usually certain legitimate expenses of selling 
which would reduce the actual saving below the amount indicated, less 
$2.50 for freight and other charges per bale. 

The suggested improvements in methods of selling cotton include the 
following points farmers should grow only the quality of cotton such as 
the mills need, a compress and ample storage and shed space should be pro¬ 
vided ; a disinterested classing service and cooperative selling should be 
instituted ; better ginning facilities are needed ; less damaged cotton should 
be shipped to the mills ; varieties that produce a better staple should be 
grown. 
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1043 - Researches on the Presence of the Hyphomycete Endoconiditim te~ 
mulentum in the Seed of Darnel — P’Ippoiiio, T , m La Rtfoima agmna> 
Year X, No 7, pp 250-462 Parma, fuly, uro 

MM. Guerin and Vogl discovered between the integument and the 
aleurone layer of the seed of darnel (Lohum temulentum ), a mycelium 
that has since been the subject of many researches, the results of which, 
however, have been far from agreeing. The fungus was given the name 
of Endocomdium temulentum, but was subsequently identified as Fusa- 
rium metachroum. 

According to some writers, the seeds of L temulentum are always and 
everywhere infested by this fungus, while others maintain that whereas 
seeds from some localities are infected, there are certain places where the 
seeds are always free from the hyphomycete 

The author set himself the task of ascertaining whether the immunity 
enjoyed by certain seeds is due to the hyphae being unable to penetrate 
into the tissues, owing to some special power of resistance characterising 
the latter, or Whether these seeds belong to some particulai immune variety 
of darnd hitheito confused with another kind which is subject to the di¬ 
sease He therefore tried to ascertain whether the healthy seeds came from 
completely immuned plants, or only from infected individuals with some 
isolated immune seeds, and found that all seedlings grown from healthy 
seeds were free from disease (some of these seeds came from Rome and others 
from Russia), whereas those raised from diseased seeds were wholly infec¬ 
ted, or partially so in the sense that it might be limited to a portion of the- 
alettrone layer Further he found that it was not probable that the infec 
tion was transported through the air. Microscopic examination revealed 
no difference in the structure of healthy and diseased seeds; it is therefore 
impossible to explain how the mycelial hyphae have found an entrance in. 
some cases arid not in others. In addition, no difference was to be observ¬ 
ed,®, the germinating power. On the other hand, morphological differen¬ 
ces did exist, some of the spikelets being awned, and the others not. The 
the former were ah immune, whereas those of the latter were all 
Wfcefced. Us thus appears that the two varieties of darnel, the awned and 
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the awnless, also differ in the fact that the one is a host of the fungus, and 
the other is free from it, which is a matter of great practical interest, given 
the toxic character of seeds infected with L temulentimi 

1044 - Tempsrature Relations of Certain Potato Rot and Wilt Producing Fungi.— 

Edson, II A (Pathologist; and Shapovalov, 3\C (Asst Pathologist Cotton Truck and 
Forage Ciop Disease Investigations, Buieau oi Plant Industry, United States Dept of 
Agriculture) m The Jmtrml of 4 °ncultural Ht^Latch, Vol XVIII, No io, pp 511-52*, 
figs q, Washington, D C, Feb 16, iqso 

As shown by Fawcett (1917), correlation exists between the cardinal 
temperatures of certain fungi in cultures, and their geographical distribu¬ 
tion and seasonal occurrence There is, however, a regrettable lack of exact 
information regarding the temperature relations of different potato para¬ 
sites The following data secured m experiments with pure cultures of 
some of the most common potato rot and wilt fungi explain to a certain 
degree the predominance of these organisms m definite regions and seasons, 
and permit certain practical conclusions regarding the temperatures which 
may control or eliminate these fungi 

The following cultures were employed: Fusarium coeruleum (Tib) 
Sacc.; F . discolor var sulphur eum (vSchlecht) App, and Wollenw., F Eu- 
martn Carp , F. oxysporum Schlecht, F. radicicola Wollenw., F. tnchothe - 
cioides Wollenw., Verticilhum albo-atrum Reinke and Berthold. 

The figures in graph form show the daily accumulations of growth, 
and a table gives the seasonal prevalence of Fusarium oxysporum and Ver- 
ticilhuM albo-atrum under special climatic conditions. Results show that more 
tubers were infected with the former in the early crop grown at higher tem¬ 
perature than m the late crop at a lower temperature, and vice versa with 
V. albo-atrum The presence of the Fusarium infection in the control tubers 
indicates that probably the largest part of it came from the soil, while the 
infection of the new tubers with Verimllium came exclusively from the seed 
The latter was absent both in the control and Fusarium plots of each crop. 

The fact that the growth of potato fungi was seriously inhibited at or 
somewhat below 5 0 C is of considerable practical importance. It may be 
reasonably be supposed that a temperature of about 40° F or slightly be¬ 
low will suffice to check the spread of the Fusarium potato tuber rots m 
storage. The requisite temperature for successful infection is, therefore, 
higher than the minimum temperature necessary for growth in cultures. 
The susceptibility of Verticilliim albo-atrum to high temperatures suggests 
the possibility of heat treatment for infected seed tubers. 

Temperature tests in certain cases may serve as a useful supplementary 
method for the identification of fungi exhibiting contrasting thermal rela¬ 
tionships. V 

1045 - Preliminary Study of the Inheritanee of Bust Resistance in Oats. — Parker, 

J H, in the Journal of the American Society of Agronomy, Vol is. No 1, pp 23-38. 

pi 2, Bibliogr of 19 publications Washington, 20 Jan 1920 

This study was undertaken with the idea of attempting a detenninatioa 
of the genetic behaviour of the character rust resistance, in a cross be* 
tween resistant and susceptible oat varieties of the two groups: (x) Red Oats 

l 


resistant 

RLAKT3 
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(Avena sierilts) and (2) Common Oats {Avena sativa), namely thepedigiee 
lines of the two varieties Burt and Sixty-Day, with a large number of F a 
generation hybrids between them Most of the inoculations were made on 
seedlings, but similar results were obtained on plants at the tune of head¬ 
ing, using'crown rust. Puccinia Loin Avenae McAlpine on the upper leaf 
blades and stem rust Puccinia gramints Avenae Erikss and Henn, on the 
upper sheaths and peduncles 

A plant was recorded as resistant when few pr no normal uredmia rup¬ 
tured the epidermis. If the iredima were numerous, large and normal, 
but no very marked signs of resistance were present, the plant was classed 
as susceptible If a linuted number accompanied by flecks were noticed 
and no other indications of semi-resistance, the plant was classed as inter¬ 
mediate 

Everything tested was found to be readily susceptible to stem rust. 
AH plants of the Sixty-Day were uniformly susceptible to crown rust. Of 
223 inoculated plants of Burt, 48 were classified as resistant, 152 as interme-’ 
diate, and 23 as susceptible. In the F 2 generation there was definite segre¬ 
gation, and the seedlings were classified as 17.3 % resistant, 13.0 % in¬ 
termediate, and 69 7 % susceptible Crown rust m this cross is partially 
dominant, and resistance is recessive The outstanding contracted charac¬ 
ters are due to definite genetic factors 

On this preliminary work the author does not consider it possible to 
attempt the construction of a factorial hypothesis to fit the results, owing 
to the fact that F L generation plants were not observed, nor the jF 3 plants, 
as the Fo plants were not grown to maturity. Also one of the parent va¬ 
rieties was heterozygous with regard to rust resistance. It is stated, ho¬ 
wever, that as the above results were obtained in the Burt X Sixty Day 
Cross, it seems likely that similar ones would follow in other crosses be¬ 
tween varieties resistant to crown rust in the A . stenlis group and those 
which are susceptible in the A , sativa group. 

A brief review is given of previous literature on disease resistance, and 
rust resistance in cereals. 

ro^fi - Correlation between Size of the Fruit and Resistance of Tomato Skin to 
Puncture; Relation to Infection with Macrospor/um tomato Cooke. 

— R.oaKNBAUM J, aiul Sando, C 15,111 Uu Amitium Journal of IMtuiv, Vol VII, No 1, 
pp 78-8j, tables 2 Bsooklyu, Tcb i<>2o 

The fact that artificial infection with Macrosporium tomato Cooke from 
tomato on uninjured tomato fruit can be obtained, provided fruit of a cer¬ 
tain maturity as measured by size is used, has previously been established 
The question now under consideration is to ascertain the cause of this ap¬ 
parent immunity or resistance in the fruit after it reaches a certain maturity 
Tr^vipus/invess^ations show that it is apparent that there is good evidence 

some parasitic plants make their way into their host plants by break- 
«8jf l^tough the tissues mechanically and that the main factor in this pene- 
St* ,1 Ww jrnpwth pressure of the fungus filament. Experiments by 
J*®*™® «*<1 HaswBY witp on potatoes supports this evidence. 

- ** a 
* 
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The results obtained by Beackman and Wkesiord vith Botrytis cinerea 
on Vtcia Faba show that the piercing of the cuticle is due solely to the 
mechanical pressure exerted by the germ tube as a whole or by the special 
outgrowth from it 

The methods employed by the authors were as follows The tomatoes 
were grown in a commercial way in the fields of southern Florida At first 
fruits of various sizes were selected at random Inoculations were made 
from tagged blossoms at the end of each week 

The Macrosponmn cultures were isolated from tomato fruit Spores 
were obtained according to the Ejjnkee method 

The resistance of the skm of the fruit to puncture was determined by 
use of the Joey balance as modified by Hawkins and Harvey Ge 
nerally ten punctures were made on each fruit where tomatoes of different 
sizes were used. The average of these readings gives fairly accurately the 
pressure necessary to puncture a particular fruit The authors give Tables 
showing the relation between resistance of skin to puncture and Macrospo- 
num infection on different sized tomatoes, at 23°C and showing the 
relation between these on tomatoes of different age. 

The evidence obtained shows that (x) while a chemical difference is 
found m the analysis of young and old fruits, this is not the limiting factor 
in infection with Macrosponum The fungus grows just as readily on the 
pulp and extracts of old fruits as on those obtained from young tomatoes. 

Moreover, positive infection has been obtained on fruits of all degrees of 
maturity when the skin is injured or removed previous to infection ; 

(2) surface sections of old and young fruits failed to reveal the presence of 
stomata or other natural openings in the skin, (3) in the development of a 
tomato fruit, the cuticular layer increases in thickness with the age of the 
fruit Measurements to determine the resistance of the skin have shown 
that there is a definite and direct correlation between age and the 
resistance of the skm to puncture Infection experiments have shown 
that the amount of infection which it is possible to obtain decreases with 
the age of the fruit * 

While the results do not prove absolutely that the inhibition of infec¬ 
tion is a purely mechanical one, the resistance of the tomato skin to punc¬ 
ture may explain, at least partially, the ease with which infection without 
previous injury is obtained on the young fruit but not on the older 
fruit. 

1047 - Riesling Rhenan Grape Variety Resistant to Dematopkora sp. in Italy. — 

See No Q44 of thib Revutv 
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1048 - White Rot Disease of Onion Bulbs. — cotton, a d (ideologist to the Ministry 

of Agriculture and Fisheries) and Owen, if N. (Botany School, University 01 Cambridge), 
m lhe Journal of the Ministry of Agriculture, Vol XXVI, No ir, pp 1093-1099, pi s 
l,ondon, Feb 1920 

Until recently, this disease has not attracted serious attention, and the 
only previous account which deals in any way dearly with the White Rot 
disease is that by Vogmno (1902) who records the occurrence in garlic'in 
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various parts of Italy and gives a description of the microscopic characters 
of the fungus As a result of further studies and experimental work carried 
ou,t at the Ministry’s Pathological Laboratory at Kew, during the past 
2 years and the fact that the life history of the causative organism is pro¬ 
perly known, has led the authors to state that it is now possible to suggest 
methods for controlling the spread of this disease. 

The destruction of onion bulbs by a fungus producing a white mould 
was observed by Berkeley in 1841 and was called Sclerotium cepivorum. 
An examination and comparison of these specimens shows that they are 
precisely identical with the White Rot fungus so prevalent to-day The 
fungus has itself been found to be quite distinct from the two fungi Solar o- 
ttnia bulborum and Rotrytis ctnerea, both of which have at one time or 
another, been regarded as the cause of the tiouble in question. White 
Rot was first correctly distinguished m England 111 the Annual Report of 
the Plant Disease Survey of the Ministry of Agriculture, for 1917 The po¬ 
pular name is derived from the abundance of white mould at the base of 
the diseased bulbs in the early stages Onions become attacked when the 
soil m winch they are sown 01 planted is contaminated with the fungus. 
They usually first show symptoms of attack at the end of May or early in 
June If the soil is heavily contaminated, practically all the beds will be 
effected Autumn sown plants appear to be the earliest to suffer but spring 
sown onions suffer equally, and, being smaller, are more quickly killed and 
are sometimes destroyed in large numbers. The earliest visible symptom 
is one of wilting and yellowing of the foliage The roots are invaded by 
fungus mycelium or spawn, and are almost entirely destroyed, probably 
in all cases attacked before the bulb Warm, damp weather appears to 
be specially favourable to the growth of the parasite, and the fungus then 
develops rapidly round the base of the bulb showing a mass of fluffy white 
fungus spawn or mycelium This is very characteristic of the White Rot di¬ 
sease and distinguishes it at once from all other diseases of the onion Lat¬ 
er this is replaced by a more closely fitting weft which penet rates also into 
the tissues of the bulb. At this stage the surface of the bulb shows the pre¬ 
sence of numerous, black spherical bodies (0.5 mm. diameter) and termed 
" sclerotia It is by means of these that the parasites persist in the soil 
from year to year. The fungal threads continue to penetrate the bulb tis¬ 
sues, and finally the bulb becomes dried up. It would appear that under 
natural tonditiens, he sclerotia on the diseased bulbs, lemain cl» imaut 
during winter, germinate in late spring and thus bring about infection of 
the next crop. 

The conidia or microspores produced after germination, have not been 
observed to germinate. 

It would appear, therefore, that the disease is spread solely through 
the agency of sclerotia This accounts for the fact that the authors pre¬ 
fer to retain Berkeley’S generic name Sclerotium rather than to transfer 
epeciefe to the asoomycetous genus Sclerotmia. 

‘ ■ .^^y^tKacacrtimpott^isthele^hofltoethescferotia 
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retain their vitality. No exact statement can yet be made in this 
respect 

Method of spread. — The introduction into new localities 
obviously takes place through such means as (1) the distribution of soil 
containing sclerotia ; (2) the planting of diseased plants and sets; (3) the 
careless disposal of contaminated refuse or manure 

As far as the present observations go, most of the common varieties 
of onions appear to be subject to White Rot Shallots are usually resistant 
and leeks are not commonly affected 

Distinctions between White Rot and other dis¬ 
eases. — (1) cc Onion fly » Phorbia ceparum distinguished by presence 
of maggots in the bulbs, the absence of white fungus mycelium, and 
black sclerotia 

(2) «Milaidev /> Peronospora Schletdeni distinguished by whitish 
black or grey mildewon the leaves bulb free from attack 

(3) « Onion Smut », Urocysiis Cepulae streaks of black spore 
masses in leaves and the outer scales 

(4) Botryhs AUn The leaves and top of the bulb attacked, with 
grey mould and not white, and disease commences later in the year. This 
disease and White Rot are occasionally found in the same bulb. 

In England, White Rot is very widespread It is evidently also serious 
in Italy but little is known as to its exact distribution on the continent It 
has not been reported in America. 

Methods of control — The only means at present known 
is by starving out the fungus from the soil, and this can only be effected by 
keeping the ground free from onions and allied crops for a number of years. 
During this period the soil should be worked as much as possible and 
the utmost care taken that contaminated soil is not conveyed to clean 
land. 

Diseased plants should be carefully dug up and burned before the for¬ 
mation of sclerotia takes place. No success has been obtained yet with 
the use of soil fungicides 

There is therefore still room for further investigation especially with 
regard to fungicides and trials as to the susceptibility and resistance of 
different varieties of onions. t 

1040 - Rot Of Bate Fruit. — Brown, J G (Agricultural Experiment Station, University 

of Arizona Tucson), m The Botanical Gazette , Vol I/XIX, No 6, pp 521-52^ figs. 5 

Chicago, June, 1^20 

Examination of the infected orchards at Yuma and Tempe, led the 
author to observe that the fruit showed two main symptoms of disease. 
Some were flecked with rusty brown spots, others showed soft spots varying 
in size and partly translucent, as though soaked with water or oil. In both 
cases, the ruptured epidermis allowed excessive water loss, resulting in 
the final mummy stage. Mummified fruits sometimes remained for a time 
in situ, but finally fell to the ground. The brown spots on petioles and ribs 

[Id48-l*4>3 



GENERAL 


12X0 INJURIOUS INSECTS AND OTHER TOWER ANIMAT* — GENERAL 


of leaves, and on the rhachi of fruit clusters suggested a a elation between 
fruit spot and leaf spot This appears to be conformed hy laboratory expe¬ 
riments so far completed Cuttuies gave typical Altcrnana spores similar 
to those found in pustules in all three cases, also two species of Aspergil¬ 
lus and one species of Pemcilhunu The same saprophytic molds that 
occur in infected petioles, rhachi and fruits aie likely later to ruiu the 
packed crop 

Attack of the spot fungus, unaccompanied by the saprophytes, results 
in mummification without the appearance of rot 

The fungi Stmgmalocyshs and Mehola have not yet appeared on any 
of the Arizona material examined These fungii have previously been report¬ 
ed as connected with date rot in Africa, according to other investigators 

Further study is now being made by the author to determine the three 
species mentioned Altcrnana, Aspergillus and Pcmcillvum , isolated in cul¬ 
tures, together with histological investigation and inoculation. 

INJURIOUS INSECTS A D OTHER EOWKR AMIM \I,S 
1050 - Invasion of Locusts in Uruguay m 1917-18 and 1919-20 (1). — kismJbmca 

Orifntal dll Uruguay, Ministerio de Inditsiria, Defens a AgrIcola • I. Mcmona 
concspondunte al ano 1917, passim, Montevideo, iui8. — 11 Mtmona dv lo$ trabajos 
real is'tins confta U lan osia Invasion de 1917-1918, pp 89, maps, 4 diagrams Monte¬ 
video, 19X9 —in BolcHn mutual, No 2, pp 8-9 Montevideo, 3920 

In June, 1917, the Directorate of the Uruguayan “ Defensa Agrfcola ” 
drew up a general scheme of work to be carried into effect, should the ter¬ 
ritory of the Republic again be invaded by locusts (Schistocerca faranetms) 
This scheme having been approved by the Central Commission, the Direc¬ 
torate took steps to re-organise the Commissions appointed in each Depart¬ 
ment for the purpose of collaborating with the officials of the Defensa 
Agricola, and to co-ordinate tlieir work with a view to rendering it more 
efficacious. To this end, the Commissions were divided into three cate¬ 
gories : “ Comisiones de Zona ” " Comisiones Seccionales ", and “ Comi- 
siones de Distrito ” 

The first regulation defined the powers of the Comisiones de Zona, 
another defined the functions of the two other categories of Commissions, 
while a third provided for the nomination of Honorary Inspectors having 
the same powers as the meifibers of the " Comisiones Seccionales ”, and the 
" Comisiones de Distrito ”, thereby still furthei enlarging the circle of the 
collaborators of the Defensa agricola. 

With the aim of enlisting the services of the rural population in the cam¬ 
paign against the locusts, circulars were sent to all institutions which had 
to do with agriculturists asking them to collaborate and urging them to 
second the efforts of the " Defensa Agrfcola ”. The Directorate had a col¬ 
oured plate made, depicting in a striking manner the characteristics of the 
langosta ” m the different phases of its life-cyde (egg; " raosquita ", 

0.) See: Eotksahonai Insxituxe 0 * Aoriccltcre. 1a HtU eontre Z« siwtnrlks Mns 
Anw* fa, jrf. &ome, 15-15, passim. R, July, 151?, No. 650. [Si.) 
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saltona ”, and voladora ”), and giving the general principles on which 
are based the control measures adopted m the case of each of the stages m 
the life of the orthopteron Another plate was also prepared, m order 
to help to intensify the control operations during the “ mosquita ” stage 
(when the insect is just hatched), for this is considered the best and most 
economical time for operations against the locust These plates together 
with propaganda literature were distributed throughout the country 

In order to awaken popular interest, and to provide the com mi ssions 
with a practical guide, the laws and regulations to be observed and enforced 
were collected m a single volume 

Suitable measures were also taken to increase the staff working directly 
under the “ Defensa Agrfcola ”, and that to be dispatched to the invaded 
Departments 

With a view to regulating and rendering uniform the measures adopted 
by this staff during the campaign against the locusts, regulations were 
published dealing with the infringements of the rules in force for the des¬ 
truction of the pests, the penalties to be inflicted on persons transgressing 
them, and the carrying out of the control work by official bodies of workers 
at the expense of the guilty party 

Another regulation was drawn up for the arrangement and coordina¬ 
tion of all matters relating to the administration of the funds necessary for 
the control campaign 

On August 27, 1917, the first winged swarms (“ voladoras ”} of the 
insects, coming from Brazil, reached the territory of Uruguay by way of 
the Department of Artigas The following day others came from Argen¬ 
tina and Brazil to the Departments of Salto and Artigas. From this date, 
these swarms of winged insects continued to invade the Republic, they 
gained ground gradually, and finally on November 20, reached the south 
frontier of Uruguay and spread over the Department of Montevideo up to 
the Capital and to the Departments on the banks of Rio de la Plata. In 
the meanwhile, in the districts first invaded by the f< voladoras ” the eggs 
laid at once by the latter began to hatch out and produce “ mosquitos ”, 
which continued to make their appearance until early in January, 1918 
Towards the middle of December, 1912, large swarms of “ saltonas” (locusts 
still in a wingless condition} coming from Brazil arrived in the Depart¬ 
ment of Rivera Recently metamorphosed winged insects were not seen 
until the end of January either in this Department or m the Department of 
Cerro Fargo. In February, however, they were observed in the other De¬ 
partments of Paysandti, Minas, Tacuarembo, Florida, and Rio Negro. In 
short, all the Departments of the Republic were invaded, and everywhere 
the locusts had laid their eggs and the larvae were hatching out. The per¬ 
sistent drought prevailing during the months of the invasion of the locusts, 
and the time when their eggs were hatching, caused many of the latter to 
perish while others produced " mosquitas ”*out of season. These larvae 
died in large quantities in some zones as soon as they were hatched, and m 
certain places all succumbed to the unfavourable atmospheric conditions 
and to lack of food due to the dryness of the ground. The first rains brought 
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forth new “ mosquitas *\ it was therefore necessary to resume control ope¬ 
rations although they were supposed to be finished, which entailed two 
consecutive campaigns 

From the time of the arrival of the first swarms of locusts in Uruguayan 
territory, that is to say, from September, 1917, to March, 1918, all the ne¬ 
cessary material for the control campaign was distributed throughout all 
the Departments. This material, which was the property of the “ Defensa 
Agricola ”, was lying ready for use in the depot at Say ago. - It chiefly con¬ 
sisted of a large quantity (387 949 kg) of wire netting, (ba>rera metdhca) 
5343 special blowlamps (\maqumas langostmdas a jitego ), and 12 000 were 
nets fixed to a wooden grip (latigos de alambre) with their accessories (x). 
Further, measures were taken for the purchase of 2000 cases of naphtha, 
for fuel for the blow-lamps (mammas). Most of these cases of naphtha were 
re-sold to persons requiring them at half-price, and a smaller number were 
distributed gratuitously to poor farmers. In order to do away with the 
difficulties experienced in previous campaigns connected with the distribu¬ 
tion, and still more with the collection, at the close of the season, of the 
material lent to private individuals, the Directors of the “ Defensa 
Agrfcola ” published a special regulation urging that due attention should 
be paid to the provisions it contained. In spite of the greater punctuality 
with which, thanks to these measures, this material was returned, the 
Directors find it increasingly necessary to insist upon private persons 
providing their own material, the “Defensa Agrfcola” only undertaking ' 
to furnish it in exceptional cases, and as each occasion arises. 

The National Army contributed efficaciously to the destruction of 
the locusts, and its co-operation was enlisted in nearly all the Departments; 
in some cases bands of workers were formed consisting almost entirely of 
soldiers The railway companies also contributed to the success of the 
campaign by transporting workers and material free of charge 

During the time of the invasion in question, a special commission 
appointed by the Government carried out three successive experiments in 
applying the biological method (Cocco h actllus Acndiorum) in the control of 
“ saltonas ” and “ voladoras " (2) This Commission, though it considered 
the results obtained m these researches to be satisfactory, expressed 
the opinion that, in order to arrive at definite conclusive as to the practical 
va’ue of the method, it would be necessary to carty out further experi¬ 
ments, especially as regards the treatment of wire *' langosta ” ill open 
country. 

A second Commission was appointed to undertake experimental in¬ 
vestigations with a view to the industrial use of locusts (3). 

The campaign of 1917-1918, considered as a whole, gave satisfactory 
results. The agricultural districts of the Republic were defended against 
the locusts and protected from their voracity, the injury they caused 

(1) See, in this connection, the two publications 01 the Inxx^ationai. iN&mtJiR ok 
A oKictn,r*cmE mentioned m the preceding note, 

(e) See R , Oct-Bee., No. 1281. (Ed.) 

See also R. % June, 19*9, No. 690. (Ed.) 
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being reduced to a minimum and negligible in the total estimate of national 
production. 

The direction of the work must also be legarded as better, than that 
of previous years. The more complete and uniform character of the re¬ 
gulations, and the distribution m all the Departments of a picked staff 
of workers chosen by and directly under the control of the “ Defensa 
Agrfcola ” facilitated the execution of the control operations and permitted 
of greater regularity in the supervision of the various services Although 
the invasion of 1917-1918 was one of the most widespread, yet only half 
the funds voted by the Assembly (120 000 pesos) was expended on the 
operations 

Contrary to what occurred in the above-mentioned period, the 1919-1920 
invasion, according to the information so far published (February 1920), 
was not very severe in Uiuguay. The first winged swarms found their 
way into the Republic at the end of July (27 and 29) across the Depart¬ 
ments of Salto and Rivera; they came from Argentina and Brazil, respec¬ 
tively Early in *the following August, however, the locusts that had 
invaded the Department of Rivera returned to Brazil The arrival of 
small swarms was afterwards notified m the two above-mentioned Depart¬ 
ments, A swarm composed of a few insects was reported on October 9,1919 
at Tacuaxembo ; this was the only one that stopped in the country The 
measures necessary for protecting the invaded estates were carried out with 
promptitute and energy by the owners in collaboration with the “ Defensa 
Agricola ,f . 

1051 - Empoasca malt and Empoa rosae, Two Leaf-Hoppers Injurious to 
Apple Nursery Stock in the United States. — Ackerman, a J , m l ntfed Stotts 
Department of Agriculture, Bulletin So 5, pp 1-35, figs 2, pi 5, tables 21, Bibliogi of 28 
publications. Washington, D C, Dec. 15, 1919 

The Apple Eeafhopper {Empoasca mail), both m the nymph and adult 
stage, causes serious injury to apple nursery stock by extracting the plant 
juices from the terminal leaves of the host. As a consequence the leaves 
curl, become undersized, and fail to function normally, thereby retarding 
the growth of the trees. In southern Pennsylvania this species is three- 
brooded and hibernates only in the adult stage. Eggs axe laid within the 
leaf tissue on the underside of the leaves This leafhopper is widely dis¬ 
tributed over the United States, and attacks a variety of plants 

In literature, the above species has been confused with another leaf-hop¬ 
per which also attacks the foliage of nursery apple trees, namely, the rose 
leafhopper, E. rosae The latter insect is two-brooded, and winter is passed 
in the egg stage Winter eggs are deposited under the bark of apple trees; 
these hatch out about a month earlier in the spring than eggs deposited by 
wintered females of E mali. 

E. rosae may he distinguished from E. mali by its lighter colour and by 
the absence of the six or eight white spots present on the frontal margin of 
the pronotum of the latter species. Distinction between the nymphs of 
the two species is more difficult. The distinct types of injury produced 
by the two insects, however, is a ready means of distinguishing them, 
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E. rosae feeds on the lower leaves and produces white or yellow spots on 
them, while E. malt attacks the terminal leaves, curls them, and stunts the 
growth of the trees 

Parasites seem to play a far more important r6le in reducing the num¬ 
bers of the rose leafhopper than those of E malt I,arvae of drynid pa¬ 
rasites are quite common on the adults of the former, while they have only 
rarely been founds attacking the latterTwo parasites of the winter egg 
of E rosae have been observed, namely, Anaqrus epos Girault and A. arma- 
ius Ashm. var. nigriverdris Girault, and these help considerably m checking 
the numbers of this species No parasites have been reared from the eggs 
of E. mah 

A single spraying with 40 % nicotine sulphate at the rate of 1 to r 500 
combined with soap will so materially check an infestation by E mali, when 
applied against the first-brood nymphs, that injury caused later by those 
that escape, will be of httle consequence The same treatment made two 
or three weeks earlier is effective against E. mali, although this species 
is seldom sufficiently injurious to justify a special application. 

INJURIOUS VERTEBRATES 

1052 - Rats In Sugar-Cane. — SKAirr, S H (F.ntrmologibt, School of AetriculUue, Cedara, 

Natal), m Journal of the Depaitmuit ot Vol I, No pp, 15-57 Pictona. 

Ai>nl H)20 

The rats causing the trouble are not the cane rats ( Thryonomys swm- 
deremamis) , but are nearly all allied to the common house rats On the 
sugar farms *of the Umfolozi Flats they cause great damage by gnawing 
through the base of the cane, causing it to fall and dry out Tins parti¬ 
cular species has previously been associated with the cottonfields, but 
this new and unprecedented form of attack, amounting to 75 % or more 
crop losses, is considered probably due to the floods, as it is obvious that 
the worse infested farms are those which suffered mo>st from these floods. 

The “ Pate verte ” from the Pasteur Institute, Paris, although highly 
effective against rats in the trenches during the war, was found to have no 
effect on the species in question The fact should not however be forgot¬ 
ten that the virus, was used when at least 2 months old. Poison baits 
soaked in 2 % solution of strychnia hydrochloride were more effective but 
impracticable under field conditions. The practice of the planters to burn 
the trash and dead vegetation before cutting the cane was more advisable. 
The rats were dazed and stupefied and were easily caught and destroyed. 

The planters are, however, very anxious to have the speedy use of a 
virus which will start an epidemic among the rats and eventually wipe 
them out, and which, contrary to certain types of virus already put on the 
market, will prove as equally effective in the cane fields as elsewhere. Such 
a method of eradication would be -distinctly advantageous to the burning 
process which involves injury to the roots of the cane by digging, etc. 

H&MWJ 
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GENERAL information 

1053 - Agricultural Development in India. — i. Clouston, d (Director of Agriculture 
Central Provinces and Belaar) The Possibilities of Agriculture m India within the next 
Twenty Yeats, in The Ayicultural Journal or India, Vol XV, Pt III, pp 239-249. 
Calcutta, May 1920. —11 Howard, A (Imperial Economic Botanist). The Improvement 
oi Crop Production in The London Corn Circular , Year, 77, No 62, pp. 4-5 and No. 04, 
pp. 3-6 London, July, 1920 

1. — The Presidential address to the Agricultural Section of the Se¬ 
venth Indian Science Congress, Nagpur 1920 

The speaker starts by giving a brief survey of the history of agricul¬ 
tural development in England showing the manner in which difficulties 
similar to those now experienced in India were overcome The value of 
agricultural science is becoming more and more evident, and the Indian 
Industrial Commission States that the striking results which followed 
quickly and directly after the employment from about 1905 onwards of 
scientific specialists, demonstrates the wisdom of investing in modem 
science. The activities of the Department of Agriculture extend over a wide 
field now including not only crop improvements, but also the introduction 
of better and more intensive methods of cultivation. 

The introduction of superior varieties and strains of seed and the 
cultivation of cotton (2 % million acres), of wheat (1 million acres) and 
of rice (1 million acres) and the annual profit accruing from their_ cultiva¬ 
tion all points to a marked progress. 

To meet the growing demands satisfactorily, there is now an urgent 
need of: 1) Assistance in devising suitable implements; 2) depdts fordemons- 
stration generally; 3) investigation and means of combating the fungoid 
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diseases and insect pe^ts , 4) adequate provi Q ion for experiment and research. 
Each to lug or tahsil (agricultural association) and union should have its 
own Government Farm and should be the centre for help, advice and in¬ 
struction District talug agencies organised carefully would be a medium 
through which legislative measures for the advancement of agriculture, 
and the amelioration of the people would be carried out 

The speaker doses by mentioning the great future possibilities, and 
considers that the successes will undoubtedly surpass the highest expec¬ 
tation if the process of reconstruction 1? dealt with in an adequate 
mannei 

II — Paper read before the Royal Society of Arts The necessary 
steps which should be taken m connection with general improvement are 
entirely m accordance with the statements made by Crouston but the paper 
includes further additional remarks worthy of note. 

1* Improvement of varieties: some varxetar characters. — 
Modem industry demands a uniform product The first stage of improve¬ 
ment lies in the cultivation of an even product free from admixture. 
Although yield is of such paramount importance in India, the growing 
period is much more strietly limited than in other countries. Early sowing 
is impossible and late sowing means a great slowing down in growth, 
and the crop cannot ripen in time. A great improvement in yield has 
been obtained by introducing a -wheat of shorter growing period which can 
use up the limited time to the best advantage and can produce a well 
developed grain even in unfavourable years. 

Adaptability is the essential to the successful variety. Replacement 
must be carried out according to plan, and admixture with inferior types 
easily detected. Accurate mathematical investigations to determine 
which of a set of varieties is the best yielder, although probably extre¬ 
mely useful in England, are often inapplicable to Indian conditions 

Although quality combined with quantity is a difficult matter, high 
yields can be united with quality far above the average e . g. varieties of 
cotton, wheat and tobacco , but the greatest attention must be paid to the 
prevention of cross fertilisation in the field, otherwise improved cotton etc 
will rapidly degenerate. Hence the importance of well organised seed 
supply. The local centres have mostly been managed privately or by 
District Boards etc, but with the newly aroused interest m general de¬ 
velopment, the talug agencies are likely to aid progress to a large extent. 
The best methods of finance are still under consideration, and the method 
has not yet been satisfactorily solved. 

2. FACTORS INFRINGINGprantgrowth, (a) Soil aeration .— The 
author deals with three cases m which progress has been obtained through 
the recognition of the importance of this factor; 

1) Canal Irrigation : — To overcome the difficulty which arises 
owing to the fact that irrigation supplies water but tends to deprive the 
the soil of air, it was important to arrive at a working compromise* 
A large number of experiments were carried out. The following is a 
brief summary of the results obtained : 

[mi] 
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I Average yield of wheat gram f>er acre at Quetta with single irri¬ 
gation Maunds 17 Seers 29. (One Matind == 40 Seers = 82 27 lb) 

II. Introduction of new limiting factors after irrigation. 



Number 

of 

wateiings 

Area 

acres ' 

Total 

weight I 

ot i 

produce 
lb 

Total 

weight 

°£ J 

grain j 

Yield 1 

Of f 

giam 

per acre 1 
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reduction 

-- 




m. « 1 

an. 

s. 


One 

Three 

4 

3 9 L » 

2 65 

10 367 

6 620 

1 52 6 ! 

L 25 __ 1 _ 5 J 

9 

2 

23 

0 

26 


Similar results were obtained m Punjab 111 Sind and 111 the United Pro¬ 
vinces A consideration of all these results indicates that over the canal 
irrigated areas of Korth West India, a vast volume of water is annually 
poured on to the land to 110 purpose At a comparatively £arly stage 
m irrigation, the soil aeration is interrupted, after which any further ad¬ 
dition of water docs not affect the yield. Consequently, water has been 
wasted and natural soil fertility lowered, as is seen by the gradual falling 
off in yield 111 new canal areas, and by the increase in the area of alkali 
lands Payment by volume would remedy the defect to a very considerable 
extent. 

2) Development of waste lands. — The second practical applica¬ 

tion of soil aeration Reference is made to the work of Clouston in the 
Central Provinces, who was the first to make practical use of the fact that 
soils possessing great porosity often prove to be of the greatest value In 
these Piovinces, large areas of poor laterite soils possess this porosity 
and hence with pioper administration, the present results. Crops of over 
40 tons of stripped cane per acre have been grown, and also heavy yields 
of cotton,'groundnuts, indigo seed and foddei, more especially on the poor 
bhata soils than on the richer black neighbouring soils which were far less 
permeable. S*? 

3) Drainage. — That the loss Hf fertility is largely due to denitri¬ 
fication is shown by the results of an experiment at Pusa in 1910. A 
plot of heavy land was water logged during September to compare its behav¬ 
iour with normal plots on either side Across the middle of the plots 
4cwt., of nitrate of soda per acre was applied previous to sowing with wheat. 
The effect after a month's water logging was to reduce the yield by about 
16 bus, per acre The Botanical area at Pusa has been transformed by 
improving surface drainage, and the experience there during the last 
15 years has thrown light on the nitrogen problem in India (t). 

(1) Surface drainage, by checking erosion and by reducing denitrification in the rams 
has had the effect of increasing the fertility with a comparatively small expenditure of oigamc 
matter One plot during 15 years produced x 3 heavy cereal and 2 good pulse crops (manurml 
treatment 3 crops of green manure, Single dressing of castor cake x j% ton per acre) The land 
improved and in 1919 gave a record crop of wheat, via 40 bus, per acre. Similar results 
have been obtained at Quetta and m the United Provinces This suggests that nitrogen fixa fc 
tion is much greater in the plains of India than is commonly supposed. {Author's Note) 

twmi 
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A detailed drainage map oi the area to be improved is obviously 
the first condition of success, and a settled policy for investigation and 
action is essential 

b) Son TEMPEMTifl&E. — A pi act 1 cal demonstration has shown 
that the cause of the damage to crops in Bihar is not the white ants, 
as is sometimes supposed, but the high temperature of the subsoil, 
leading to partial destruction of the root S3~stem. Afterwards the white 
ants devour the sickly plants By lowering the soil temperature, leaving 
the furrows open for sufficient time to cool the soil by evaporation and 
postponing the sowing, the necessary remedy is effected. Futher inve¬ 
stigations are certain to lead to results of great economic importance. 

The author points out that science is the instrument by which the 
advance is made, and the importance of the combination of the scientific 
investigator with the cultivator from the point of view of trade, is 
essential if success is to be ensured. 

105-1 “ Research on the Sewage Water of Milan. — Bernvrdi, b, m Reale isituto Lom¬ 
bardo di Sdense e Lettere, Rmdzconh, Series II, Vol III, Parts 6-7, pp 222-34 3, Alilan, 
1920 

In 1900, the municipal authorities of Mian appointed a Commission 
to study the state of the sewage of the city as much from the hydrotech- 
nic and hygienic standpoint as from that of construction. The exam¬ 
ination of the degree of purification of the sewage was entrusted to 
Prof. Cxixi and Prof Mxnozzi and their report (A. Ceixi and A. Me- 
nozzi, La depurazione agnoola delle acque dt fognatura di Milano } Modena 
1902) stated that the system employed for the purification of the sewage 
and its utilisation for irrigation purposes was extremely efficient and that 
it was satisfactory from the hygienic standpoint. 

As it was feared that the system had not moved with the times the 
author repeated his esperiments m 1916 and 1917 and the lesutte are gi¬ 
ven in the present article. 

In 1915 the area, irrigated or irrigable by the Vetabbia canal, which 
carries away the sewage water was that shown in the following table: — 


Tabee L — Lmi irrigated by the purified sewage water 
oj Milan in 1915. 


i 
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irrigated 
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Hectares i 

Hectares 

Hectares 
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3298 

I 1 O 0 

4398 

500 

4 898 

To be Irrigated. 
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300 ! 
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150 

98 $ 

Prepared for Irrigation . . . 

2 109 
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3 000 

250 

3 85 $ 

Suitable lor irrigation . ... 

2 000 ! 

1100 

3 100 

, -. ■ . . , | 
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3 570 
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i $7$ 
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The authors’ researches show the punfication of the sewage water 
to be very thorough. All substances such as sulphuretted hydrogen, faecal 
matter, ammonia, are reduced or disappc-ai entirely owing to the water 
having been spread over the meadows. The same thing occurs with organic 
nitrogen, ammoniacal nitrogen and phosphoric acid. Bacteriological 
examination also shows punfication to be very complete On the other 
hand, the chlorides remain constant or even increase due to non absorb- 
tion by the soil and evaporation. 

In Table II, the analysis made by Ceem and Menozzi, in 1900-1901 
With those made by the author are compared : — 

Tabee II. — Comparison between ihe analyses made 
by Celi/i & Menozzi <md by Bernardi. 



Analyses 

by 

Analyses 

by 


Celli and Meetozzi 

Rernarbi 

Residue at ioo° per litre 

0 322 to 0.488 

0419 

Residue at s 8 o° > > 

0 319 » 0 483 

0.378 

Residue « ail feu j> 

0 279 » 9 425 

0,371 

Ivoss on calcination 

0 023 ■» 0 068 

0.027 

Oxygen requited to oxidise the organic matter 

O OTO 0 018 

00154 

Chlorine . . . 

0005 00173 

0.0273 

Phosphoric anhydride * . 

1 

0 026 » 0.041 

O.OI39 


Comparison of these two analyses shows that the purification of the 
sewage water of Milan is in the same state as in 1900. Moreover, on compar¬ 
ing the averages of a the authors’ analyses with data supplied by Konig 
on the composition of the sewage water of the big European cities, it be¬ 
comes evident that the total a mount of organic and mineral matter dissolved 
or held in suspension, as well as those which are the most important 
contamination (organic and annnoniacal nitrogen, chlorine, and signs of 
phosphonc acid etc.} is less than that of Paris, Berlin Dautzig, etc. 

The agricultural use of sewage water gives ris-e to a few causes of distur¬ 
bance but they can easily be obviated In certain meadows irrigated with 
Vettabia water, certain bare patches can be seen which are covered with 
a brilliant greenish inciustation, from 1-3 mm thick, formed by algae. 
This trouble is overcome by preventing the irrigation water from stagnating. 
Also paper and debris accumulate and prevent growth, but this can be 
removed during the ary weather. 

The greatest danger from a hygienic point of view is the contamination 
of the drinking water supply by drainage through the soil, but this has 
not happened yet and could easily be overcome. 

In conclusion, it can be said that the irrigation of the meadows with 
sewage water is a cheap and effective way of combining hygiene and agri¬ 
culture. 
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1055 - Consumption of Milk and its Relation to Infectious Disease, — Communica¬ 
tion trom Dr. Kallbrunxer, Austrian Correspondent at ine International Institute ot Agri¬ 
culture 

Before the war, British and German scientists found that an 
increase m the consumption of milk was accompanied by more cases of 
scarlet-fever but they where not able to find out the cause of this corre¬ 
lation. Austrian medical men and statisticians who had attempted m 
vain to discover the correlation before the war but during the war they 
were successful. In Vienna, the singular disco\ery was made that in the 
same degree as the towns’ milk supply decreased, so did the cases of scarlet, 
fever, this confirming British observations. Statistics collected by the 
Office of Hygiene at Vienna <how that the number of cases of scarlet- 
fewer were as follows . 



1 Number ! 

1 

Number 

Year 

of 1 

| Year 1 

of 


l Cases j 

; 

Cases 

1910 

403s 

, 1915 .... . I 

5 093 

1911 

4 006 

11916 . . 

4 534 

1912 

1 4216 

1917 

3 *34 

1913 * * 

1 5 752 

11918 .. .. 

2 832 

1914 . . . 

• 4614 

1! 1919 • •* • 

1 234 


The cause of this phenomenon is unfortunately* not yet known, but 
it is thought that the constitution of children nourished on milk is more 
open to attack by the fever microbes, as they do not possess enough natural 
organic means of reaction to combat the disease. A considerable amount 
of research work on this subject is still necessary. 

Typhus has almost disappeared in Vienna since the construction 
of the 2 large conduits which ensure the increased supply of pure^ fresh 
mountain water Unfortunately isolated cases still occur and these appa¬ 
rently indicate the important part played by nnlk as the transmitting 
agent, the victims' haying often been found to have obtained their milk 
from the same dairy. This observation was naturally of great importance 
to the medical experts, and at the appearance of each new case they imme¬ 
diately concentrated their attention on the dairies which had supplied the 
victims' milk. The success of these precautions is shown by the con¬ 
tinual decrease of sporadic cases of typhus as well as small epidemic^ 
(certainly the cases of typhus m Vienna could not be prevented from 
increasing and it speaks very well for the efficiency of the measures taken, 
that the isolated cases did not develop into epidemics owing to soldiers 
who were on leave or had deserted, passing through the town). 

The interesting cases cited further on, which were registered prior 
to the war and which led to the reorganisation of the dairies during serious 
times, prove how well justified were the rigorous measures taken by the sa¬ 
nitary police, in regard to the milk industry. Naturally these measures 
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were taken in complete accord and collaboration with, the dairies, which 
are always eager to pioauce and deliver the milk undei iireproachable 
hygienic conditions. 

Previously no special importance had been attached to the state of 
health of the personnel of the dairies, periodical washing and visits to the 
doctor being considered enough Some yeaisage, a “ hotter ” (a man who 
had to taste the milk from each can sent to the dairy) contracted typhus. 
Without falling seriously ill himself, he infected part of the nnlk ho had 
tasted About 3 weeks after the man fell ill 90 persons who had bought 
milk at this dairy became ill one after the other. The first to catch the 
disease were some employees who were in the habit of- dunking milk from 
this diary at lunch time A careful search was at once made, and the 
case of the “ koster ” 9 was discovered ; about the end of 3 weeks, the 
epidemic of typhus disappeared automatically, but not before it had caused 
the death of a dozen persons. 

In another dairy where a pasteuriser was broken, doubtful milk was 
sold during 3 or 4 days without being pasteurised. Although the time 
was so short, this neghgence unfortunately caused a small epidemic, which 
broke out 3 weeks after, but although it was of short duration, it never¬ 
theless proved fatal to many persons. 

In Austria it is generally believed that tuberculosis is transmitted fiom 
the cow to man through the milk, but this fact is not scientifically establish¬ 
ed for certain and, although public opinion is to the contrary, primary 
intestinal tuberculosis is rare. In Dalmatia, where milk is not drunk, 
tuberculosis is very common, whilst 111 places where milk- drinking is on 
the increase, the disease is decreasing. In Vienna, where the milk consump¬ 
tion is decreasing, tuberculosis is increasing, obviously on account of other 
factors), as can be seen from the following Table: 



Year 

Milk consumed per day 
litres 

Deaths due to tuberculosis 
litres 

3 C 9 I^ * * 

. 

900 000 

6 223 

19x9 • 

. 

40 OOO 

XO bob 


But in spite of the bad feeding and poor attention that the cattle re¬ 
ceived during the war, bovine tuberculosis is 011 the decrease. One reason 
of this was the requisitions from the farmers, who, being paid extremely 
low prices with no reference to weight or quality, delivered the worst they 
had got, the animals being usually those most susceptible to tuberculosis 
Some livestock owners even applied Behrings inoculation test for tu¬ 
berculosis so that they could dispose of animals shown to be infected.. 

This elimination of poor and doubtful animals has certainly had a 
beneficial effect on the general state of health of the cattle and this is 
shown by the fact the number of insurances paid by the “ Nieder-Oe- 
stenreicbische Dandes-Vieh-Versacherungs-Anstalt ” (Cattle Assurance 
Company of Dower-Austria) for cattle slaughtered owing to tubercolosis 

CUM] 
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has been steadily decreasing since 1913 Tims, out of 100 insured animals 
killed by order the number of cases from 1913 to 1918 where slaughter 
was due to tuberculosis was as follows * 


1913- 1914 

1914- 1915 
1015-1916 

1916— 1917 

1917- 1918 


x 305 cases 
1129 » 

952 » 

790 » 

553 » 


In 1918, the number of cases slaughtered increased slightly but cannot 
be taken as an average, owing to the small number of cattle on which 
insurance was paid that year, observations made elsewhere confirm this 
statement. 

This fact, which necessitates still further stastistical confirmation, 
suggests thatthereis no correlation between bovine and human tuberculosis 
as statistics collected by the Ministry of Health at Vienna and the reports 
of the JCieder-Oesterreichische hands-Vich^Versicherungs-Anstalt of 
Vienna show that while bovine tuberculosis is diminishing, human tu¬ 
berculosis is increasing 


1056 - Study on the Antiscorbutic Value of Honey. — Faber, h. k. {Laboratory of 
Pediatrics, Stanford University Medical School, San Francisco), in The Journal of Biolo* 
< a tcal Chemtstry 9 Vol,3UiITl i 'No 1, pp 113-116 Baltimore M. D , August, 1920. 

Tie recent paper of Dutcher (Journal of Biological Chemistry, 
Vol XXXIII, No 1, p. 551, 1918) has demonstrated that honey 
contains a small amount of antineuritic vitamine (probably due to 
included pollens rather than to the soluble constituents). 

This naturally raises the question whether honey contains other vi- 
tamines as well. No investigation regarding antiscorbutic vitamine in 
honey has yet appeared, and it was to throw light on this point that the 
author undertook the present study with guinea pigs. 

In 9 out ot g. series of io guinea pigs fed on a diet of oats, water, and 
honey, severe scurvy developed in 4 io 6 weeks Ii is probable that no 
antiscorbutic vitamine is therefore present m honey. 


CROPS AND CULTIVATION 

1057 - Temperature Influence on Sowing and Harvest Dates of Spring Wheat, Oats, 
Potatoes, Maize and Cotton in the United States. — Kincer, j b , in Monthly Whether 
Review, Vol XI,VII, No 5, pp 312-323, figs 20, Washington, May, 1919. 

There are certain restricted limits of time within which crops must be 
sown, defined by the temperature conditions of the locality, and a defi¬ 
nite amount of heat is required to bring the crop to maturity and ensure 
good quality and high yield. The length of the period decreases in 
general with increase in latitude. 

A certain amount of warmth is necessary for germination of seeds, 
the amount required differing for seeds ot different plants • wheat and oats 
germinate at a much lower temperature than maize and may therefore be 
sown somewhat earlier than the latter. Maize in its turn requires less 
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warmth for successful germination than cotton, which must necessarily 
be sown later. In addition, a definite amount of heat is reqtured after 
sowing to ensure normal development to bring the crop to maturity 

As a lough measure of this heat there may be used what is known 
as the “ thermal constant ” taking the starting point as the mean tempe¬ 
rature at the date of sowing. The method for obtaining the thermal 
constant is quite simple ; taking for example the maize, if it is desired to 
compute this value m a locality where the noimal temperature is 55 °F, 
at the average date of sowing, and the mean temperature for any month 
during the growing season is 75°F, the thermal constant for that month 
would be 75°F-55°F = 20°F multiplied by the number of days m the month. 
But if the normal daily temperature for any portion of a month should 
be less than 55°F, these days should be omitted, and only those days used 
which have a mean daily temperature of 56°F or higher 

Spring Wheat. — The principal spring-wheat belt comprises the 
States of Minnesota and the Dakotas-sowing usually begins m the Dakotas 
and Nebraska when the normal daily temperature rises to 37°F, and in 
Minnesota and Wisconsin when it rises to 40°F. The sowing period begins 
in the southern portion of the belt about March 20 and progresses north¬ 
ward at the rate of about 20 miles a day, reaching the northern areas 
about the middle of April, the isochromal line keeping on a level with the 
isotherms indicated 

Spring Oats. —This crop is grown more or less in nearly all sections 
of the United States. The principal spring oat belt, however, consists 
of a crescent-shaped area, extending from New England to North Dakota, 
bounded on the north by the Great Fakes, and on the south and west 
by a curve extending across central Ohio, Illinois, eastern Nebraska, and 
from thence northwest along the Missouri River. Sowing staits north of 
the Gulf States, when the normal daily temperature rises to 43°F, except 
in an area comprising Oklahoma, Kansas, Missouri, and the lower Ohio 
Valley, where it begins when the tempeiature is lower i. e about 40°F. 

Sowing staits 111 the central and southern Gulf States at higher tem¬ 
peratures than 43°F foi the simple reason that the normal daily tempe¬ 
rature never falls as low as 43°F. in that area. 

The date of sowing is earlier in Georgia and the other Gulf districts 
(early pait of January) conqiared with the late sowings in April in the 
extreme northern areas. (Dakota, Maine, etc.) 

The mean daily isotherm (43°F) usually corresponds to the average 
date of sowing, viz. February 15, and progresses northward following 
along latitude 35, as it moves near the north, the date becomes continuonsly 
later, until in the States of Maine and Wisconsin, etc. the end of April and 
the beginning of Jttnc is reached. 

Similar to wheat, the isochronal lines keep on a level with the isotherms. 

Early Potatoes. — Early potato planting begins as a rule when 
the normal daily temperature rises to 45 0 F, except in the Gulf coast sec¬ 
tion where the temperature is always higher than 45°F In the more 
southern districts planting dates from the latter part of December in 
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central Florida, to about February io m the central Gulf States i. e 
50° to 6o c . 

The 45°F. isotherm crosses North Carohna (Gulf States) about Fe¬ 
bruary 15 and moves thence north-east to south-east until it reaches 
central south Texas it moves northward simultaneously with the isochronal 
line of the beginning of early potato planting, to the northern border 
States, (Dakota, Wisconsin, Maine) by May 1, Thus the planting of early 
potatoes usually begins m northern Mississipi about February 15, and m 
northern Wisconsin 2% months later 

Maize. — Sowing begins as ? rule when the normal daily tempera¬ 
ture reaches 55°F. It should be noted that a mean temperature of 55°F 
in spring corresponds to the average date of the last destructive frost. 

The 55°F isotherm crosses the district lying furthest south in Texas, 
following the northern latitude 30, on Febnuary 15, and gets later and later 
as it approaches northwards, until m Dakota, Wisconsin and Maine, May 
15 is reached. 

Cotton — Planting does not begin m the eastern portion of the belt 
until the normal daily temperature rises to 60 or 62° F, and not m the 
western portion until 61 to 83°F is reached (west of the Mississipi). The 
dates vary from March 1 in extreme south of Texas to the last decade 
m April m the northern portion of the belt. 

Thermal Constant. — The behaviour of the thermal constants 
has already been mentioned. The adjoining Table shows the data 
collected for maize and oats in selected localities. 

The Table shows that the thermal constant for maize in the principal 
producing areas ranges from i6oo°F to i8oo°F, but farther north in Sou¬ 
thern Michigan and in eastern South Dakota for example, it is from 1400° 
to i6oo°F, due to the sowing of early-maturing vaneties, and possibly 
also due to some extent to the longer summer days in the North. In some 
southern localities, where slower maturing varieties are sown, it urns as 
high as 28oo°F. 

The potential thermal constants for cotton calculated for the 
period extending from the average date of sowing to the average date 
of the first fatal frost m the autumn are as follows : Devils Take (North 
Dakota), xa6o°F (May 15-20 to September 11-15) ; Dincoln (Nebraska) 
20 it°F (May i-xo to October 11-13) > Memphis (Tennessee) 3696^, (March 
23-31 to November 1-2) and for Thomasville (Georgia) 4096^ (March 
x-io to November 11-14). While the thermal constant is thus evidently 
deficient m the north of the belt, for successful commercial growth of maize, 
it is interesting to note the large surplus available in the South, which 
is more than double the amount necessary to mature the average variety 
of maize 

The thermal constants for cotton in selected localities are as follows *— 
Raleigh, N. C., i86o°F ; Thomasville, Ga., I975°F ; Montgomery, Ala., 
I900°F; 3 >ttle Rock, Ark., i9io°F; Oklahoma, Okla, i820°F , and Gal¬ 
veston Tex., i8xo°. The mean daily temperature at the average date of 
the beginning of the sowing season in these respective areas is : Raleigh 
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6o° F, Thomasville, 6i° F, Montgomery, 62°F; Little Rock 62°F, Oklahoma 
61? F; Galveston 63° F. 

The area in which cotton can be successfully giown i>- limited by the 
thermal constant 20uo°F between the noimal daily temperature at the start 
of the sowing season and the average date of the first fatal autumn frost, 
as is shown by the records for the following localities near the northern 
limits of the cotton belt . Norfolk, Va , 2 oio°F ; Raleigh N. C 2I90°F, 
Chattanooga, Tenn, 20oo°F ; Fort Smith, Ark., 2040°; Oklaoma, Okla., 
2I40°F. 

As previously stated, sowing usually starts when the mean daily tem¬ 
perature rises to 40°F, that is to say, before the advent of the vegetative 
period, which corresponds to a normal daily temperature of 42o8°F. Com¬ 
puting the thermal constant for spring wheat from a 43°F temperature 
base or the beginning of the vegetative period, we find the following results: 
Bismarck, N. Dak, and Huron S. Dak, ig70°F, Moorhead, Minn., 
I940°F ; Madison, Wis i98o°F 

1058 - Effect of Snow on the Yield of Winter Wheat in Ohio, and in Illinois, U. S. — 

I Smith J Warren, in Monthly Weather Review), Vol NlyVII, No io, pp 701-702, 
XI. Root C. J., Ibid , pp 700, Washington, Oct 1919* 

I. — Snowfall and winter wheat. — A heavy fall of snow is 
generally thought to be favourable for winter crops, especially if it comes 
latein the spring. Observations made by theauthorseemhowevertocontra- 
dict this idea, as shown in the following table which gives the correlation 
coefficients between the snowfall and the yield of wheat m Ohio, 1892- 
1914 (January, Febiuary and March.) 


Month 

: 

County 

Correlation 

coefficient 

Probable 

error 

January. 

1 

Fulton * 

0 42 

± 0.3:3 

February . 

» . . . 

0.12 

± 

March . ... 


— - 0.S4 

dL 0 °4 

h ..... 

Mayne ... . ... 

— 0.69 

dr o„o8 


Seneca . 

— 0.48 

± o-i* 

—- _r.~ - - 



. - "I- r-r-.—. 


This indicates that in north western Ohio, a heavy snowfall in January 
has a slightly favourable effect; in Febiuary, scarcely any effect, whilst 
in March it has a decidedly adverse influence. This unfavourable ef¬ 
fect in March as evidenced in Fulton County (S. W. Ohio) is verified by 
the records for Wayne and Senaca counties (both in Northern Ohio ) 

On the other hand, March with a heavy snowfall is cooler than normal, 
while a warm March is usually accompanied by a light snowfall. It has 
already been shown that a warm March, in Ohio is, always favorable for 
winter wheat. The correlation coefficient between the average March 
temperature for Ohio and the average yield covering a period of 60 years 
is ± 0.46 with a probable error of ± 0.06. 


[1057-ioss] 
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In view of the evident effect of March temperature and the relation 
between temperature and snowfall, the point has been raised that the 
damaging effect of the snow is more apparent than real and that it is due 
largely to low temperature 

To determine the real facts the author has calculated the partial 
correlation for the 3 factors, temperature, snowfall and yield, as indicated 
in the following equations: 

Let Tsy indicate the correlation coefficient for the March snowfall and 
wheat jneld in Fulton County, Ohio. = o 84 ± o 04. 

Let r ty indicate the correlation coefficient for March temperature and 
wheat yield = + 0,62 o 62 ± 0.08 

Let r 5 * represent the correlation coefficient for the March snowfall and 
temperature = — 0.678 ± 0.08. 

To eliminate the effect of the temperature and shown the influence 
of the snowfall alone the equation may be written : 

¥*y Vst ?ty 

r sy J 1 , 2 \ / 2 

} (1 —r*) (1 — rty) 

Inserting the various correlation coefficients and making the necessary 
calculation, we have — o 73 0.07 as the correlation coefficient between 

the snowfall in March and the yield of wheat, after eliminating the tempe¬ 
rature influence. 

The snowfall influence is eliminated from the temperature corre- 
laton in a similar manner as follow s : — 

__ ¥jy ¥ s i 

Inserting the values and making the correlation coefficient between 
the March temperature and wheat yield is reduced from 0.62 ± o 09 to the 
suprisingly low value of o. 13 + 0.14, after eliminating the effect of 
snowfall. 

'The dominating influence of the March snowfall as compared with 
the March temperature is therefore plain 

Snow covering and winter wheat. — A heavy fall of snow may 
melt quickly and leave the ground bare a good part of a the month. On 
the other hand, a light fall may remain on the ground some time during 
continued cold weather. Hence the study of the effect of a covering of 
snow on wheat must be entirely separate from the study of the effect of 
snowfall on wheat. 

The general opinion is that winter crops should be well covered with 
snow during cold weather and more especially when freezing and thawing 
conditions prevail. The observations made by the author and his colla¬ 
borators in Fulton County, Ohio, show little to substantiate this opinion, and 
it is evident that the matter should be dealt with district by district, tak¬ 
ing into consideration the numerous prevailing local conditions. 
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A correlate n between the number of day> with snow on the ground 
from Decembei to Maich inclusive and tlic yield oi wheat gave a coeffic¬ 
ient of only — o 14 i 0 14 A conclation between the yield and the num¬ 
ber of days m March with freezing weathu, while the ground was bare, 
gave a coefficient of only — 0.01. Here again no real effect is shown 
although the calculation has been limited directly to March when there 
is always a greatei daugei of freezing and thawing on ground laid bate. 

A correlation of the yield with the number of days during the whole 
winter with the ground bare and the temperature below 2o°I f produced 
a coefficient of 0.28 + 0 1.4 

In every case, as a consequence, the lelation between the yield and 
the duration of the snow coveting is, contradictory to the generally accept¬ 
ed opinion, only slight or extremely limited. 

There is on the other, hand some evidence to indicate that it is more 
advantageous to wheat if it is not covered by snow during the month of 
January A correlation by Cox between the number of days without 
a snow cover When the temperatuie was below freezing m January and the 
yield of wheat in Wayne County, Ohio, gave a coefficient of ± 0.49 prob¬ 
able error ±0.11. 

II. — In Illinois, cold winters with heavy snowfall are followed by 
light yield and vice-versa the winters with little snow are followed by good 
yields 

The author admits that this may be due partly to the fact that the 
temperature is less severe in winter seasons with light snowfall. 

1059 - Eflect of Conditions of Temperature and Sunshine on the Development of Cul¬ 
tivated Plants. — See No 1073 of this Review 

1060 - Quality and Value of Important Types of Peat Material:—Classification of son, physics, 

Peat Based upon its Botanical Composition and Physical and Chemical Charae- chemistry 

teristics. — Dachnowsxi, A P ((Physiologist, Soil rertiluy Investigations) m the and 

United §latcs Department ol Atinculttm, Bulletin No. 801, pp 1-40, Bibliogt. of 47 pubh- microbiology 
cations. Washington, Dec an 1919 

Up to the present time investigations have been entirely confined 
to European countries fiom the standpoint ot interests combining agri¬ 
cultural and technical utilisation, and points to the importance of similar 
proceedings in the United States. Attention is drawn to the necessity 
of observing two essential qualifying factors in classification and selection 
for purposes of utilisation of these peat materials:— 1) Botanical compo¬ 
sition and stage of disintegration iu a deposit; 2) Controlling basic fac¬ 
tors to the degree of success obtainable. 

Although surface vegetation of any unstable stage is significant in 
the determination of latent possibilities of peat land areas, it is equally 
necessary to note the profile structure of peat deposit, and the climatic and 
geological differences of these areas. 

A number of features of peat deposits in Europe and in the northern 
portion of the United States are identical (1). 

(1) See R Sept. 1914, No. 848; R, Oct 1916, Nos 1060, and 1075 ; R Dec. 1016, Nos. 

1238 and 1323. (Ed) 
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A tentative classification is given of important types of peat material 
with Tables showing their chemical and physical characteristics and was 
collected from Europeans sources for use comparatively m America 

Undramed deposits of peat are found to contain about go to 95 % of 
water which should not be reduced to less than 65 % of the area to be 
used for agricultural crops The dewatering of peat materials, especially 
maceiared types and well disintegiated phases of other types to a water 
content of approximately 25 to 30 % is an essential requirement before 
they can be used for technical purposes. 

No economical and feasible process has yet been found to combat 
the problem of dessication, and further investigation in the United States 
is important m every respect. 

1061 - A Method for Measuring the Ammonifying Power of Cultivable Soil, — pe- 

ROrn, R , in the Atti della Reale Accademia dei Lmeei, Sene Quinta , Rendiconti , Classc dt 

Scienze fisiche, matematiche e naturah , Vo! XXIX, 1st quarter, Pts 6-8, pp 251-256* 

Rome, 1920. 

There are two methods of measuring the micro-organic properties of 
cultivable soil. The first consists m the determination of the action of the 
micro-organisms in solutions inoculated with a limited weight of soil* 
whilst m the second the same action is determined by adding a limited vo¬ 
lume of solution to a soil sample 

The use of solutions for the study of the vital properties of the soil 
has been long known and is even now the most widely-used method, but 
the results obtained have not always been accepted as accurate. The au¬ 
thor has tried therefore to control this method rigorously m order to ascer¬ 
tain its accuracy. He now describes his researches with the object of de¬ 
termining the best conditions under which the ammonifying power on 
fertile soil can be measured by means of solutions 

The best conditions, according to the author are as follows : — 
Place 10 cc. of a 1.5 % solution of peptone in a test-tube and add 5 cc. 
of a mixture of 50 gm , of earth in 500 cc. of distilled water* This is placed 
in an incubator at 20 to 25 0 C and after 4 days the amount of ammonia 
produced is determined by distillation with calcined magnesia.. The 
average of four determinations is taken for each test. 

1062 - Cultural Studies of Species of Actinomyces. — waxsman, s. a , (Department 

of Soil Bacteriology, New Tersey Agricultural Experiment Station) in Soil Science, 

Vol, VIII, No 3, pp 71-215, pi 4, Bibliography of 47 works. Baltimore, M D., Aug 

1919 

The actinomycetes form a large and important group of micro-orgi - 
nisms both in number and activity. They have been isolated from 
wounds, air, water and foodstuffs, but chiefly from soil (1) The author 
has made a study of the same as regards the origin, nomenclature, and 
classification into groups, the representatives of hich have common 
morphological, physiological, and cultural characters. He has identified 41 
species of Actinomyces* 

(x) See R. 1919, No 438. (Ed ) 

lt****W*J 



MANURES AND MANURING 


1229 


1063 - Nitrogan Fixation, Ammonification and Nitrification on Embanked Soils in 
India. — See No in7{ of this Review 

1064 - Field Comparison of Hydrated Lime with Limestone of Different Degrees of 
Fineness, — Hartwell, Burt E , and Damon, S C , m the A nrultmal h \,pmmcnt Sta¬ 
tion of the Rhode Island SiaU College, Bulletin No 1S0 pp ficr^ u tables |, Kingston 
Dec 1919 

A comparison was made between slaked and hydiated lime which 
contained 50 99 % calcium oxide and 22.43 % magnesium oxide, and 10- 
mesh ground limestone from the original rock The following siftings also 
entered into the comparison namely 10-20, 20-40, 40-80 meshes. On cer¬ 
tain plats the ground limestone was used m an unsifted condition Appli¬ 
cations were made on the basis of equal neutialismg value, Beets carrots, 
alfalfa and barley, all sensitive to soil acidity were grown on assigned sec¬ 
tions of a diy gravelly loam to test the possible cumulative effect of this 
acidity wich would be reflected on the growth of barley, this being finally 
cultivated over the entire area Fertiliser ingredients were employed 
to maintain as far as possible the initial acidity of the check or uulimed 
plats. 

The regular application of lime in whatever form was equivalent to 
1 200 lb calcium oxide per acie. Only in ceitam cases, three limes this 
amount was applied, and m no case m sufficient quantities to neutralise 
completely the large amount of soil acidity. 

Effect of the lime on the different crops , considered collectively — The 
relative response was as follows: beets 4.4, carrots 2 6, alfalfa 1.9, barley 1.6. 
More add soil was evident during the sixth year with barley grown over the 
entire field and with lettuce grown in pots. When the acidity was reduced, 
the four crops affected succeeding crops comparatively uniformly During 
the first season the 80-mesh limestone had the same growth effect as the 
hydrated lime, and practically the percentage of this grade contaned in 
the 10-mesh limestone was a measure of the efficiency of the calcium oxide 
equivalent of the unsifted material for the crop immediately following its 
application. The fine mateual first entered into the reaction, and had the 
effect of greatly lessening the attack on the coarser particles. 

Where lime is much needed, about 2.5 parts in weight of ground lime¬ 
stone depending upon its fineness is required to exert the same first effect 
as one part of hydrated lime. 

The experiment showed that there was practically no difference in the 
average effect during a period of years between the 80-mesh and the coarser 
unsifted limestones. The effect of the 10-mesh limestone was greater than 
the equivalent amount of hydrated lime, but the grater activity of the 
latter m the first years placed the average slightly m its favour. 

A selection of these two kinds of lime according to^the authors shoul 
depend mainly on the relative cost per calcium oxide equivalent delivered 
on the land. There are many indications that it is not economical ex¬ 
cept for certain quite sensitive crops to neutralise entirely the so-called 
soil acidity. It is advised under many conditions to make a rather small 
application of an active kind of lime for the crop especially requiring 
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attention, and then to apply more a little later when a similar need arises 
arises (i). 

1065 - The Influence of Lime on the Nitrificaticn of Farmyard Manure In Arable Soil. 

— Barthes, C and Benotsson N (Central Agricultural Experiment Station, Stockholm, 
Sweden) in Soil Science, Vol VIII, No 3, PP 243-258, bibliography of 10 worka, Bal¬ 
timore, AI D , September 1919 

It is well known that the part of nitrogen m solid manure that is first 
nitrified in the soil is the ammonia nitrogen, but only a part is nitrified 
during the I st year of growth, even under the most favourable conditions. 
Hence the desire to ascertain whether the fertilising action of the manure 
could be enhanced by the application of any o£ the chemical fertilisers 
easily obtainable. 

The first factor considered was lime, and a record was kept of the 
exact methods adopted. The following ingredients were mixed with 
the soil 1) ammonium sulphate, , 2) sulphate of ammonia and calcium 
carbonate , 3) farmyard manure ; 4) manure + lime, 5) no admixture 
(control) The various mixtures were then placed m glass jars holding 
5 kg., each, and these were then sealed down to prevent evaporation At 
regular intervals samples were analysed for their content of nitrate-ni¬ 
trogen, ammonia-nitrogen and moisture. 

All the experiments tend to show that on the addition of lime in the 
form of calcium carbonate, and farmyard manure to cultivated soil of 
both neutral and acid reaction, no favourable action of the lime on the ni¬ 
trification of the farmyard manure resulted, but on the contrary an impeding 
effect occured in the cases \ here the lime was applied m large quantities, 
larger probably than that applied in ordinary practice. 

It is not easy to explain the cause of the impeding action of lime, but 
at any rate, it may be concluded that the lime does not have either an imped¬ 
ing or stimulating action on nitrification of the manure m the soil when 
supplied in recognised Quantities. 

1066 - Sesbanm sericea as a Green Manure Crop. — Royal Botanic Gardens Kew n 
Bulletin of Miscellaneous Information , No. 7, pp 382-254, figi 3 London, 1920. 

Specimens have been received at Kew sent by J. S. Dash, Direc¬ 
tor of the Agricultural Station Guadeloupe, West Indies, of a leguminous 
herb characterised by silky leaflets and straight very narrow pods which 
were found growing wild on an islet in the harbour and were put under ex¬ 
perimental cultivation as a possible green manure crop. The plant proved 
to be Sesbania sericea D. C. The following details were also forwarded : 
the nodules on the roots are in size and quantity superior to those of any 
other leguminous plant. The plant seems capable of reaching a height 
of 4 ft., or more in good moist soil, but then has a natural tendency to be¬ 
come woody, and the time for turning in as a green manure crop should 
be judged accordingly. Sown thickly it will produce a heavy yield of green 
material when 2 to 2 % ft high. 

hi See JR. Feb. 1920, No. {Ed ) 
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Analysis of the Plant % 

In stems only Moisture 69 17 , albuminoids 3 69 (o 59 nitrogen) ; 
amides I 39 (0 25 mtiogen) , mucilage 3 50 , cellulose 5 80 , woody fibie 
1427; ash 218 (phosphouc anliydiide 0,24 m stems and o 29 m roots 
and potassium oxide, K 2 0, 0.20 in sterna mid o 20 in root*-) 

Total mtiogen o8f m stems and o 83 111 roots. 




Kilos pei beet'llc 

N 

r o 6 

K a 0 

Stems 


M J °3 

1 18 

3 1 

28 

Roots 

* 

1 710 

1 1 

5 

3,5 


7 0U1I 

IS 8X3 

x n 

39 

31.5 


There are in the Herbarium, specimens from the following places, and 
the formei information might be used advantageously theie . West Indies . 
Porto Rico, sea shore and Mayagucz, moist fields near Anasco. Jamaica, 
on the road from Kingston to Spanish town : Bahamas, iiear Nassau, 
British Guiana: j-ea chores French Guiana: Cayenne. According to 
Urban ( Symb . An till IV\ 286) it occurs also in Hispaniola, St Thomas, 
Antigua and Maitiiuque. A single gatlieiing lias also been made in Ceylon, 
near Colombo. 

On the west coast of Africa theie is also what appears to be almost 
an identical species, namely Sesbania pubesccns. This occurs in niaishy 
places from Seucgambia to J y ake Chad, and on the diorts of St Thomas 
Island 

In western Aus 1 talia found at blinders River, Stuits Creek, Depuch 
Islands and between the Ashburton and Do Gray Rivers, is another plant 
which scarcely seems specifically distinct fiom S. sericea , and named by 
Bentham, S. acuhata Pers. var. s eruea There seeems no reason why 
in both ca c cs the species could not be used as green manure. 

10G7 - Tobaeeo Oil Cake as a Fertiliser. - See No wo; oi? this av* mw 


to 68 - Studies in the Chemistry of Sugar Cane. - Vxswanvhi, b , in a muttuuii jom- 
n tl 0/ fnditr, Vol MV, No i, i»p 1 ,o is; (hail- \ taM<* “ C\tluifLi, i<jr <\ 

The author has devised a method of cxtuiotuig and examining small 
quantities of juice it am sugar cam*, without haiming the cane to any 
appreciable extent. The sharp open end of an oidinary hypodermic 
needle was ptugg<d with molted tin, and a small hole was bored in the 
side of the needle The needle when inserted in a sbghtly slanting 
position into the internode, ruptures the neighbouring cells during its pas¬ 
sage and two drops of juice iionx these cells pass into the needle by the 
side hole. This only peunits the determination of the index of refraction 
of the sample of juice and the deduction therefrom of the percentage of 
total solids calculated as sucrose (Abbe lefractometer). 

By this method the author whs enabled to determine the total 
sugar content of each point of the sugar cane during the various stages 
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of its growth, thus obtaining a glimpse into the life-history of the cane 
The following conclusions have been drawn ’ — 

In a young cane the maximum amount of total sugars is found at the 
basal joints. As the cane becomes older the maximum sugai content 
moves higher and higher till it is at the highest dead leaf joint. 

A large increase of sugars occurs m the internode after the death of 
its attendant leaf 

It appears that the formation of sucrose m the cane is not due to such 
a simple process as the direct polymerisation m the stem of reducing sugars 
translocated by the leaf. 

1069 - Chemical Composition of Desmodium leiocarpam mAD % trifIoram. 

— See No 1097 of this Review 

1070 - The Creseograph, a New Apparatus for Studyng the Growth of Plants. — 

Bosjc, J C (Calcutta University), m La Nature, No, 3423, pp 161-165 Pans, 

Sept ii » 1930 

The Study of plant growth is a subject of extreme practical impor¬ 
tance, for the nourishment of the world depends closely upon the growth 
of plants. The movement of stalks, leaves, and roots under the action 
of light, heat, and pressure are often due to small variations in the rate 
of growth. The discovery of laws bearing on the movements of the or¬ 
gans of growth thus depends on the accurate measurement of the rate 
of normal growth, and variations from it. 

The great difficulty in these researches lies in the extreme slowness 
of the movements, these being of the order of about 1/40 000, mm. per 
second, which is about half the wave-length of sodium light The auxa- 
nometers generally used amplify growth about 20 times and therefore 
several hours are needed before growth becomes perceptible, and, dur¬ 
ing this time, external conditions, heat and light, are varying the result? ; 
in addition, autonomous variations appear during these long periods. 
Errors can only be avoided by reducing the experimental period to a few 
m i nutes, but for this, amplification must be very great and registration 
automatic The author succeeded in doing this with his amplifying cres- 
cograph, by means of a system of 2 levers, the first multiplying 100 ti¬ 
mes, and the second again too times, thus obtaining a total amplification 
of 10/000. The difficulty of obtaining accurate registration of the growth 
movement, because of the continuous friction of the pen used for regis¬ 
tering, has been overcome by an oscillating system, which brings the 
smoked glass up to the pen at regular intervals (Fig. 1). The registia- 
tion thus appears as a series of dots at a distance apart corresponding 
to the length of growth during intervals of one second (Fig 2a) 

The graphs can be taken on a fixed metal sheet by means of two points, 
one in a normal condition before the test, the other after external condi¬ 
tions have been changed Fig. 2d illustrates a graph after an experiment, 
showing the varying distances between the dots which correspond to chan¬ 
ges in rate of growth due to stimulation or depression caused by a factor 
under investigation, 



A GRICUItTTTKAT, PHYSIOLOGY 


1233 


The graphs can also be taken on a sheet moving at a uniform iate, 
the ordinates of the curves thus obtained ieprc\senting movement and 
the abscissae, tune 

A factor that increases the speed of growth will send the cuive up 
or, if it slackens growth the curve will bend downnward . (l'ig 2b) 


Tig. 1. — Amplifying Crcscogniph. 



P trs Experimental plant. 

SS* s Microiiomelei Screw fore moving the plant 

C “ Clock woik movement foi pio<hieing peiiotho oscillations <>£ the plate O, 

W Keeenti ic 

K»R,R 4 Rods governing movement of plate G 

Precautions against physical disturbances. — Vibration is best over¬ 
come by using a strong table standing on rubber pads, or better still by 
using a stout shelf fixed to the wall. The author obtained an amplification 
of one million times with his magnetic crescograph before a London 
audience, the vibration due to the traffic in the street having no appre¬ 
ciable effect upon the instrument. Ihg 2c. shows the tracing produced 
on a moving plate by the amplifying crescograph ; a dead stick was subs¬ 
tituted for the growing plant, and the absolutely horizontal line showed 

[mo] 
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not only tlie absence of growth but also of all movements caused by ex¬ 
ternal disturbances There is another element of physical change m 
experiments on speed of growth which relates to artificial changes m 
temperature. In order to determine its character and order of magnitude 
a graph was taken of a dead stick subjected to an increase in tempei- 
ture, amounting to io°C ; the graph shows that expansion of the wood 
took place up to a certain limit after which the line of dots again became 
horizontal. The only precaution necessary in experiments on the in¬ 
fluence of changes of temperature is to wait a few minutes until the tem¬ 
perature becomes stable. 


Fig. 2. — Graphs. 



Fu» a — (Growth of Sen pus -p at mlmvafc of r bcootrl amplification 10,000, plaLe statio¬ 
nary 

Fig tl. — Influence of temperature 
N — nomi.il graph. 

€ — retarded growth clue to cold 
H = accelerated growth due to heat 

Fig b — Registration on a moving plate indicates retardation due to cold 

Fig c. —■ Dead branch without movement indicates the action ot heat. 


Elongation due to physical dilatation is very rapid whereas physio¬ 
logical variation is slow and persistent. 

Eig. 2 a shows the rate of growth of Scirpus Kysoor , the speed of 
growth on the graph per second amplified ro,ooo times being 9.50 mm.; 
therefore the absolute rate of growth was o 00095 mm. or o 95, jju 

Effects of excitants on growth — The general law has been found to 
hold good that all kinds of stimulates, mechanical, electrical, or lumi¬ 
nous, retard growth, and if their intensity be increased may lead to a com¬ 
plete stop or even a contraction. As regards radiations, all except red 
and yellow, which produce photosynthesis, modify the rate of growth. 
Thus, the author has been able to register the reponse of plants to the 
long waves employed in wireless telegraphy 

Effects of sub-mmimal excitants . — It was unexpectedly found that 
snb-raknmal doses of excitants produced an acceleration of growth in- 

[****) 
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itead of the letai elation caused b} aveiage doses The same effects were 
observed with clcetiie, luminous and chemical excitants, but, vStnkmgly 
enough, ccilam poisons, which, given 111 noimal doses, will killlhe plant, 
cause the plant to gtow \1g01011sly and flowei much «. ailiei if guen 111 
infiniteMinal clones 

It is only ly di^co\eiing the laws of giowtli that consulciable pio- 
giess can he made in scientific agncultmc The authoi has only tested 
a few stimulants, wildcat tLcie aie thousands that aie quite unknown. 
Tlie cmpiiical methods used in deteunining the action of certain chemical 
leagents and of electucity have not alwa3S been successiul, chiefly, it 

* 

Pig. 3. — E/Jat of Ciirboiuc Acid 



Tlic hi >1 l^onial luu m Hit bottom 1 < fct hand cotuu lcpn scuts tin i»iovidh ixactlj balanced 
The uuve hhovts the dfecl of Ci >2, dots lx.mu lintdi at 10 *»«.«. utul lutuvils 


seems, because pioper account lias not been taken of tlie quantity and 
strengths of tlie excitants. 

The balanced crescookapii — The great sensitivity already ob¬ 
tained with the etescograpli has been increased by using Noll’s balauce 
method, whereby the giowth oi the plant is exactly compensated by the 
loweiing of the suppoit. A train of years actuated by a falling weight 
lowers the plant at the same speed as it grows in length, the control o'l 
the speed being obtained by means of a screw When the apparatus 
is conectly compensated, growth is just equal to the fall and the graph 
becomes a horizontal line, ‘But it is so sensitive that tlie ‘•lightest ex¬ 
ternal variation will influence the graph either positively or negatively. 
The speed of giowth is indicated by a pointer fixed to the regulating screw 
In this way, the author has been able to obtain readings of variations 
in growth up to one eight-millionth of a centimetre per second. 

An illustration of the sensitivity of the method is given in Fig. 3, 
the excitant used being carbonic acid. An acceleration immediately 
took place and lasted 2 Y z minutes, being followed by a slackening. With 
very dilute ca bonic acid, the acceleration may last a loi g time The 
author also obtained clear response of a plant to a light of such short 

[i®*®] 
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duration as an electric spark lasting about one hundred-thousandth of a 
second 

The magnetic crescograpii — There is a limit to amplification 
by a system of levers, because each additional lever increases weight and 
friction In order to obtain greater amplification for certain kinds of 
lesearch work and for public demonstrations, the author has evolved a 
magnetic crescograph m which a light magnetic lever moves and rotates 
an astatieally-suspendcd system to which a mirror is attached, on 
bringing the pointer of the system and the needle together an amplifi¬ 
cation can be obtained of from i to io million times. Some idea of 
this can be given by imagining the slow crawl of a snail multiplied 
xo million tunes ; a shell fired from one of the 15 m, guns of H IS 
Queen Elizabeth has an initial velocity of 231 ft per second ; the 
amplification of the snails crawl is 24 times more rapid. Amplification 
of xo million times is obtained with a single lever, and a double lever 
would increase it another 100 times; giving an amplification of one 
milliard times The importance of this apparatus for all kinds of 
research xvork is evident. Usually, an amplification of 1 million 
is sufficient. With ordinary precautions, mechanical trouble can be 
avoided 

The physiological response of a growing plant was shown as follows: — 
The normal growth was shown by a movement of the spot of light from 
the galvonometer through a distance of 6 metres m xo seconds. On 
introducing chloroform vapour into the bell-jar, the light moved three 
times as quickly, then came a relapse followed by a slackening of growth 
and finally a quick contraction, which indicated death The same effects 
were produced by various poisons, such as cyanide of potassium. 

General principies governing tropic movements — In plants, 
the movements caused by external excitants (effects of variations in 
temperature, attraction or repulsion due to light, diametrically opposed 
responses of weight to stems and roots, and the diurnal and nocturnal 
positions of the organs of plants, present such a diversity, that it seems 
hopeless to try and discover a fundamental reaction applicable to every 
case. Usually one is content to admit that there are various forms, of 
sensibilities specially adapted to the individual needs of the plants, but 
• the arguments of teleologists or simply descriptive terms such as the 
expressions of positive or negative tropisms fail to give a true explana¬ 
tion of these phenomena The following experimental results seem to 
make it possible to deduce the general law which governs the tropic 
movements of plants. 

Direct effect of excitation — In the motor yield of the mimosa, ex¬ 
citation provokes a rapid decrease in the turgidity and contraction of the 
cells. The cause of the decrease in turgidity is not exactly known, but 
it may be due to a sudden decrease m the osmotic pressure of the cell 
sap or to an increase in the permeability of the outer layer. 

The effect of excitation on plant tissue was shown — (1) By a de¬ 
crease in turgidity; {2} the contraction and fall of the mimosa leaves; 

£t ««3 
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(3) negative electromotive variation ; (4) variation in electrical resistance; 
(5) retarded speed of growth 

Continuity of the physiological reaction in the growing and non-grow¬ 
ing organs — The author has found, during his rescaielies on all the me¬ 
thods of excitation (mechanical, electric, luminous etc) that stop 
growth or cause an “ incipient ” contraction, when the intensity of the 
excitation increases there is immediate couti action, exactly similar to 
that of the motor yield when dncctly stimulated This explains the 
similarity between the tropic movements 111 the growing and motor organs 
Indirect effect of excitation -- When the excitant is applied at some 
distance from the motor or growing organs, it produces increased turgi- 
dity, an expansion, accelerated growth, an erectile movement m the mi¬ 
mosa leaf, and a positive electromotor variation. 

Fig 4 Effects of direct and indirect excitation on growth . 



A Induce! excitation aceclciatmg giowtli 
B Dnect excitation retarding growth. 

This effect is particularly noticeable in tissues that are semi conduc¬ 
tors of stimulations. The opposite effects of direct or indirect stimula¬ 
tion are tabulated as follows — 


Direct excitation 


Dec lease in tuigidity, contiaction 
VdM of mimosa leaves 
Slackening of giowtli 
Negative electrical vaiiaUou 


Indirect excitation 


Increase m turgiclit}', expansion 
1 Erection of leaver 
Acceleration ol growth 
Positive eteetueal variation 


The law can therefore be deduced that direct excitation causes con¬ 
traction, whereas indirect excitation causes expansion. The same law 
holds good when excitation is applied to only one side of the organ. 

When the excitant acts from the right side (Fig. 5c), the side direc¬ 
tly excited contracts, and the other side expands, being indirectly ex¬ 
cited, so that a positive tropic curvature takes place towards the exci¬ 
tant This explains the twisting of tendrils and positive heliotropism. 

Negative heliotropism. — When the light is very strong and of long 
duration, the hyper-excited organ may react in the inverse direction. 




AOKlCUI/rUKAL PH VSlOIyOG-Y 


1-238 


How does this come about ? The author's researches lead to prove that 
strong excitations traverse the organ and cause a contraction o£ the op¬ 
posite side, thus neutralising the primary curvature (Fig 5 d). The or 
gan takes up a position peipendicular to the light and this reaction has 
been termed “ dia-helioti opism 0 

Fig. 5. — Effects of duect and indirect excitation . 


(\ 0 



f? \ 

v- 


EEOEND: 

(а) Direct excitation on mowing region (shaded), showing shrivelling or contraction (stippled) 

(б) Jndiiect excitation (shaded) av. ay from glowing legion, showing acceleration or expansion 

(c) Uxcitalion from the right contraction on tins side (stippled;, expansion ol lift (stippled) , 

curvature towaids the excitant 

(d) Transverse transmission thiough the organ, neutralisation 

{&) Strong, tiansverse excitation curvature on the side away from excitant 

In certain cases the transveisal conductivity of tlie organ is con¬ 
siderable , the result is a contraction oi the opposite side, whilst that of 
the face directly exposed is diminished, because of the fatigue occasioned 
by a too strong excitation ; the organ, therefore, curves m an opposite 
direction to the light and shows a negative hehotropism (Fig 5<e) These 
effects are increased when om_ of the faces is more excitable than the other. 

Fig 6 — Continued eution of light. 



(a) Scheme oi the result of giving indirect excitation (T) to a mimosa leaf 

(&) Graph of the leafs response . erection (descending curve) followed by tail (ascending curve), 
due to transverse conduction of the stimulus. 

Thus it may he stated that the action of continuous light first 
brings about a movement towards the source of the light, then causes 
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shrinkage and finally a movement in tlie opposite direction Therefore 
the plant possesses no specific sensitivities, eithei positive 01 negative, 
to tlie action of light 

The graph shown in h'lg. 6 illustrates these phenomena A lay ot 
light was thiown on a sLalk diametiieally oppo ite to an indicating 1110- 
tor-leaf , the leaf first became elected as tin guilty increased If the ex¬ 
citation is weak and prolonged, the response is eieetile or positive only, 
but if the excitant is stiong the leaf droops, owing to Ueeieased ttuges- 
cence 


X'loximal direct excitation 


Decrease of turbidity 
Concave con ti action 
Negative electuc van a Lion 


Distal duect excitation 


InciCcise ul tiu«*ulity 
Convex expansion 
Positive cUctiic variation 


These results tabulated m btief are as follows * 

II the excitation is strong and of long duration it neutialises 01 re¬ 
verses the prunaiy lesponse. 

[The author's book " Life Movements in Plants ” Yob II, deals fully 
with nyctitropism]. 

Geotrofnsm. — Another seemingly inexplicable tiopism is the oi>po- 
site effect that weight lias on roots and stems. The stiaightening of a 
stalk lying horizontally may be due either to the expansion of the lower 
surface of the contraction of tlie upper one. 

To study this the author used the galvanometuc method. The 
displacement of a stalk fiom a veitical to a horizontal position is im¬ 
mediately followed by a cleai electrical indication that the upper side 
was excited. The electrical variation increases with the sine of the angle 
of inclination This excitation causes tlie contraction of the uppei sur¬ 
face and consequently cuxvature upwards 

Localisation of the zone sensitive to weight by electrical investigation — 
A very thin platinum wiie electrode, enclosed in a capillary tube except 
at the end, was pushed into a stalk in such a way as to enter by one face 
and protrude through the other t the galvanometer shows the irritation 
thus caused to the surrounding cellular tissues, If the stalk is vertical, 
the galvanometer deflection is slight or nil, if the stalk is displaced to¬ 
wards the horizontal position, the layer sensitive to geotropism shows 
the maximum irritation and gives a corresponding deflection m the gal¬ 
vanometer ; as the stalk is raised the irritation disappears. 

The author has also been able to locate the sensitive layer of the en- 
doderm. 

The only anomaly as regards geotropisim is the cm vature of the roots 
as opposed to that of the stalks. 

Bath zone of growth in the stalk is sensitive to weight and move¬ 
ment, geotropic excitation of the stalk is, therefore, direct* This is not 



1240 


AGRICULTURAL PHYSIOLOGY 


the case in the roots, where the sensitive zone is terminal, whilst the re¬ 
gion of curvature is at some distance from the tip The electrical resear¬ 
ches of the author go to show that the root is excited directly, whilst 
the zone of growth which responds is only indirectly excited Thus 
geotropic excitation only acts indirectly on the roots ; then, as the di¬ 
rect and md rect effects are inverse the responses of the roots and steins 
are opposite 

The different movements of plants are thus satisfactorily explained 
by the general law that direct excitations induce contraction and indirect 
stimuli, expansion. 

The author has also shown the extraordinary similarity between the 
physiological reactions of plants and animals. Thus, this work on the 
movements of plants forms a chapter on general problems relative to 
the irritabilities of all living tissues without the study of which the future 
theories and investigations would be far from complete 

1071 - Some Factors in Plant Competition. — erenculby, w e. (Rothamsted Kxpen- 
mental Station), m The Annals of Applied Biology y Vol. VI, Nos. s-j, pp 143-170, 
PI I, figs 10, tables 16. Cambiidge, Dec 19x9 

Up to the present most of our knowledge of competiture influence 
has been purely empirical and derived from observation and deduction 
from plants grown under various cultural conditions not under strict con¬ 
trol. Consequently little information is available as to the relative im¬ 
portance of the different factors that come into play, when one plant 
enters into competition with another, or of the interaction between these 
factors. During the past 5 years a number of experiments have been 
carried out at Rothamsted which aimed at isolating some of the more 
important of these factors and establishing their relationship to the 
growth of the plant. 

Pot cultures were carried out with mustard and barley Results 
show that the mutual action of one plant to an another when grown in 
juxtaposition, is a very complex phenomenon Among the factors 
which come into play are competition for food, water, and light and 
also the possible harmful effect to toxic excretions from the roots. 

Other things being equal, the total growth as measured by the dry 
matter produced is determined by the nitrogen supply, rrespective of 
the number of plants drawing on the resources With, limited food sup¬ 
ply the efficiency index of dry weight production (1) decreases with, the 
number of plants. 

The decrease in light caused by overcrowding is a most potent factor 
in competition even when there is abundance of food and water for each 
individual plant The effect on barley shows: (1) Reduction in number 
of ears; 2) great irregularity in number of tillers produced, 3) reduction 
in amount of dry matter formed, 4) rise in the ratio of shoot to root; 5) 
increase in variation in the efficiency indices of dry weight production of 


{1) See B. January 1930 N° s6. (Ed), 
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a number of ciowded plants, lowering them on an average ; 6) deciease 
in the power oi the plants to make use of the food supplied to the roots. 

With adequate illumination (m barley) there is a tendency towards 
the piodaction ol a standard type oi plant in winch the relation between 
the number ol tillers, and eais, dry weights, elficiency indices, and ratios 
of root to shoot approximates in thm variable degrees to a constant stand¬ 
ard This disappears with overciowdmg. 

1072 ~ Formative Effect of High and Low Temperatures upon Growth of Barley: a 
Chemical Correlation, — \VAmTEK, J v I, (Hull Botanical T y aboiatoiy),iu The Botanical 
Gazette, Vol J,XIX, No 2, pP 07-126 Chicago, Bob iqzo 

'L'he investigation liere reported is a study of the effects of high and low 
temperatures and concomitant variations in the supply of nitrogen, phos¬ 
phorous, and potassium respectively upon the course of development of 
the barley plant A chemical correlation has been established between 
temperature and nutrition effects 

Method. — The methodfof sand cultuie was used throughout these 
experiments, the sand was pure Ottawa silica sand, and the water content 
of each jai was approximately 13 % dry weight of the sand 

Tottingham’s culture solution was used in diluted form Solution A • 
potassium nitrate 0.0034 M (o 3437 gm per litie) -|- potassium phosphate 
o 0108 M (1.4692 gm. per litie) + magnesium sulphate o 0081 M (o 9730 gm. 
per litie Solution B. Calcium uitiate o 0101 M (1 6573 gm. per litre). 
A mixture of the AB solution is termed “normal”. 

Thiee other solutions were then made up lacking entirely phosphor¬ 
ous, nitrogen and potassium lespectively and thiee more containing 
only t/j concentration of these tliree elements respectively All cultures 
were run in tiipheate 

About 30 seeds of Odeibrucker barley were sown per culture and the 
cultures thinned to 25 plants per culture 

Temperature and humidity control. — The greenhouse temperature 
was controlled by means of automatic thermo-regulators. The lower 
temperature selected was X5°C and the higher, 20°C. The samples for 
chemical analysis were takeu in mid April. 

Some of the differences noted in chemical composition may be due 
to the higher evaporating power of the air in a warm house To ascer¬ 
tain, if possible, the character of the internal higher temperature in the 
presence of high nitrogen supply the Wademar Koch method of tissue 
analysis (modified by R C. , Kocii) was used. 

Comparison Tables were made showing the effect of temperature 
upon • x) The amount and percentage of dry matter and water on barley 
leaves; 2) the distribution of extractives and insoluble matter; 3) the 
accumulation of soluble carbohydrates ; 4) the accumulation of poly- 
saccandes; 5) the amount of nitrogen, phosphorus, protein and phospho- 
protein phosphorus; 6) the amount and distribution of nitrogen ; 
(7) the amount and distribution of phosphorus; 8) the solubility of F 3 
nitrogen digested with x % Na OH for 48 hours at 37 to 4o°C. (R s — mate- 

(IOU-W*} . 
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rial insoluble in ether, alchohol and water), 9) the solubility of IK phos¬ 
phorus tinder similar conditions , 10) on the amount oi cell wall mate¬ 
rial etc. 1<\ exi>ressed as percentage of total dry weight of leaf 

The experiments rej>orled in this paper, as well as the results of ear¬ 
lier investigators, re pen the question as to just what is meant by an op¬ 
timum germination temperature The classical investigations of Ha- 
cKRX, anjjI' on germination temperature place the optimum at the tempe¬ 
rature which most quickly permits the emergence of the radicle and 
plumule , in fact, practically all germination studies have been based 
upon this as the optimum These optimum tempei at tires, at least for 
the cereals, are evidently' too high to insure a future normal development. 
The writer believes that the course of development is to a large extent 
predetermined at a very early stage m the development of the plant by 
the chemical equilibria within the seedling, especially the nitrogen-car¬ 
bohydrate ratio. These equilibria within the plant, like chemical reac¬ 
tion in vitro are conditioned by tlie temperature and concentrations of 
the leading substances. It seems likely that a high temperature and 
high nitrogen supple” at an early stage in the development of the bailey 
plant so shifts the equilibrium toward excessive vegetation as to prevent 
the n*amal tendenc} 7 toward reproduction Some other factor must be 
altered therefore, as for example the water supply, if ouch plants are 
to be thrown into reproduction. 

An investigation of the nitrogen carbohydiate ratio at a different 
stage in the development of seeds and seedlings iurni hed with varying 
concentrations of nitrogenous compounds will probably throw consider¬ 
able light upon these questions. 

Results anp conclusions — The excessive leaf productions shown 
at the high tempei atm e caused by the high concentration of 

nitrates m the nutrient supplied 

Nitiate nitrogen m the nutrient begins to affect the subsequent 
course of development at high tempei atures at the time of germination, 
or at least at a very early stage m development This tendency cannot 
be counteracted by the addition of phosphorus or potassium salts. 

High heat supply 4- high nitrogen supply in nutrient solution 
high soluble nitrogen m leaf 4- low soluble carbohydrate = excessive ve¬ 
getation and little culm formation. 

Tow heat supply 4- high nitrogen supply in nutrient solution « 
low soluble nitrogen m leaf 4- high soluble carbohydrate =» normal ve¬ 
getation and normal culm formation 

1073 - On the Relations between Growth and the Environmental Conditions of Tem¬ 
perature and Bright Sunshine, —' Brfnchley, W, K , (Kothaxusted Experimental sta¬ 
tion mix The Annals of Applied Bzolo^v, Vol. VI, No 4, pp 211-244 London, April 1020 

It is fully recognised that the amount of growth made by any crop 
in the field, and the rate at which maturity is reached is influenced by many 
factors such, as temperatures, rainfall, season, sunlight, -oil condition., and 
available plant food 
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It Is difficult or even impossible to gain definite information as to the 
influence of each of these factors on a plant at various stages of growth, 
and the changes in the actual rate of growth at different periods*, from crops 
growing under normal condition^ There is too great a difficulty 111 the 
disentanglement of the intimately associated actions of these factors 
The author lias used the method of water culture, as it enables a stncl 
control to be placed on the food and water supplied, and permits of the 
roots being observed and weighed with far greater accuracy than in soil 
experiments, and its compactness allows of a large number of plants to 
be given individual treatment at the same time 

It is aho possible to keep a close watch on the temperature variations 
to which the plants are subjected, and to observe the effect of these vana- 
tions on a number of individuals at different stages of growth 

Environmental conditions. — The experiments were earned out 
in a roof greenhouse, and extended over a period of sixteen months from 
September 1915 to Januaiy 1917. It should be noted that light conditions 
were good for any given period , it was proved by Gregory* in experi¬ 
ments on cucumbers near bondon, in a district subject to fogs, that with 
high temperatures, light becomes a limiting factor 

Artificial heating was installed, and the minimum tempera!rues kept 
above freezing point lluottghoui the winter months, so that the results, 
so far as they lefei to the effect of minimum temperatures, are only ap¬ 
plicable in cases where the latter do not fall below 32°lb For the whole 
period of 16 months the prevailing conditions of temperature and light,» 
as indicated by the weekly mean* of maximum and minimum tempera* 
ttires, and the weekly hours of bright sunshine are summansod as fol¬ 
lows * - 






Menu 

Slrmduul 

deviation 

c 

Kean maximum tempemluie 

• . 


(if) V'l 1 ' 

11 ?‘*K 

D* 

Mean minimum temperatme 

. 


A 

1 

K 

Hours of bright humlunc 

■ 

* 

20 ^ 

16 (> 


The mean maximum temperature is naturally greatly influenced by 
the amount of sunshine , the minimum is much less variable, as during 
the winter months special care was taken To keep the right temperatures 
at a reasonably high level by means of artificial heating. 

The small effect of sunshine on the range of mean minimum tempe¬ 
ratures shows that the relatively constant range of mean minimum tem¬ 
perature over prolonged periods is of great importance to the healthy 
growth of plants under these conditions of life, and that a comparatively 
slight increase above a certain level is very detrimental. 

Method — At intervals of a few weeks, sets of 160 pea seedlings 
were put into water cultures Usually two parallel tests were carried 
out in one ol which the nutrient solution was changed weekly and in 
the other the original solution was retained throughout the experiment 
Ten extra seedlings were prepared for drying, to obtain the initial dry 

[ion] 
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weight of the plants and io seeds of the grade used weie weighed to give 
the relation between seed and seedling after germination At weekly 
intervals io plants were removed and after a cleaning and removing of 
the roots and shoots separately and when in the fruiting stage, the pods 
were removed, dried and weighed separately. 

With nutrient solutions changed weekly, 8 series of peas weie grown. 
The chief variable factors influencing growth were piobably. — 

(1) Temperature (maximum and minimum) , 

(2) Bright sunshine and light intensity; 

(3) Humidity of air 

Growth may be divided conveniently into two well marked peiiods 4 
(1) From the seedling stage till the time that the plant regains its initial 
weight after loss by respiration , 2) succeeding the former during which 
the plant is obviously making growih, and which continues till the lat¬ 
ter ceases and desiccation sets in 

The length of the first period varies inversely with the mean maxi¬ 
mum temperature as the rate of assimilation increases directly with the 
rise of temperature, up to a certain limit. 

Results show that the possible amount of growth depends directly 
upon the bright sunshine and temperature at all periods of the year, but 
that beyond a certain point these beneficial factors become harmful and 
result in the premature death of the plant. 

During the first period the rate of growth as shown by the “ effi¬ 
ciency index ” (the rate % at which fresh material is continuously added 
to the plant over a definite period) was associated with relatively warm 
days and nights During the second period, the rate was associated 
strongly with sunshine and warm days, but not significantly with night 
temperatures (never below 32 0 F) 

Results bear out the observations that growth is divided into two 
distinct periods and that the tendency is for the maximum rate of growrth 
to be attained at the beginning of the second period and to fall off after¬ 
wards. 

Plants with a restricted food supply make less total growth than 
those with abundant food, but broadly speaking the response of plants 
to the environmental conditions is similar whether the food supply is 
abundant or restricted, though the mean rate of growth is lower when food 
is scarce The mean differences in the rate of increase in the presence 
of abundance and scarcity of food during the second period are strongly 
significant in favour of the well supplied plants. 

During the early weeks, the shoot root ratio falls, owing to the steady 
increase in root weight, which is associated at first with a decrease and 
later with an increase in shoot weight. During the second period the 
shoot increases in weight far more rapidly than the root; and thus the 
shoot root ratio riseo steadily. 

Root growtfe is much affected by low mean maximum temperature 
and practically ceases from mid November to January, when the mean 
maxima-are consistently below 6o° F 
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Cessation of root inciease is a constant phenomenon and always oc¬ 
curs some tune before Lhe slioot stops growing. 

Increase m shoot growth is closely associated with rise m tempe¬ 
rature. 

In a lew series the water culture solutions were sampled at inter¬ 
vals. and the mtiogen estimated as potassium nitrate. Results showed 
at first that the amount of nitrate absorbed by the plant is relatively 
large in comparison with the dry matter produced, but later more dry 
matter is fomied in proportion to the same amount of nitrate, owing to 
the accumulation of the products of assimilation 


'1'abil. I — (Solutions not changed-) 





Ait< r 

KNO s lost 

Dry weight 
of ro x^l nits 

Ratio of KNO* 
lost to diy 


Date 


weckS 

from 6 lilies 

produced 

matter produced 




growth 

bOllltlOU 

111 

penod 

o\ cr whole 
j penod 





gT^ 

gi 1 * 


Sei ics h * 







April 21st 


. . 

r> 

'l 02 

8 044 

i : 2 00 

May 12th 

. 

. • 

9 

5 - 7 ^ 

14 887 

i :2 59 

May 19th 

* 


xo 

1. 7 6 

15 i \7 

X !2 03 

Senes N. 
May 1 oth 



2 

O 96 

0,359 

I :o 37 

May 17th 

. . 

. 

3 

I 89 

2.520 

1 i 1 33 

May 2 |th 

* . • 

. * 

\ 

3 r<-> 

7 -203 

x : 2,31 

June 2 3rd 

■ • 

• 

\ 8 

5.02 

23 l66 

1 s 3 9i 



Tathws II — (Solutions changed). 





At end 

KNO, lost 

Dry weights 

Ratio of KNOj 

\ 

Date 


iti the wedc 

ol 10 plants 

lost to dry- 


of u eck 

from 6 litres 

produced 

matter produced 




solution 

in the week 

in the week 





#?is. 

5 ?< s. 


Senes K * 
April 14th 



5th 

2 3 1 

317^ 

X . i. 3<7 

April 21st 

♦ 

. » 

i»th 

1 (>5 

5 73s 

1 : 3 48 

May 12 th 


. . . 

OIL 

1 72 

6,650 

1 1 70 

May 19th 

. 

• 

loth 

1 - 1 1 

20 98 1 

1 .5.07 

May 26th 

• 

* * 

1 ith 

5 52 

5 8 )7 

X : 1 66 

Set u* 6 M. 
May Toth 



2nd 

T 20 

0 7^}7 

1 ,0 57 

May 3 7 th 

. 

• 

ltd 

1,89 

2 <09 

I * X 27 

May 24th 


. 


2 46 

2,792 

1 :1 14 

June 23rd 


* * 

8th 

44 4 

XG 509 

X : 3 * 7 2 


Ratio column of Table I shows that as the plant gets older the in¬ 
crease in dry matter produced becomes less dependant on the amount 

[««*] 
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o{ nitrate absorbed by the roots. Also in Table II there is an indication 
ol a similar process though the evidence is less conclusive than where 
semi-starvation occurs 

1074 - The Biological Aspects of Wheat Cultivation on Embanked Soils. — flymen, 

I' J ^Department of Agriculture, Central Provinces) and Bal, D V (Bacteriological As¬ 
sistant) in 1 he Ai,i iciiltural Journal of India Vol XV, Pt III, pp 289-300 tables IX 
Calcutta, ZVIay 1920 

It was brought to the notice of the Agricultural Chemist, Cential 
Provinces, that the embanked wheat soils of the Jubbulpore tract were 
said to he gradually deteriorating and giving low yields The plants 
appeared weak and yellow m the early stage of growth but recovered 
later 

Mechanical analyses indicated that the soil is a heavy sticky clay, 
black m colour, with a maximum saturation capacity of 60 % by weight, 
with a soil layer icm, deep (HiIvGard's method). It was noted that it 
gets very hard and forms tenacious blocks on drying after rains 

A biological analysis showed that the soils appear to be very ener¬ 
getic in nitrogen fixation, followed by considerable ammonifying power, 
but are rather slow at nitrification. Further experiments showed that 
apparently about 20 to 25 % of moisture m soil is the required amount 
at sowing time The nitrifying power increases gradually after rainy 
weather cultivation. Wheat seedlings from plots receding this cultiva¬ 
tion do not present the sickly appearance mentioned above, and the crop 
returns on embanked soils are increased An interesting comparison is 
made with the black cotton soil of the Deccan undergoing similar exper¬ 
iment, but which is given an open cultivation and experiences a lower 
rainfall From the figures quoted it may be noted that the nitrifying 
power of black cotton soil is very superior to the soil under consideration, 
even under similar conditions regarding water content, temperature etc, 
Ihe maximum amount of nitrogen converted into the form of nitrate 
within a period of 8 weeks was only 50 % (after incubation with cake 
Go mgm. nitrogen per xoo gin dry soil) compared with 85 % in the case 
ot the black cotton soil. 

From the results obtained it appears that young wheat plants in 
embanked fields are subject to some factor which retards their growth, 
but it is evident that the cause is removed by cultivation and aeration 
during the monsoon months, Fxpeimients to determine this factor and 
also the most economic form of cultivation ate now in progress. Former 
experience has shown the difficulty of using pot cultures m very heavy 
soils and the impossibility of reproducing field conditions by employing 
such a method. 

1075 - A Practical Method for Discovering the Free Nitrogen Fixing Power of jthe 

Sehizomycetes. — Cauda, m Le Ftaziom spenmentah agratie rtahcnc, Vol 1*111, Pails 
1 ?§~8o Hodena* 1970 

For the determination of the free nitrogen fixing power of Schizomy- 
cetes, the author suggests a simpler and more rapid method than chemical 
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analysis, this new method is based on the cotoiation of the chloro- 
leucites present in unicellular algae It the algae are grown m a me¬ 
dium containing no nitiogenoius compounds, they never become green, 
even when exposed to the light C blur ell a vulgaris and the genera Pro¬ 
tococcus and thlorococciim are the algae most sensitive to this tieatment 
When one of these decolonsed algae is placed under suitable conditions 
as regards nitrogenous food, it very soon assumes a gieen colour 

This property of blanched algae 1o turn green 111 the presence of 
nitrogen affords an excellent test of the nitrogen-fixing power of a mi¬ 
cro-organism. Thus, if both are giowu together in a medium free irom 
nitrogen, and the algae becomes gieen, the 11 cessaiy mtiogen has been 
fixed by the micro-organism 

1076 - The Sterility of Hybrids from the Mendelian Standpoint. — Kaltnowsky, e 
in the Zutechi/t jut InduHioe Abstanmunund J'tmbuiv^Uhte, Vol XXIr, Part 4 , 
pp 225 -*U 5 Eeip^ig, 3Vr ci j-, it)?o 

Hybrids between different species of plants are often more or less ste¬ 
rile. This sterility is due to the fact that the pollen grains and the em¬ 
bryo-sacs develop in an abnoimal nmnnei, and are incapable of fertili¬ 
sation. In the case of completely sterile hybrids, all the pollen-grains 
and embryo-sacs develop abnormally, and no seeds are formed; in that 
of partly sterile hybrids on the contraiy, only some of the pollen-grains 
and embryo-sacs are degenerate,%so that there is a huger or smaller per¬ 
centage of propel ly-formed seeds 

In certain cases, the degree of sterility depends 011 the sex. Thus, 
for instance, in the hybrid Antirrhinum siadum X A majus^ all the ovules 
are sterile, whereas the pollen is active, it is thus possible to fertilise 
A majus with the pollen from the hybrid. The crosses between Nico- 
tiana Tabacum (var atropurpured), and N. sylvestns have entirely ste¬ 
rile pollen, and only a few of the ovules are fertile ; hence, in order to 
obtain any seed, it is necessary to have recourse to artificial fertilisation; 
the pollen of Nicotiana sylvestns can be used, if desired Hybrids be¬ 
tween wheat and rye {Tnticum sativum x Secalc cereale, behave in a 
simitar manner. 

Occasionally some entirely fertile offspring occur amongst the F t 
of partially-sterile hybrids. Krom Pis urn Palestine^ X jP. sativum, 
Sutton obtained only sterile individuals with the exception of 2, which 
produed a small amount of seed. From these seeds, wholly fertile plants 
were grown. 

In the cross SHzolobimn Decringianeum X 5 . hassjoo , Bewng 
observed, in the F u a high percentage of plants with sterile pollen and 
badly formed embryo-sacs. In the F%> completely fertile and partially 
sterile plants occurred in the ratio of roughly i. t, with a slight nume¬ 
rical predominance of the partially-sterile individuals, there were, in 
fact, 1 57 of the former and 167 of the latter in one case, and 169 and 229, 
respectively in the other Beeexng is <f the opinion that this par¬ 
tial sterility may be due to the presence in the gamete of 2 genetic fac- 
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tors, which he calls K and L. If one of these factors is absent, the pol¬ 
len. and embryo-sac develop normally Hybrids of the F x having the 
genetic constitution Kk LI, would produce 4 different kinds of gametes. 
KL, Kl, kL, and kl, of which two, KL and kl, would develop m an ab¬ 
normal manner, thus being incapable of fertilisation Only half of the 
gametes Kl and kL develop normally, and theoretically we should there¬ 
fore expect to find fertile and partly sterile plants in the same proportion 
(1 . 1). Such is the hypothesis, which, however, the author proposes to 
disprove. 


Tabi,e I. — Zygotes of the F 2 . 


AB 

AB 

Ab 

AB 

aB 

AB 

ab 

AB 

AB 

Ab 

&B 

ab 

Ab 

Ab + 

Ab 

Ab 

% 




AB 

Ab 

aB 

ab 

a& 

aB 

aB + 

aB + 


« 



AB 

Ab 

aB 

ab 

ab 

ab 4- 

ab + 

ab 4* 


If it is admitted that the simultaneous presence K and L (K L) 
causes the abnormal development of the gamete, it is not easy to under¬ 
stand how their absence (kl) should bring about the same result. The 
biometric data reported do not quite correspond to the ratio 1 * 1, for 
in either case there is a predominance of partially sterile individuals. 

Taking as a basis the experimental data obtained by. Bedding, 
and also the general results, of his own experiments on wheat hybrids, 
the author has elaborated another hypothesis which, in his opinion, pro¬ 
vides a better explanation of the facts in question 

[!•*«} 
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It is admitted that the partial or total sterility of the hybrids is due 
to the presence in the zygote, at the same time, of two 01 more elements 
that are not in harmony with one another. 

bet us consider the most simple case of two elements, A and B. 
The genetic composition of one of the parents will be 4 A b b, and that 
of the otheT a a B B In the F u we shall have A a B b. These wall 
be the same amount of sterility in all the types of gametes; there will 
also be fertile A B gametes and mfeitile A B gametes Thus, we shall 
have fertile gametes of 4 types * — AB, A b, a B, and ab These gametes, 
on uniting, will produce in the F., generation the 16 zygotes given m 
Table I. 

Of these zygotes, 7 arc fertile (marked in the Table with a + sign), 
whilst 9 are partially sterile, given the simultaneous presence of A and 1 >. 

Instead of the ratio 1, x, we should have the ratio 9 7, which is 

nearer the true one, and also explains the numerical predominance of 
partially sterile individuals. 

Now let us take a more complicated case, in which in addition to 
4 and 8 , there are two other elements, C and D, and where A and C on 
the one hand, and B and D on the other, represent contrasting characters. 

The degree of sterility m a plant containing the four factors A, B, 
C, D, will clearly be higher than in the case of another plant having only 
two factors, such as A and c. In a similar manner, a plant A A B B 
C C D D will be more sterile than another plant Aa Bb Cc Dd or one 
with the genetic formula AA bb CC dd. 

From AA BB cc dd X aa bb CC DDis obtained the partially- 
sterile hybrid Ai Bb Cc Dd, It must not, however, be supposed that 
this abnormal development is confined solely to the niacrospores and 
microspoies that have a given genetic composition; on the contrary, 
it may also be found in the macrospores and microspores of all the types. 
The F x hybrid forms 16 kinds of gametes; ABCD; ABCd, A Be D; 
AbCD; aBCD, A B c d ; AbcO; a b C D ; a B C d; a B c D; A b C d; Abed; 
aBcd; a b C d; abCD; abcD. 

From these gametes, in the F % , 256 combinations are obtained, of 
which 49 are entirely fertile and the others are sterile to a greater or less 
extent The percentage of wholly sterile and partially sterile indivi¬ 
duals in the F z increases when the number of incompatible factors ex¬ 
ceeds 2. A case of this kind was studied by the author in the offspring 
of Triicum vulgare Vill x T. dicoccum Schrk. 

The following crosses were effected: — 

No. x) Tnttcum vulgar & 9 with rather loose ears (local Wysokie I/itew- 
skie variety) X T. dicoccum $ with ears of average compactness. 
No. 2) Tnttcum vulgare $ (as in No. x) x T. dicoccum with 
rather loose ears. 

No. 3) Triticum dicocbum 9 with rather loose ears x T. vulgare <3 
with fairly compact ears (Solmann’s glatter Square-head). 

No. 4) Triticum vulgare 9 (as in No. 3) X T. dicoccum <$ with rather 
loose ears. 
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No. 5) Triiicum vulgar 4 $ {as in No t) >< T dicoccum $ with ears oE 
average compactness 

No 6) Triiicum vulgare $ (as m No i) '/ T dicoccum $ with rather 
loose ears. 

No 7) Trificmn vulgare $ with rather loose ears (Zandomir wheat) 
X T . dicoccum with rather loose ears. 

The author determines the degiee of the feitility of each plant by 
dividing the number of seeds by the number of spikelets Thus for an 

15 

ear with 20 spikelets and 15 seeds, the degree of fertility is ==■ o 7. 

Table II gives the results obtained from the 7 crosses mentioned 
above * — 

Tabtk II — Results of the 7 Crosses 



From the morphological standpoint, the F 2 of Triiicum vulgare X 
r. dicoccum presents intermediate characters. In the F 2 , on the contrary 
many new forms made their appearance of which the most impor¬ 
tant were: Triiicum vulgare, 7 \ dicoccum, T Spelta, T durum, 7 \ 
ittrgidmn, and two other forms, 7 \ lanceolaiitm and T . elliptic um t regarded 
by the author as new species. In the characters of the ear, T lanceo - 
latum resembles T. vulgare, but is distinguished from it by its narrower, 
longer glumes , T m elhpticum , on the other hand, recalls T . dicoccum, 
but the elliptical paleae are twice as long as the glumes. All these forms, 
which appeared in the F 2 , proved to be hereditary. 

In the partially sterile plants were much more numerous than 
fertile ones, and the percentage of wholly sterile plants was also very 
high (see lable II). 

The numerical predominance of sterile or partially sterile individuals 
over fertile ones was still greater than in the above-mentioned theoieiicul 
data; hence the author infers that the number of the incompatible cha¬ 
racters, factors, or dements, must be still higher. 

*077 - Experimental Studies on Self-fiaeompatibility in Hermaphrodite Plants. — 

Stout, A B (New York Botanical Garden), in the Journal of Genetics, Vo 1 9, No. 2, 
P 3 ? 85-129, ph s, Bifoliogr, of iq publications Cam budge, Jan 1920 

Experimental studies of the compatible and incompatible relations 
of the sex organs (including germ celts) in the fertilisation of heimaphro- 
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elites continue to 3ield evidence tliat these relations are highly fluctuat¬ 
ing in the piogeny of a single cioss 01 self-Cerl llised descent. It seems 
clear that sclf-iei ility is more primitive Ilian cioss fertility pi t as her- 
mapliroditisui is obviously the more pnnutive condition out of which 
dioecism has developed 

Kvideuce suppoiting this geneial conclusion is given by the author 
as the lesults of his own experimental studies of physiological incompa¬ 
tibilities. Experiments were made with the following plants in order 
to note the relation of vegetative vigour and maturity to variations 
in self-fertility and self-sterility. Verbascum phocniccum, Echscholtzia 
californica, Nicohana Forgcliana (llyb. Hort), Brassica pckmcmis, Ra~ 
phanus sativtts, Lyihrum Salicana, Lmum gmndrjJorum, Cichonum In- 
tybus (especially with red-leaved Treviso) 

I. The evidence is conclusive that in the various so-called setf- 
iiicompatibile homomorphic species, there are individuals that are to some 
extent self-compatible, and that theie is among these, wide variability 
as to the number of sex organs that will function together. This is true 
at least of nearly all species whose self-fertility has been studied. The 
same general conditions were found in cases of cross incompatibility 
within such species. 

One family of chicory was studied m detail, and showed grades of 
vegetative degeneracy, the viability of seeds containing embryos was 
low, many plants were weak, small and short lived, and many of those 
that lived, were entirely impotent in respect to the development of sta¬ 
mens and pistils. However there is yet no definite proof that degenerate 
plants or strains are more frequent in species which show self-incom¬ 
patibility than in those that do not. The condition in this one family of 
chicory is like that leported by Darwin (1869-1877) for the offspring 
of illegitimate crosses in the tiimorpliic species Lyihrum Salicaria. 

Perhaps the most significant fact from the standpoint of hereditary 
analysis is that the pi ©portion of self-fertile to self-sterile plants m the 
progenies of self-fertile plants seems to fluctuate about a 1: 1 ratio. 
This simulates a condition of so-called liybridity or heterozygosity in¬ 
volving selective elimination of the homozygotes . In making such a 
ratio, however, many grudes of self-fertility are classed together. Con¬ 
tinued variability and reversibility of characters in inbred lines are best 
inteqireted as marked deviations in quantitative values or potencies 
of the ultimate units which Mendelian analysis and description may 
give. 

II. Incompatabilities do not arise in species as a condition induced 
by self-fertilisation and inbreeding. 

In considering the fertility of any one stoex, the author agrees with 
Darwin that there are involved . — 1 )The production of perfectly formed 
sex organs, and 2) the relative functioning of the organs formed. The 
lattei is especially involved in what Darwin calls " relative fertility ”, 
and the former is especially represented in " innate fertility ”. Ex¬ 
periments proved that there is an extreme type of loss of “ relative fer- . 

[mr| 
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tility ” in self and cross-incompatibility of plants of such species as Esch- 
shollu'a cahjornica, Nicoiiana Forgehana and Cichorium Intybus. 

According to the statement made by East and Park {1918), the 
number of flowers and fruits is often increased, but no data have appeared 
which indicate a decreased percentage of non-functional gametes, and 
there was an increased seed production observed in certain cross-bred 
progeny due solely to an increase in the number of sex organs. 

Prom this it cannot be definitely assumed that any observed case 
of decreased productivity in selfed stock involves an actual loss in rela¬ 
tive fertility. 

At the present time there is no direct or even conclusive indirect 
evidence that physiological incompatibility with selective fertilisation 
(at least selective for definite hereditary units) and variations m relative 
fertilities arise in species as direct results of inbreeding and repeated self¬ 
fertilisation. 

The evidence from chicory shows conclusively that repeated self¬ 
fertilisation in line breeding does not lead to an increase of self-compati¬ 
bility. 

Conditions of incompatibility are not directly induced by repeated 
self-fertilisation, and are not to be ascribed to the condition of herma¬ 
phroditism as such, and this evidence is further proof that variation 
is operating m the physiological sex differentiation of sex organs. 

III. Variations in morphological sex differentiation, especially re¬ 
cognised as phenomena of intersexualism, occur frequently in species 
prevailing either hermaphrodite or dioecious, and are quite analogous 
to those variations in physiological differentiation revealed by incompa¬ 
tibilities. 

Concerning the relation between seed sterility from incompatibility 
and sterility from various types of impotence there is much need of 
further information. 

It is characteristic of self-incompatible and cross-incompatible plants 
that the respective sex organs may be fully developed and potent. As 
a rule degeneration and impotence in hybrids seem to result from degrees 
of dissimilarity in the relative constitutional organisation and develop¬ 
ment inherent m the respective parents. Intersexualism differs from 
impotence in hybridity in that it exhibits a tendency to be one-sided* 
In respect to specialisation of the individual as a whole, intersexualism 
is a period of progressive variation. 

There is a decided analogy between the variations in the physio¬ 
logical condition of sex organs as revealed by their relative functioning 
in incompatibilities, and^ those variations in the development of sex 
organs that are recognised under the term intersexualism. 

Sex differentiation is hence widely variable in both its morphological 
and physiological aspects. 

IV. Sex determination and sex differentiation in hermaphrodites 
am fundamentally a process of ontogenetic development, and may occur 
js various stages of ontogeny. The obvious sex differentiation may begin 



PlyAKT BREEDING 


1253 


fax the development of entire branches, of flowers as a whole, or of stamens 
and pistils of tlie same flower, and is fiist strictly a somatic differentia¬ 
tion of like diploid celts The sexual nature of these sporophytic struc¬ 
tures is, liowevei, seen in the intimate part which they play in the produc¬ 
tion and function of the haploid sex generation. 

A self-ltico 111 patible plant is itself the result of a compatible fertili¬ 
sation. Cytoplasmic and nuclear elements of an egg and a sperm fuse to 
form a zygote highly vigorous and of a high sexual potentiality, yet 
its sex organs fail to function togethei The elements which were com¬ 
patible in the fertilisation, and in the life of the resulting zygote became 
incompatible during ontogeny. Yet the incompatibility ,does not arise 
simply because of the element of constitutional similarity involved in 
hermaphroditism, nor because of sex-differentiation as such, for a sister 
plant with the same parentage and ancestry may be highly self-com¬ 
patible. 

Sexuality is a cyclic recurring condition which makes possible the 
fusion of cells and nuclei and the pairing of chromosomes. The incom¬ 
patibilities exhibited in processes of feitilisation are due to physiological 
properties that are acquired during sex differentiation. 

Whether the most successful fertilisation depends on some element 
or degree of similarity, or on some degree of dissimilarity, or on a proper 
balance of two, it is clear that the behaviour of incompatibilities both 
self and cross gives no proof that unlikeness in the sex organs favours 
the union of the gametes, or that some element of similarity leads to in¬ 
compatibility* 

1078 -Selective ^rtllisation in Pollen Mixtures. - Jon.es, d p (ComecUcut Agucuitu- 

fal I^xperitatcti t Station, New IIn veil), in Pr occultn s of the National Academy of Sciences 

of Ihe United Status of America, Vol 0, No 3 , pj> Gto-fo JCasion, Pa , l*eb 1920 

The method of mixed pollination in reciprocal applications is con¬ 
sidered by the author as the simplest means of accurately testing tlie ef¬ 
ficiency of two kinds of pollen in competition with each other, and ex- 
perm euts were performed with maize to prove the efficacy of this 
method 

Approximately equal quantities of pollen were collected, from a 
number of plants of two distinct, but uniform types, thoroughly mixed 
in a bag, and applied to plants with the idea of having from xooo or 2000 
seeds per type. From the twenty mixed pollinations thus made, there 
resulted 63,694 seeds. There were classified, counted and a sample of 
each lot grown to test the accuracy of separation. A Table gives full 
details of the results obtained. 

It is evident that in maize there is a pronounced preference for its 
own kind of pollen, and similar results were given in the case of tomatoes. 
This is notable in view of the great advantages which hybrid vigour gives 
immediately to the cross fertilised seeds, and the plants grown from them. 
In some cases, the weight of cross pollinated seed is increased a d much 
as 50 %, TMs^permits a comparative estimation of the amount of he- 
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terosis shown by various combinations involving different materials, 
and signifies a positive correlation between this amount and the preference 
shown by the plant for its own pollen As the former is roughly £>ropor- 
tional to germinal diversity, this is a remarkable result, because in pro¬ 
portion as the cross-ferhhsation benefits the progeny , the less effective are 
the germ cells tn accomplishing fertilisation . 

In general terms, it has been implied in biological literature that 
the union of diverse elements, and the resulting lack of balance, stimu¬ 
lates growth This hypothesis was used m theories of rejuvenation, 
explanation of hybrid vigour, and speculation concerning selective fer¬ 
tilisation. The author believes that this is not really supported by facts, 
and that homozygous combinations, according to the present theory, 
are .more efficient than heterozygous combinations of the same factors, 
also that self-prepotency, except in those cases where a definite process 
has been developed to prevent self'fertilisation, indicates that unlikeness, 
instead of favouring fertilisation, is a hindrance The prepotency of 
germ cells acting upon the same or similar individuals which produced 
them, is another indication that homogeneity, in protoplasmic structure 
is consistent with and favourable to the highest developmental efficiency. 

1079 - Varieties of Wheat from the Cereal Growing Station at Rieti, Italy: - “ Sauro 99 

(Soft* Awnless Winter Var.), “ Bersagliere” (Soft, Auned, Winter Var.) 

“Principe Potenziani” (Soft, Awnless, Winter Var.) (1). — Strampeixi, n. m 

Ltltaha a^ncola, year I,VII, No S,p + 1 plate , No y p 262 4 - 1 plate Piacenza, 

August 15 and September X5, icpo 

“ Sauro ” Wheat. — Obtained from a natural hybrid of the Japanese 
white “ Shyrobozu ” variety, of which the author had received an ear sent 
from Japan in 1912. It has the following characters — 

Ear red, square, pointed {or pyramidal), average density 29; average 
number of fertile spikelets 18, minimum 17, and maximum 20. 

Spikelets with 3 or 4 fertile flowers {usually 4), average number of seeds 
per ear about 60, minimum 50, and maximum 65. 

Glumes oval, lanceolate, slightly truncated, with distinct keel and small 
pointed beak, with 2 secondary veins one on eitl er side of the principal 
vein. The three veins and the keel are fawn-coloured, whereas the glume 
is red. 

Paleae oval-lanceolate, pointed, terminated by beaks or small awns, 
forming almost a right angle with the axis of the palea These awns are 3 
to 4 mm., in length and may even attain 8 to 10 mm , in the spikelets 
nearest to the top of the ear. 

Kernels wheat-coloured, oval, measuring on an average 6 mm , in length, 
2 9 mm., in width and. 2.9 mm , in height or dorso-ventral diameter: fract- 
uie starchy; weight of 1000 grains 27,81 gm.; 1 hectolitre weighs 78 kg 

Culms 95 cm. high on an average. 

Tillering poor. 

ft) See. R. Jtme-Aug 1920, No. 732: R., Sept. 1910, No 851, R , Oct 1920, No. 

956 . iRd.) 

[iSTS-ms] 
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Ripening : in 1918, sown March 3, harvested July n , in 1919, sown 
March 8, harvested July 15 

Yield in 1918, 20 quintals per hectare , in 1919, 19 quintals per hec¬ 
tare 

“ BeRvSAGI.iere ” Wheat — Obtained fiom a natural hybrid of the 
Japanese “ Akagomyghi ” variety. It is characterised by very early ma¬ 
turity and low habit ot growth Its characters are as tollows 

Ear red, square, slightly pointed; density 38, average number of 
fertile spikelets 14, maximum number 16 

S pikelets with 3to4 fertile flowers, on an average, 40 kernels per.ear; 
maximum 45. 

Glumes oval-lanceolate, fawn-coloured, slightly keeled, with triangulai, 
pointed red beak , red spotted border at side of keel 

Palae oval, pointed, surmounted by awns of which the length varies 
between 8 mm. and 40 mm , the shortest being at the base and the longest 
near the tip of the ear. 

Kernels of a light wheat colour, oval, slightly spindle-shaped, measur¬ 
ing on an average 5.8 mm., in length 3 mm , in width and 2.7 mm., in height, 
fracture starchy ; weight of 1000 grains 28.84 gui.; 1 hectolitre weighs77 kg. 

Culms 70 cm , in height. 

Tillering very poor. 

Ripening very early; in 1918, sown March 5, harvested July 7 ; in 
1919, sown March 8, harvested July 11 ; in 1920 {in Rome) sown February 
15 and harvested June 9. 

Yield: in 1918 and 1919, over 19 quintals per hectare, in 1920 more 
than 17 quintals per hectare 

" Principe PotrnziaNi ” Wheat. — Obtained by line selection from 
Japanese wheats Its characteristics aie: — 

Ear red, square, density 32, bearing on an average 18 fertile spikelets 
maximum 20, and minimum 16. 

Spikelets with 4 to 5 (usually 5) fertile flowers , average of 70 kernels 
per head, maximum 80 and minimum 35. 

Glumes oval, slightly keeled or with small beak with large external brown, 
border, similarly coloured bolder on side of keel; and principal vein fawn, 

Paleae oval, pointed, with small rostrum and external brown border. 

Kernels of fine pale-wheat colour, oval-elliptical, full, with circular 
section, and slightly concave ventral surface ; average length 6 mm., aver¬ 
age width 3.2 mm., maximum dorso-ventral diameter 3 mm.; fracture star¬ 
chy ; weight of 1000 kernels 34.46 gm.; I hectolitre weighs 79.5 kg 

Culms strong, about 90 cm. high. 

Tillering rather poor. 

Ripening. — In 1918, sown in the plain of Rieti on March 3, harvested 
on July 11, before the " Rieti” variety; in 1919, sown March 8, harvested 
July 15, at the same time as the " Kiti ” sown in October; m 1920 (in Rome) 
sown February 15 and harvested June 9. 

Yield — In 1918, 29 quintals per hectare; in 1919 26.81 quintals 
per hectare; in 1930 (in Rome), 22.88 quintals per hectare. 
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1080 -Determination of Certain Hereditary Factors in a Wild Hybrid of Phaseolus 
vulgaris, — Sires, M J , in Genctica, Vol II, Pt. 2, pp 97-114 The Hague, 
March, 1920 

In a plantation of mottled kidney-beans from Prague with, an epider¬ 
mis buff-coloured with violet streaks the author noticed, in 1917, a plant 
with a dark reddish brown seed coat with bluish streaks. It was evidently 
the F x of a natural cross that occurred in 1916. With the seeds collected 
from this plant and purely by means of self-fertilisation, a large progeny 
was obtained m the F 2 and F a 

An analysis of F 3 and F 3 led to the discovery of the following factors 

(1) p fundamental colour factor, necessary for the manifestation 
of all the colours, no matter what they may be, alone, it gives the buff 
colour, in the absence of factor p, the seed coat remains colourless, even 
if other colour factors are present. 

(2) a: — yellow ochre factor which changes the buff colour to pale 

ochre. 

(3) L: — deep reddish-brown factor; changes the yellow ochre to 
reddish brown, and in the homozygous state, becomes dark brown. 

(4) B — changes the buff colour to buff violet and the yellow ochre 
to brownish violet; the factor L is epistatic in relation to V, which makes 
it impossible to determine the presence of V in the case of the combina¬ 
tion LI or LL. 

(5) Or" — grey factor ; changes the fundamental colour into greyish 
buff, the pale ochre into greyish brown and the violet into greyish violet 

(6) B • — changes the violet into blue , this factor covers and hides all 
the others. 

(7) S * — limits the blue violet, and grey zones to streaks which can 
be observed in the outer layer of the seed coat and makes it possible to see 
behind this the buff pale ochre, reddish brown, greyish violet or brownish- 
blue tints ; if the inner layer is violet or grey, the factor s still takes effect 
and renders the violet mottled , the rest of the colours always gives a uni¬ 
form shade ; the factor s may be found in the cryptomerous state in the 
buff coloured, pale ochre, and reddish brown beans on which, however, it 
has no effect. 

Correlations probably exist between some of these factors, as for ex¬ 
ample between p, V, and s on the one hand and Q, l, B, and S on the other. 

After examination of a large amount of material the author deduced 
the formula PPVVSS for the female type (mottled beans from Prague) and 
the formula pp GG Gr Gr vv LL BB ss for the male type, which when crossed 
with the former gives nse to the F } with a reddish-brown seed coat with 
blue streaks as obtained by the author in the aut umn of 1917. 

1081 - Case of Complete Dominance of a Quantitive Character in Peas. — kapmjrt, ii 

in the Zettschnfi fur Indukhve Ab$tammnn%$ und Vcrerbungslchre Vol. XVII, Part 3, 
pp, 199-309, Leipzig, March, 1920 

Results of crossing tall peas and dwarf peas from the point of view 
of each quantitative characters as total length of stem, number of inter¬ 
nodes aim average length of internodes. 

[MS+4*8i} 
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It would seem that we have here a case ot the complete dominance 
of the oidinaty ox common cliaiactei (tallness) over the character of 
dwaiinesb 

As material for his lesoaielics, the authoi used I/axton's Vorbote, a 
normal pea i %o ni., m height, and William Hurst, a dwaif \axiety growing 
to about 25 cm 

Iuom the cios* Daxlon's Voibote X William Hurst, three groups 
of h^biids weie obtaiued in the J^ 2 : — (a) Dwaif homozygotes, (b) tall 
homozygotes, (c) tall heterozygotes 

Had the dominance been incomplete the average length of gioup 0 
would have been less than that of gioup b In fact, however, the differ¬ 
ences in favour of this List gioup are so slight, that they fall within 
the limits of eiror, while 111 some cases the heteiozygotes are taller than 
the homozygotes, 


Data for 1914. 


- - 


- _ - — 

lype ni uybuUe 

Avuj„c iiuhql 
m era 

A%cid£»c tmmbei 
of au.U modes 

Homo£> tfotc 

III bo 1 > S^ 

x 1 Oo ± 0 S3 

Hctexozygole 

111 09 m 3 

1507 ± e 7 j. 

Difftnnu 

071 i 5 -:<> 

my ± in 


Average length 
oJf intuaodts 
m cm* 


770 i 028 
7 15 -fc O ZQ 


0 55 ± 038 


Tlie differences are in any case very small. In tliis case, tlie number 
of inteinodes is huger in the heterozygote ; fur.her, the heterozygote has 
the advantage as regards average height and the average ’ength of the 
internodes. In all probability this is a case of the c nnplete dominance 
of a quantitative (measurable) character. 


108 2 - The Heredity of the “ Adherent Seeds ” Character in Peas. - Mr unissij k, a , in 
the Journal do U1 intuit Nation ih d'Jlothculture Ui Prana, Scuts u Vol XXI* 

pp ixH tin Pans, IvUitcU, i«)n» 

The variety of pea known as the “ caterpillar pea ” (pois chenille) 
which is distinguished by the peculiarity that its seeds when ripe, adhere 
more or less closely together in the form -of a small crown, was obtained 
from a sample sent to Messrs Vxt,morin by M Frommfi, (Avenchcs, Swit¬ 
zerland). The peas are round, green, and adherent to one another, the 
leaves are of an emerald-green colour. The character of " seed adherence " 
is transmitted unchanged to the offspring. 

The first crosses were made in 1908 by P. de Vxx,MoiaN, between a 
pink flowered variety (“ pois de monrie ”), and a pea with white flowers 
(“ Fmereva "), 

In the two crosses, the seed adherence disappeared entirely in the F u 
In the F a , a small proportion of the seeds was united together. The in- 
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dividuals possessing tliis character transmitted it without exception to 
all their descendants. 

Thus seed adherence is a recessive chaiacter. 

By means of successive crossing, it was possible to introduce this char¬ 
acter into several distinct varieties in correlation with the most different 
characters (absence of tendrils, fasciated stems, soft pods, etc), and to 
obtain " chenille ” peas with round, white seeds, or with wrinkled, grey 
or red seeds, etc 

There is, however, always complete correlation between the two char¬ 
acters" seed adherence ”, and “ emerald green leaves.” 

The proportion of adherent seeds varied much according to the sea¬ 
son, therefore not only hereditary factors, but also environment have an 
effect upon this character 

The following are some of the data concerning the number of adhe : - 
ent seeds in certain plants manifesting this peculiarity in a special degree: — 
In a plant with green, round seeds, there were two chains of 8 peas, 
one of 7, two of 6, one of 5, one of 4, one of 3, three of 2, and 5 free seeds, 
Another plant, with round white seeds, had two small crowns of 8 
peas, one of 7, one of 6, two of 5, one of 4, ten of 3, ten of 2, and r4 free 
peas. 

Finally, in one plant with spotted, fawn-coloured seeds, there was 
one series of 8 adherent seeds, one of 7. one of 6, two of 5, two of 3, two 
of 2, and 2 free seeds. 

10 S 3 - Heredity of the Colour of the Hilum of the Seed of Vicist Faba* — Sirk^M j , 
m Gc netted, Vol XT, Pt 3 , pp 102-199 The ICague, Xtay, 1920 

Plants with black hilums that were probably heterozygotes (appear¬ 
ing amongst white hilums) gave on self-fertilisation a mixed progeny 
of blacks and whites in the ratio of 3 : i. Black is therefore the domin¬ 
ant character. 

Plants which had flowered freely showed 111 their progeny the effect 
of spontaneous cross fertilisation. Thus the progeny of certain plants 
with a black hilum gave a numerical ratio very different from the normal 
ratio 3 • 1, whilst, amongst the progeny of plants with a white hilum, seeds 
with black 'hilums appeared sporadically, which is evidently due to a 
spontaneous cross 

1084 - « 2714 POJ ” and “ 2725 POJ ” New Javanese Varieties of Sugar Cane 
obtained by Crossing ; Their Introduction into Cochin-China. — 3 £rkblens, v a 

(Directeur tie 1 ’Office Agricole, Industriel et Commercial Indochinois), in the Bulletin 
a^ncoh dc VI nit tut &cu nttfiquc dc Sav;an, Year II, No 9, pp. Saigon, 

September, 1920. 

The extraordinary industrial and cultural results obtained by crossing 
different varieties of sugar cane have encouraged investigations to create 
new and still more rich hybrids 

In this connection, special mdhtion should he made of the years 1917, 
19x8 and 1919 (especially 1917), for during this period of intense activity, 
many new varieties were obtained. Of these, the most interesting are 



Pf,ANT BEKKBING 


1359 


2714 POJ, and 2725 POJ, obtained in 1917 by MM Van TI-vrrevEi/d 
and JuswiKT at the “ Fioefslatiou Oost Java’^i) They hav been 
studied at the Pasoeioean Scientific Institute, and have had considerable 
success in Java, where they have spread with gieat rapidity 

The author has piesented to the Scientific Institute of Indo-China 
a certain number ol cuttings he collected during his recent visit to Java 
These were consigned to M. Vikillard, the Director of the Laboratory 
of Genetics and Selection of the Institute, and he h d them planted im¬ 
mediately at the Pliu-My Station in older that they might increase and 
that their adaptation to the rich soils of Coclim-Ohtna might be studied 

At the beginning of the study of the improvement of sugar-canes 
by crossing it was lound necessary to make crosses between wild varieties 
and ordinary or selected cultivated ones Later, however, it was possible 
to create much more complex hybrids starting from the old hjbnds and 
determining the grouping and even the proportions of their respective 
essential characters. 

Thus, the sugar canes 2^14 POJ and 2735 POJ (which were the sub¬ 
ject of the present work) have both come from seeds obtained by crossing 
2364 POJ with K K 28 Their pedigree is therefore as follows.— 


2714 and m*) POT 


Female paiont 2364 POJ } C toss 

( 100 POJ X wilt I cane Kassoer 

^ Ptobable Ctos ?— 

Male pax cut FK 28 \ Bandjer masmliitam X Fiji cane 


Cane ioo POJ is a dark-ied hybrid Borneo x Lonzier (2) , it has a 
high sugar content, and occupies about a tenth part of the area under sugar 
cane in Java 

The wild cane, Kassoer, was found by SortwEdri. at the foot of 
Mount Tjereme in the Chenbon Residency, Java. The seed obtained by 
self-crossmg did not produce offspring with fixed characters, which proves 
that we have here to do not with a pure variety, but with a natural 
hybrid, probably black Chc'ribon x Glagah {Saccharum spontanemn L.). 

It is interesting to note that the wild Glagah cane is extremely re¬ 
sistant to " seieh ” (3) and has hitherto always transmitted this charac¬ 
ter to its progeny, no matter with what variety it has been ciossed. The 
Kassoer eaue, which, as has been said, is probably a hybrid, also possesses 
this valuable character, and to such an extent that all inoculation experi¬ 
ments with this disease have had no effect either upon it or its hybrids. 

Unfortunately, the Glagah cane contains no sugar and Kassoer but 
very little, so that the direct hybrids from these parents have not been 
able to pass the industrial test (with the exception, however, of Tjepiring 24, 


(1) Many varieties, of sugar cane axe distinguished by a number followed by the initials 
of the* names of the Stations where they have been obtained Here, the letters P. O. J. are 
the initial letters of the Words *' Proefstation Oost Java ” (Ed.) 

(3) See R , Oct., 1920, No 083 (Ed.) 

{3) See R., Oct tern, No. <>Hl note, (a). (Fd ) 


[10841 
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the result of the cross black Cheribon X Kassoer , but this hybrid is dail} 
losing favour with sugar-cane growers, and now only occupies one pci cent, 
of the area under cane in Java). 

As the hereditary resistance of these varieties was considerable, 
especially against sereh,” it was possible as well as necessary to dilute 
still further the Glagah and Kassoer element by successive ciossmg with 
varieties rich m sugar, so as to obtain a hybrid with a high sugar content 
and also sufficiently resistant to disease. Thus the new varieties 2714 
and 2725 POJ only contain *4 of the Kassoer element or of the Glagah 
element, 

The Bandjermasin-hitam cane owes its name to a Javanese word 
whose literal meaning is “ Capital of Black Borneo ” (x). It is called by 
the Dutch, the “ dark-red Borneo cane ” This variety has been used 
in the creation of several hybrids; it is, for instance the female parent 
of Cane 100 POJ. 

The Ftp canc, of “ dead cane.” has been used in the creation of 
several excellent hybrids, two of which are 247 B and 247 POJ It is a 
variety that has long been known in Java, where it was growing as long 
ago as i8gi on the plantations of Toelangau and Kremboeng (the Re¬ 
sidency of Sidhoardjo, Java). 

Thus 2364 and E K 28 are hybrids of these original varieties, some 
of which are themselves probably hybrids (2), wheieas the new varieties 
brought to Saigon by the author are both, as has already been poiuted 
out, different products of the same cross, obtained 111 the first place from 
the above hybrids. 

Their respective characters are as follows ; — 

Characters of Cane 2714 POJ — Stalk * — Olive-biown, later 
brownish-yellow, like cane 100 POJ, but thicker. 

Intemodes long and straight. 

Leaves grass green, wide, very long, first erect then bent, with long 
thin apex. * 

Taft with many shoots, and of rapid strong growth. The composi¬ 
tion of the sap of the base and different parts of the stem is as follows:— 


* 

Brhc 

degree 

eouecied 

Saccharose 

Per cent 

Coefficient 

of parity 

Extractable 
Saccharose 
Pci cent 

Base June 18, 1918 ... 

19 2 

*7 4 X! 

Q0.4 1 

| 16 6 X 

Base June 3, * 9*9 . .. 

2! 7 

203 

931 1 

| *9 7 

Saddle, June 3, 1919 

20.9 

*9 

93 6 1 

19 0 

Extremities, Jane 3, 1919 

IS 3 

*5 S 

1 863 I 

14 8 


( 1 ) Bandjemastu is the capital of the 3Dutch part of the island of Borneo. 

(a) The hybrid character of 3$, K, a£, which is now the favourite sugar-cane in Java, was 
long unknown, and has only quite recently been established by the Pasoeiean Scientific 
Institute. (Author's notes) 
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Different formulae have beeu suggested for the calculation of the sac¬ 
charose that can be extracted industrially (x). Formerly, the extractable 
saccharose was estimated by the following formulae . 

S h 2 Saccharose — Brix, or S h = Sacehaiose X (2 — IO °- \ 

\ coefficient ol puntyj 

It has, however, been found that, owing to improved mairtuacturmg methods, and to 
stricter chemical contiol, the hgures given by these formulae are a little too low Therefore, 
new formulae have been devised, including that proposed by Di Rose and Di Pkinsen 
Gneerugs, viz , 

S E s= ( r (-—---r-— \ X Saccharose 

\ coeffieientl of purity / 

which has been usedjoi obtaining the ilgures given m this ai tide 

Other useful formulae have also been suggested, such as those Ot Carp ITazewinkel 
and Dr Winter mentioned by the author The formula selected depend upon the degree of 
purity it is desired to attain m the final product ()a 

Characters or Cane 2725 POJ, — Stem:— yellowish-green, later 
light-yellow, same structure as that of preceding cane. 

Intemodes like those ol preceding cane, 

Leaves bluish, very wide, bent. 

Tuft numerous shoots, with rapid, strong growth. 



; Bus degree 

Saccharose 

Coefficient 

Extractable 





saccliaiose 


coineded 

Per cent. 

of purity 

Per cent. 

Base, June 18, 1918 

21 4 

20 I 

93 8 

*95 

Base, June 3 , 14x9 

21 9 

20,8 

94 8 

20.3 

Middle, June 3, 19x9 

2I.4 

20,2 

94 5 

197 

Extremities, June 3, 3:919 . 

19 5 

17.3 

88 8 

16.4 


These two varieties had been planted in the nursery on June 17, 
igi8, so that they were out a year old at the time of the last analysis 
the data of which are given above. They are therefore early varieties. 

Their susceptibility to root-rot, which cannot be very great, will be 
definitively determined by the study of large plantations, 

The Pasoeroean soils on which these canes thrive are clayey, and this 
makes it probable, that both the varieties in question will grow on a large 

(t) Jn France it 10 assumed that x part of glucose prevents the crystallisation of 2 parts of 
saccharose, and that 1 part ol ash prevents 4 paits of saccharose from crystallising Thus the 
amount of saccharose, glucose, and ash present is determined, and the amount of glucose is 
multiplied by 2, that of the ash by 3 , the products of these 2 operations are added, and the to¬ 
tal amount of saccharose subtracted The hgures thus obtained give the refinable saccha¬ 
rose. {Note by LNnsUtut Scienttfique de Salmon) 

(2) In order to determine this, the percentage 01 foreign elements which can be permitted 
to remain in the mixture can be added to the figure. (Note by Vlnstitut Scienfifiqite de 
Sakgon}* 
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number of soils. It is to be hoped that the results obtained on the very 
rich soils of Cochin-China will not be inferior to those obtained in Java. 

1085 - Selection and Crossing Experiments with a View to Obtaining New Varieties 
of Tobacco Resistant to Phytophthora Nicotianae de Haan, in th8 Dutch 
East Indies* — A^grbnioni*, A iti Proof si utj on voor Voisfenhmdsche Tabcik, Mede* 
dedin f . No XXXVIT, pp 1-20 Semaiang, 1919 

The different varieties of tobacco grown in Java are very divergent 
as regards their resistance to Phytophthora Nicotianae de Kaan Artifi¬ 
cial infection experiments carried out on 138 different varieties furnished 
the following data (the figures m brackets give the percentage of seedlings 
still alive 30 days after infection) 

Timor gebobbeld (84 6) , Timor glad (40 5), Santiago de los Caballeros 
(94 6), Havana Criollo (82.2) , Vuelta Abajo (78 4 ); Cuban Seed-leaf (73.5) , 
Connecticut River (82 5); Stewart Cuban (89 1) , Okinawa (85 5); Cuban 
(67.8) , Satsuma (49 4); Cuba (66 9); Kanari (o), Yio (o) ; Hatano (o) , 
Matsukawa (o) ; Bajesi (o) , Kokubu (o) ; Kanari Satnan (o). 

Santiago de los Caballeros, Timor gebobbeld, Stewart Cuban, Oki¬ 
nawa, and Havana Criollo are especially distinguished among the 138 
varieties studied for their great and well-marked resistance to Phytoph¬ 
thora Nicotianae . None of them, however, owing to the inferior quality 
of their product, could be used as a substitute for Kanari, or Yo 10, which 
are great favourites on account of the excellent quality of their leaves, 
but are unfortunately very susceptible to Phytophthora 

Many crosses have been made between the resistant and non-resistant 
varieties enumerated above* The following are data respecting their de¬ 
scendants m the F x . 


*1 

Percentage 

i of 

surviving 

seedlings 

! 

Percentage 

of 

surviving# 

seedlings 

Kanari : Timor geb. 

45% 

Hatano X Timor geb. 

70 % 

Kanari ^ Okinawa 

2(> 

Hatano X Okinawa . 

8l 

Kanari X Hav. CrioUo 

2 5 

Hatano X Hav Criollo 

20 

Kanari n Vuelta Abajo . 1 

*5 

Hatano X Vuelta Abajo , 

4 * 

Kanari ' Conn river . 

14 

Hatano x Conn, river . 

40 


It is interesting to note that the Hatano series of hybrids is more re¬ 
sistant than the Kanari series, although Hatano itself is more subject to 
the disease than Kanari 

The work is being continued for the purpose of isolating, in the F z of 
Kanari X Timor gebobbeld and Kanari x Santiago de los Caballeros new 
stable types that combine in the highest proportions the excellence of pro¬ 
duct distinguishing Kanari, and the Phytophthora resistance characteris¬ 
ing Timor and Santiago. 

[1 #$4-1 #8*3 
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1056 - Studies in the Pollination of the Bartlett Pear in California. — Tutts, \v p , m 

Agricultural Experiment Station , Berkeley, California, Bulletin No 307, pp 369-390, 

figs 8 Berkeley, May, 1919 

In the Sacramento Valley (Davis) and in the Vaca valley (Vacaville), 
the Bartlett pear is to a certain extent self-sterile, and under foothill con¬ 
ditions as in the Nevada Comity it is completely self-sterile 

The Bartlett has an exceptionally long flowering period No cases 
of inter-sterility have been found to exist between pear varieties, and there¬ 
fore any variety flowering at the same time as the Bartlett may be used 
for pollination purposes 

The following varieties can all be employed advantageously to this end: 
Angouleme, Anjou, Clairgeau, Comice, Dana Hovey, Easter, Howell and 
Winter Nelis 

Not only did cross-pollination ensure a higher percentage of fruiting 
buds, but the fruits resulting therefrom did not appear to exhibit the same 
tendency to fall m June, as those resulting from self-pollination. 

1057 - Pollination Experiments with the Almond in California. — Tufts, w. p., m A m- 

cnltural Experiment Station, Berkeley, California, Bulletin No 306, pp 337-336, figs 15. 

Berkeley, March, 1919 

Report of a series of experiments carried out with a view to solving 
the following problems — 

1) What varieties of almonds commercially grown in California 
will prove profitable when planted m solid blocks, 1 e . without pollenisers ? 
This is a question of self-fertility 

2) What varieties planted in solid blocks will not be profitable ? 
This is a question of self-sterility. 

3) Admitting that the almonds at present grown in California will 
not prove profitable without providing for cross-pollination, which va¬ 
rieties should be planted together ? The following points should be consi¬ 
dered m selecting varieties 

a) Commercial value of the polleniser 

b) Simultaneous flowering periods of the polleniser and the variety 
to be pollinated 

c) Ripening periods of each variety. 

d) Amount of pollen produced by the polleniser 

e) Germination capacity of the pollen produced by the polleniser. 

Results may be summarised as follows . 

1) Satisfactory artificial germination of almond pollen was secured 
in 12 % a cane sugar solution. 

2) The varieties studied may be divided into early and late flowering 
as follows: Early flowering — Big White Flat, California, Harriott, 
I. X. I, , Jordan, King, Klondike, he welling, Ne Plus Ultra, Nonpareil, 
Peerless, Princess, Silver Shell. Late flowering . — Dickinson, Drake, Eu¬ 
reka, Golden State, Eanguedoc, Nonpareil, Reams, Sellers, Texas. 

3) With some vareties, the first flowers may give a smaller amount 
of pollen of inferior vitality to that produced by flowers on the same tree 
later on 


[1088-1081] 
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4) Pollinating agents, such as bees etc., are necessary to ensure good 

setting 

5) The Harriott variety, self-pollinated in 1916, proved, however, 
self-sterile the following season. 

6) All the varieties so far tested have proved self-sterile, at least in 
certain years This list in 1917 included : Big White Flat, California, Drake, 
Golden State, Harriott, I. X. L., Jordan, King, Klondike, Languedoc, 
Lewelling, Ne Plus Ultra, Nonpareil, Peerless, Princess, Reams, Texas* 

7) Certain varieties are inter-sterile * e.g I. V I,., Nonpareil, Langue- 
doc and Texas. 

8 ) California at present seems to be one of the best pollenisers for all 
the varieties so far tested, which flower contemporaneously. 

9) California may be pollinated by Nonpareil and Peerless. 

Drake » » » California, Languedoc, Nonpa¬ 

reil and Texas. 

Harriott » » » Ne Plus Ultra. 

I. X L. » >> » Ne Plus Ultra. 

Languedoc » » » Drake 

Ne Plus Ultra 0 » ') California, I X. L , Jordan and 

Nonpareil 

Nonpareil » » » California, Drake, Jordan, Ne 

Plus Ultra, Peerless, Texas. 

Reams ^ » >> Texas. 

Texas >> » » Drake and Nonpareil. 

xoss - Some Variations of the Common Coconut Palm (Cocos nucifera. L).— 

HTsktry, C (Director de the Societe Frangaise des lies Marquises), 1111 /A^ronomie colonials t 
Bulletin mensuel du Jardm Colonial , New Series, Year V, 1920-1921 , No 32, pp 52-54, 
figs, 4+1 plate Pans, August, 1921. 

The habit of the coconut palm usually varies very little ; there are 
always the same large pinnate, more or less erect or drooping leaves, 
the same annulated trunk, and the same inflorescence in the form of a 
branch spadix 

The form now in question, however, is very different, it is rather rare 
and from a morphological standpoint, is worthy of description. Its pro¬ 
ductive qualities are mediocre, both as regards the number of the nuts and 
their richness in copra, so it is only interesting as a curiosity. The descrip¬ 
tion of this form is as follows: ~ 

Spadix simple, spicate, from 1 m., to r.20 m., in length, the flowers 
occupying about 80 cm., of the total length. 

Spathe greenish fawn-coloured, finely ribbed, almost cylindrical, 
straight, with difficult dehiscence. 

Female flowers large, covered with 8 thick bracts from which they 
emerge; when fully open ; they are in groups of 2, 3, and 4 in the upper two- 
thirds, and are very angular until they open, when they assume the form of 
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a more or less regular elongated cone, often shaped like a beak On the 
lower third of the spadix, they are isolated and filbert shaped 

Male flowers occur either isolated or in the axils of the female blossoms ; 
they are found eclusively on the top 10 cm , of the spadix 

In its entirety, the spadix, before the flowers open, resembles a gigan¬ 
tic ear of maize 

Fruits — Only a few set (2 or 3 per spadix), and many of the spadices 
remain sterile This is perhaps due to the fact that the male flowers open 
while the spathe is still closed and the female flowers axe hidden within 
their bracts The fruit is oval, irregular, excentric, 16 cm m it s longest 
diameter, and 26-28 cm., in height from the peduncle to the extremity of 
the terminal beak This beak is sometimes straight and undivided, and 
sometimes is curved, ending with a kind of gland, the ribs are scarcely 
visible ; the integument is yellowish-fawn, tinged with brown , there is 
little coir. 

Nut of average size, 12 cm., in diameter and 14 cm., in height, ovoid, 
eccentric, terminating in a straight or curved beak 9 cm. long and of the 
same consistency as the shell; its tip loses itself in the coir. 

Kernel not thick. 

Met with occasionally in the Marquezas Islands. 

The type of coconut palm introduced into these islands, as far as can 
be judged from some very old specimens still growing there, had fan-shaped 
leaves, many thick clusters of nuts, which were large, almost round, with 
little developed beaks, small amount of coir, average-sized internal cavity, 
thick kernel, pericarp with coloured integument of a pale reddish brown be¬ 
fore it became dry. The coconut palms found there now-a-days have fan¬ 
shaped leaves that are erect or drooping ; very small medium-sized, or 
very large, round, oval, or very elongated fruits, varying in colour from 
white to dark-red, after passing through green and yellow. They have 
either little coir, ox a great deal of it, and the thickness of the kernel is 
very vaiiable. 

These variations are doubtless due to the variability of the genus, 
though some may be regarded as accidental. 

As a result of the atrophy of the central shoot, one coconut palm 
planted on the sea-shore of the island of Ua-Uka, has become distinctly 
forked; this tree is twenty years old, its anomalous behaviour dates back 
two years, and both heads continue to bear fruit, Another coconut palm 
planted at Atwona (island of Hiva-oa) has an extraordinary peculiarity, its 
bunches of nuts having all been transformed into shoots ; the “ peduncle ” 
is of normal length, and at the usual junction of the stalks ; there is a 
swelling surrounded by pinnate leaves. The whole aspect of this tree is 
most curious. 

Another tree produces nuts with coir that is easily detached and very 
white, even in the case of dry fruits. M. Ahtjne, President of the Chamber 
of Agriculture, has informed the author of the existence in the island of 
Tahiti of an adult coconut palm with entire leaves. 


[10883 
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seeds 10&9 - Experiments on the Soaking of Seeds. — b \cbelier p , schrib« n, petit, ewdei, 
Viger (President), in the Comptes rendus dc l’Academic d’A^ncultme de Fiance, Vol VI, 
Xo 29, pp 712-719 Pans, Oct 13 1920 

According to certain authors the yield of cereals can be increased by 
soaking the seeds m a solution of potassium nitrate or ammonium nitrate, 
the theory being that the gram is strengthened and nourished during its 
period of growth. 

M Bacheeier has experimented with seed soaked for 6 hours m pure 
water, and in 10 % and 20 % solutions of potassium nitrate or ammonium 
nitrate 

In 1919, soaking barley grains in pure water assisted the plants to 
spring up during dr} r weather Saline solutions had however a harmful 
effect, which was greater with ammonium nitrate solution than potassium 
nitrate, and increased as the solution was more concentrated* 

The idea of manuring seeds is not new, and M DuhamEE-Dumonceau 
in his Elements d'Agriculture, 1760, devoted a long chapter to his experi¬ 
ments on this subject, the results of which were always negative 

M. Viger remarked on the experiments made by the farmers of the 
Loiret district who have obtained the same results as 11 . Bacheeier. 

There is no doubt, according to M Schribaux, that soaking in a very 
dilute solution is a help to germination, but the effect seems to be due so¬ 
lely to the action of the water. The effects of solutions and pure water 
have been compared and the latter generally gives the best results 

M. Petit mentioned his own experiment which dates back 20 years 
and said that soaking beet seed in pure water gave good results during dry 
years, but solutions of fertilisers always gave bad results. 

Having made grains of barley absorb sugar, in order to see whether 
germination was accelerated or not, M Lindet found that the sugar had 
no effect on germination. The gram contained enough carbohydrates 
for shoot formation and it was useless to add any fertilisers to aid germina¬ 
tion 

In fact, concludes M Viger, all the results show that it is simply the 
coefficient of humidity of the grain which may be advantageous under cer¬ 
tain circumstances 

<®*&ax-s iogo - Experiments with Swiss Jura Wheat in the Vosges District. — Schribaux and- 
PUI<SE Perbtte, J , 121 the Comptes rendus de V Academic d*Agriculture de Frame Vol VI, No, 30, 

C3R0P * pp 744, and 746-748 Pans Oct 20, 1920 

In regions which have severe winters and where Vilmorin and English 
wheats are killed by the cold, recourse must be had to the native wheats 
of which Alsatian wheat comes first in order of importance. 

In the Swiss Juras where the winter is just as severe as in the east of 
France, varieties of wheat selected by M. Martinet, Director of the Experi¬ 
mental Seed Station at Lausanne, are cultivated. In 1918, M. Schribaux 
recommended their trial in France. In a report to the Academic d’Agri- 
culture, M Perette Director of the Agricultural Services of the Vosges, 
describes the first results obtained in his department, and M Schribaux 
has summarised them as follows: — 
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In a clay loam of Muschelkalk formation, Vuiteboeuf wheat was sown 
after beet, which had been well manured with faimyard manure and super- 
l^hosphate To the wheat was added about roo kg , of nitrate of soda per 
hectare. The growth of the wheat was remarkable Earing took place 
very early, between May 25 and June 1, which was several days 111 advance 
of the Bon Fermier variety. The wheat was harvested on J uly 24, the 
earliest m the district The Viiteboeuf variety was very resistant to lodg¬ 
ing and to disease At threshing time it produced 28 quintals of grain 
per hectare, which is a higher yield than that of the varieties cultivated 
locally, i e , Alsatian red wheat and Bon Fermier According to M, Pe 
RETTE, Vuiteboeuf, because of its remarkable precocity, will be very useful 
m countries with short summers and m mountainous regions. 

He remarks also that the seeds had been mixed and contained 
about Yi of foreign wheats, which yielded a fairly high proportion of bear¬ 
ded ears 

The other varieties tested, Bretonnieres and Blanc de Savoie, are as 
good as Viuteboeuf, and it is anticipated, will give as good a yield as the 
latter if sown thick enough, Gavillet is not so good M Perette reserves 
his opinion regarding the last three varieties when sown on a restricted area. 

1091 - Notes on Experiments in Wheat Cultivation in Southern Italy. — aiancini, c ,m 

II CoUivutou! Vear lyXVl, No, 25, pp 6x8-620 Casalc IW'onferrato, Sept io, 19.30 

The area of wheat under cultivation m southern Italy is very great, 
being about 40 % of the total cultivated area, but the unit production 
is very low, averaging less than 8 or 9 quintals per hectare, and m some 
years, e g., 19x9-1920 not more than 5 or 6 quintals per hectare This 
inferiority as compared with the other parts of Italy is chiefly due to na¬ 
tural causes, but these could, be eliminated to a certain extent. 

The most serious factor which influences the production of wheat m 
southern Italy is the drought in spring and sometimes even in winter 
which hinders development and grain formation. Irrigation is the chief 
means for overcoming this difficulty; it is useful in winter and is always 
necessary m spring The following experiment made by the author m 
1919-1920 is of interest in this connection. A field 10 ares in extent was 
divided into three plots, the first one being treated with 4 quintals of 
superphosphate and 1 quintal of calcium cyanamide per hectare The 
second was treated in the same way and irrigated twice between April 
and May. The third was left untouched and served as a control The 
yield per hectare was 12, 20 and 7 quintals per hectare, respectively. 
Therefore, the fertiliser gave an increase of 5 quintals and irrigation 
13 quintals per hectare 

Another experiment on a manured plot served to show the efficiency 
of single or double trenching, in winter or spring. The results were, 
without trenching, 12 quintals of gram per hectare, with one trenching x8 quin¬ 
tals, and with two trenchings 21 quintals per hectare With the unmanuxed 
plot the weight of the gram was 75 kg , per hectolitre and with the se¬ 
cond it was 80 kg. 


[10S0-109IJ 
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The wheats cultivated m the south of Italy are of the hard or semi- 
hard type, and are superior to the soft types because, being eailier, they 
better withstand the scorching due to heat The author advises the cul¬ 
tivation of hard m place of soft wheats even m hat aim, and he cites the 
case of two farmers of the Roman Campagna, who obtained a unit yield 
25 per cent greater than that of the best soft wheats 

io9> - Sowing of Wheat on Rice without Ploughing- — nqvelli, n m 11 Gionwiedj 

’Ris'icollnra, Year X Ko c,,pp 129-131 Veicelli, Sept 30,1920 

Because of the great set-back given to the sowing, ripening and har¬ 
vest of the rice m Northern Italy in 1920, it is necessary to avoid working 
the soil when the rain}" season has already begun, for that would delay 
the sowing time which would then be carried out under very bad condi¬ 
tions As a remedy for this, the author recommends that the wheat 
should be sown on the rice befoie the latter is harvested This system is 
already widely used in the ricefields in the Provinces of Mantua, Verona, 
and Bologna 

Theoretically, it is more rational to sow after the ground has been 
well ploughed so as to assist root penetration, but as late ploughing only 
compresses and stirs up muddy soil, thus injuring the physical and me¬ 
chanical conditions and the good state of the surface soil when it is not 
possible to plough in time and on dry soil, it is better to leave the soil 
as it is, i e , already well prepared by the previous cultivation of the 
rice crop, for by this means it can recover its condition more easily, thanks 
to perfect surface drainage. 

The essential condition for the success of wheat in damp, cold soil 
such as that on which rice has been grown, is that it be sown at the end 
of September or beginning of October. The only way to sow the wheat 
whilst the water on the rice fields is diminishing and the ground still muddy, 
is to sow amongst the standing rice in the furrows It is better for the 
seed to fall on muddy ground, as if germiuates more quickly and the roots 
penetrate more easily The amount of seed to sow is 20-30 kg., more 
per hectare than the usual quantity. 

By the time that the rice has been harvested the wheat is already 
green, and after the harvest the furrows should be cleaned and the earth 
heaped up each side, so that proper drainage, may ensue, Phosphatic 
and nitrogenous fertilisers should be applied as a dressing in large quanti¬ 
ties if possible In winter, the wheat is also better sheltered by rice 
straw, but th° latter, however, should be cut low In spring, the ground 
Should be harrowed lightly to remove the straw, and, if necessary, more 
fertiliser is applied 

In the provinces of Mantua and Venice, very productive wheats 
are obtained itt this way ; weeds are scarce and the only cost of preparing 
the ground is for manure. Open and strong soils, not too lean, are most 
suited to this type of cultivation. 


[ 1091 - 1 * 9 ?] 
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1093 - Cultivation of Rice in Southern Rhodesia. — Muot>y, h o- (Government Agucui, 
turibi and Botanist) in the Rhodesia A^ricuUmal Journal, Vol NVII No 3, pp 24.3-246 - 
No 4, pp 320-34L Bigs 2 Salisbury, June and August 1020 

During dry years prior to the war, production appaiently decreas¬ 
ed as a result of the poor crops obtained, but with the advent of a wetter 
cycle, more native rice has lately been grown, and has led to enquiries 
as to the possibilities of rice bee >mmg better recognised as a European 
crop. The information conveyed in the reports on native production 
made by the Native Department is summarised in this article, and deduc¬ 
tions drawn therefrom 

Without exception, low lying swampy soil is selected, and when suf¬ 
ficiently retentive of moisture, the strong black soil (Chi’ yrkw.) is pre¬ 
ferred, although much lice is grown on the grey sandy loams (Shapa), 
or on the black granite vleis (Matoro) Adequate moisture is the govern¬ 
ing factor, and not fertility Although sowings are made on virgin soil, 
broken up six months previously, they are sometimes made to follow 
“ Tsenza ” (Plectranthus sp ), or early maize and pumpkins are sown thinly 
in August and intercropped with rice about October. The pit system is 
gradually being abandoned m favour of the ploughed ridge and furrow, 
owing to the preferable moisture holding propensities of the latter method. 
Deep ploughing in early spring is found sufficient where no moisture con¬ 
servation is necessary The date of sowing varies according to the mois¬ 
ture retail ing capacity of the soil; October appears to be the most favour¬ 
able month. The crop is harvested from March onwards. Necessary 
precautions are found essential with varieties which have a tendency to 
ripen unevenly and have a tendency to shed gram. From iS to 20 lb., 
of seed is used per acre, sown either m sztu or in seed beeds and trans¬ 
planted The average yield is about 5 to 6 bags per acre, but the Native 
Commissioners of Marandellas and Victoria estimate it as high as 15 to 
20 bags Normally, rice is grown for 2 to 4 years on the same land without 
manuring, after which new pits or lands are made. 

The usual methods are followed with regard to threshing and husk¬ 
ing Unhusked race is attacked very rarely by wee\. xl compared with husked 
rice. Wood ashes are sometimes mixed with the grain in the native bins, 
as a preventive measure. » 

On the whole there is only a small loss through insect pests and fun¬ 
goid diseases 

A description is given of the varieties fairly widely recognised, but 
the author cannot vouchsafe for accuracy, owing to the different names 
given to the same variety. 

At present native rice is grown in practically all districts with a rain¬ 
fall of 25 inches or more, on land with adequate moisture retaining capa¬ 
city However, provided the difficulty of uneven ripening could be over¬ 
come, there are considerable areas of wet land, especially in granite for¬ 
mation at present only utilised for early grazing, which should certainly 
grow rice under European methods of farming. That this difficulty is not 
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unsurmountable, is noticeable in the subsequent article dealing with rice 
cultivation in other parts of the world 

II — The chief producing areas are India, China, Burma, Japan* 
the Southern States of U. S. A , Egypt, Java, the Philippines, Italy, Spam 
and Brazil The larger quantity is of the swamp variety, although upland 
or hill rice is grown under much drier conditions m China, India and the 
Malay States, to quite a large extent 

Rice m British India — The bulk is grown under swamp conditions 
or under irrigation, and when seed is sown broadcast or m drills, ioo to 
120 lb , paddy (unhusked rice) per acre is the usual rate, with a possible 
yield up to 2000 lbs , per acre 

When the transplanting method is followed which is usually the case 
where terracing and irrigation is practised, the rate of seeding is only 
about 30 to 90 lb , per acre, with a prospective yield of from 2500 to 3000 lb , 
per acre In this case, the seed bed is thoroughly ploughed ^either dry or 
inundated The land into which the seedlings are transplanted is pre¬ 
pared and treated m a similar way. 

Rice rsr the United States — This is chiefly grown in the States 
of Louisiana, Texas, Kansas and California The first commercial crop in 
California was grown m 1912 (1) By 1914, 16 000 acres were covered* 
and three years later, 67 000 acres The ricefields are mostly terraced 
or contoured with low banks, and irrigation is practised to a large extent 

About 90 lb., of seed is usually sown per acre, and a crop sown in 
April matures about September, the yields van" from 2000 to 3500 lbs 
unhusked rice per acre 

The land is kept flooded until the rice is 12 to 15 inches high, but 
the final draining of the land is regarded as of special importance to pre¬ 
vent the uneven ripening of the crop which otherwise will occur. 

Conclusions . — Comparisons between these countries and Rhodesia* 
indicate certain similarities m soil types etc but point to certain advan¬ 
tages in adopting new lines of cultivation in the latter country, such as 
terracing and levelling to encourage moisture retention, quite apart from 
irrigation which will not usually be practicable. Also the importance 
of draining is evident, as it appears elsewhere to be one method of over¬ 
coming uneven ripening. This last factor may be due to the thin rate at 
which the seed is normally sown, compared with elsewhere, and hints 
may also be taken in this respect. 

During the last three years, Southern Rhodesia alone has imported 
on an average 1 $4 million lb * of rice, valued at over £10 000, annually ; 
from India and Burma. The previous difficulties in preparing paddy nee 
for market, discouraged all efforts towards growing nee except as a na¬ 
tive crop, but a complete rice dressing plant at Salisbury has now been 
established which has altered the situation entirely. 

The Department of Agriculture expects to have by the end of August* 
supplies of seed of several varieties both upland and swamp, available for 

(i) See R., December, 1915, No 1276 [Ed 
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distribution under the usual terms of co-operative experiments These 
supplies will be augmented by issues of seed which Messrs Marck Harris 
and Co Salisbury are prepared to make to intending growers The 
imported varieties will probably require one or two seasons before they 
become acclimatised , native varieties should therefore also be tested 
contemporaneously 

Rice Milling Machinery — Particulars were supplied by the manufac¬ 
turers explaining the process employed in husking and cleaning the gram 
preparatory to being placed on the market in a form suitable for human 
consumption. The following is a list of the proceedings — The paddy 
after threshing, passes (1) To the shaking sieve for cleansing operations , 
(2) to the disc rice huller , (3) to the shaking sieve over a blowing fan 
to eliminate broken rice particles ; (4) to the compartment separator un¬ 
derneath the fanner which separates the paddy from the brown or hulled 
rice, the paddy being returned to the huller for further treatment , (5) to 
the white rice pearling cone by means of an elevator (the cone consists 
of a tapered drum covered with a composition of emery which revolves 
inside the casing covered with wirecloth) The brown inner cuticle is 
by this means ground off from the rice, thus producing the ordinary 
white rice as produced in large nulls 

If a finer finish on the rice is required, it is taken into a rice polisher. 
This is of a similar appearance to the above mentioned cone, but the 
drum is covered with sheepskin instead of emery composition The rice 
is then elevated again into a separator and aspirator and graded into 
three sizes. 

Both the white rice pearling co e and the rice polisher are ventilated 
by means of a suction fan owing to the advisability of keeping rice as 
cool as possible whilst milling, to keep down the percentage of broken rice 

The nulls are made m various sizes ranging from 5 cwfc., to 5 cwt, 
of finished rice per hour 

3:094 - A Variety of Tripolitan Maize Suitable for Arid Climates. — zanon, v , in the 

Rivtita du Ai*i icotiura , Year XXX, No 41, pp. 40(1-510 Parma, Oct. K, 1 020 

The types of Italian maize seeds distributed to the natives by the 
Agricultural Office of Benghazi produce plants which have a high and 
luxuriant growth, but do not set seed On the contrary, tlie local variety 
« sboul-el-blet ”, in spite of the slovenly native methods of farming, always 
gives a crop and with careful treatment would give excellent yields 

At Dexna, experiments in autumn tmd winter sowing have proved 
very successful, even without irrigation and the author considers that the 
variety mentioned would yield good crops in those parts of Italy which 
suffer most from drought 

The variety possesses the following characteristics — Height x to 
x 5 metres with the root-system well developed; in the young shoots the 
main root develops quickly and grows deep. The ears are always in pairs 
and situated at the 5th and 6th node, rarely at the 3rd An abortive 
ear occurs at the 4th node The ears obtained by the natives are barely 
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mediocre, but with careful cultivation, the author always obtained very 
good ears, a large part of which was perfectly yellow, whereas the gram 
obtained by the natives is largely red. The ears are about 15 to 18 cm , long 
and 4 to 5 cm , in diameter, and there aie from 15 to 2 2 rows with 28 to 30 
grains in each, the rows are fairly regular, straight, and parallel 

The colour of most of the grains is a bright chrome yellow Forty 
mature grains, dried in the sun after ripening weigh 10 grammes, the 
giams measure 7x7x5 mm. The aleurone layer occupies 3 /r*/ 5 of 
the transverse section of the grain There is a high content of sugary 
material both in the gram (hard or soft) and in the pith As mentioned 
above, this variety, cultivated at Dema, has given good results, using 
no other water but rainwater, whereas the natives employ irrigation 
April and September are the best months for sowing m the irrigated 
gardens of Bengazi The period of growth varies from 2 to 4 months, accord¬ 
ing to the time of sowing If sown on July 1, ripe ears can be obtained 
by the end of August, and the grain can be crushed alter drying a few 
days in the sun The natives generally eat the cobs whilst the gram is 
still tender 

1095 - Besuits of Potato Cultivation Trials made at Carrouge (Vaud, Switzerland) at 
an Altitude Of 720 Metres. — Jordan, a , in La Tare Vaudoise, Year XII, No 23, 
p 222 Lausanne, June 5 > 1920 

Potatoes planted on June 20, 1919, in light soil with a day sub-soil, 
and dressed with farmyard manure plus a light application of potash 
and phosphates, gave the followmg yields — 


Variety 

1 

Growth and remarks j 

l 

Yield 

on plots ii m x 

Small | 

_K*_ 1 

large 1 
1 K? 

1 Total 

1 Kg. 

No, III (Gratiola) 

1 ! 

Strong 

14 

f l 

t * 9 .* 

1 

205 

No II (Iyaurus) 

Average (medioae) 

2 6 

77 

10 3 

No I (Rmdenbeig) 

Very Stiong , . 

15 


17,1 

Uisus . . 

1 Very Strong, -Ravaged by 


1 



| field mice • . 

1,0 

j 

^ 14 O 


In spite of late planting the results are good; No, III is worth recom¬ 
mending, the tubers are very ’tegular and marketable, No II is not 
recommended, as there are many small tubers. Ursus, although last 
in the above table would have yielded equally as well as, or even better 
than No. Ill if it had not been attacked by field mice Certain plants 
produced from 10 to 12 tubers, some of which weighed 350 gm. No. I 
variety is good. * 

"The late planting is very instructive, and shows how late a date 
planting may be done and how, if the crop has been poor, as in 1919, fill¬ 
ing up the empty spaces will ensure a good crop 

[I # 84-1 MS] ' 
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ioqo - Cutting Potato Tubers lor Planting Purposes. — Monoi, s, m the jowvai d\>- 
jicultme pratique , Year 81, Vol, 23 No 8, pp 1 «o-i jr -r 1 % Pari:,, Teb 19,1020 

The scarcity and high prices of potatoes during the last few veais 
have brought into prominence the piactice of cutting up of tubers for 
planting The use of the peel and the eyes gives a saving in seed, but 
the result is not good, without taking into account the extreme care re¬ 
quired and, consequently, the great cost of laboui As regaids cuttings, 
this practice belongs moie properly to gardening 

In cutting it is hardly ever possible to get an exact division of the 
eyes, as the tops are left the greatest number 01 best developed eyes, it 
would thus be more simple to cut off the tops and use them only Thu 
method was described for the first time by M Harraca during the war 
He advised cutting the tops X 'o 2 cm , thick, but the author believes 
it necessaiy to leave them about the size of a hen’s egg 

The cutting of the tops oi the tubers not only has the advantage of 
utilising the best developed, youngest and most vigorous spiouts for 
growth, but ensures the tubers being healthy inside 

It is best to cut the tops some time before planting and place them 
in cool, well-lit, airy sheds In this way a layer of dried cells forms over 
the cut portion, which prevents loss of moisture and enables the sprouts 
to develop more quickly. 

1097 - Desmodium Leiocarpum, a Giant Leguminous Forage Plant in Cuba. — forage crops 

Calvino y , m Eskicion experimental ayronomica, Santiago dc las Ve^us, Cuba , Bo - meadows 

tom No 43, p 24, figs. 7 Hava.ua, Aug., 1920 mi * PASTURES 

Desmodhm hiocarpum G. Don (synonymous with Meibomia leiocarpa , 

Hedywum letocarpum Sprang , and H. e> ectum Veil) grows wild in several 
districts of Southern Brazil, and is eaten with such avidity by horses 
that it is known locally as <f marmelada de caballo ”. Dr. Barretto 
first drew the attention of the Brazilian farmers to this legume and 
Dr J. Rossx> then Director ol the Agricultural Station of the State of 
Santa Caterina Biazil, introduced it into this State some twenty yeais ago 
On returning to Italy, Rossi, in conjunction with the author, tried to 
acclimatise Desmodimn letocarpum in 1907, but without success, because 
the plants were destroyed by cold during the winter I11 1908, the authoi 
became Director of the “ li station Agricola central de Mexico ”, where 
he experimented with the plant in 1913, using Brazilian seed The results 
were excellent, but the Station was suppressed and the results were com¬ 
pletely lost. In 1917, the author took chaige of the Estacion Experimental 
agr-onomica de Cuba, where he conducted similar experiments, using 
seed from the “ Secret^ri'a de Agricultura ” of the Brazilian Republic 
The results, were very satisfactory. D. letocarpum is a perennial, with 
numerous slender, straight stems 4 to 5 metres high, and beating large clo¬ 
ver-shaped leaves In temperate climates the stems die during the winter, 
new shoots being formed in the spring,but in hot countries they last several r ^ 

years D . letocarpum does not appear to be difficult to suit as regards ' f 

the soil as it grows in Brazil just the same in soils deficient in lime and 
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phosphoric acid, where other plants would not grow without the help of 
iertilisers 

When making new plantations it is better to use prepared seed-beds 
ior the seed, which is very small, and to irrigate morning and evening. 

Germination m the field takes place m about 20 da} r s or more , in 
irrigated land it requires 5 days, and if the seed has been soaked in water 
before planting, 4 days When the young plants are 20 cm , high, they 
should be replanted 50 cm , apart m rows 1 metre apart Asexual repro¬ 
duction is difficult but it is possible by taking cuttings from the lower 
hgnified part of the stem D lewcarpum is a hardy plant and will live 
even when abandoned for several years, but benefits greatly from weeding 
and manuring In localities where it is necessary to protect the plants 
during the winter, the plant should be cut close to the ground at the begin¬ 
ning of winter, protection being obtained by ridging with a two-furrow 
plough 

The theoretical yield is 5 kg , per plant at each cutting and, with 
20 000 plants pei hectare, 100 000 kg , per cutting, or 300 000 kg , for 
3 cuttings per annum , the actual yield is not so great* The plant should 
be cut before it becomes woody and used green , the rest is dried in the 
sun, made into trusses and put into sheds It could probably be made 
into silage 

When the forage, whether green or dried, is slightly woody, it is better 
to chop it before using Horses and cattle eat it readily 

According to Rossi, the dry forage contains 8 2 % of water* The 
composition of the green fodder is as follows — Water, 70 4 %, 
dry matter, 29 6 % , proteins, 4 1, fibre, 5 05 , pentosans, 3 4 , soluble 
carbohydrates, r 9, insoluble carbohydrates 7 95, crude fat,*o 85 , ash, 3 20 

The air-dned plant contains 9 8 % of water and its food value equals 
313 16 calories , forage dried at ioo° C has a food value equal to 347 20 ca¬ 
lories 

It is thus an excellent fodder and forms a good supplement to a ra¬ 
tion of forage gramineae 

In Cuba, as in Mexico, D laocarpum is exempt from really severe 
* diseases and pests Amongst the insects that attack it, the author found 
under the leaves some aphids which were soon eaten by the “cotorrida 
coloxada {Cycloneda sangumea) an insectivorous and carnivorous insect 
which abounds in Cuba The plant is attacked at intervals by a cottony 
Pseudococcus and by certain CJuonaspis the first at the centre, the se¬ 
cond at the base of the stems. In May, certain larvae eat the edges of 
the leaves. A fungus of the genus Diplodta cause the death of some 
young plants. 

Several other wild species of Dcsmodmm are common m Cuba, and 
the author has found that their root bacteria can live on the roots of 
D. leiocarpum and form numerous nodules. 

The author has also searched for other species which might be of 
agricultural utility 

D r toriaomm of Florida (Florida beggarweed) is an annual, which 
[*mj 
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grows less than D leiocarpum The author has grown it with success in 
Cuba, where it should be useful as a cover crop for the orchards during 
the rainy season and as green manuie m sandy soil It will even grow 
in soils that lack lime 

D hirtitm grows well over a large part of former German East Africa 
from sea level up to an altitude 2125 it , growth is rapid and it chokes 
all other plants, thus protecting the soil from washing and heat Repro¬ 
duction from seed is difficult, the seed should be planted m a nursery 
and the shoots planted out when 10 cm , high 

D tnHorum is a cosmopolitan type of plant hardly 30 cm , high, 
but it forms thick bushes M rm Sornay advises it as a substitute for 
clover and lucerne in those countries which are too hot for these plants 
It makes good meadows and is eagerly eaten by cattle The percen¬ 
tage composition of the fresh fodder is — Water, 64 6 ; ash, 257, 
■crude fibre, 12 39 , carbohydrates, 13 79 , sugars, o 93 , fat, o 92 , pro¬ 
tein, 4 80 , calories (Atwater), 130 809 , starch value, 21 23 , nutritive 
ratio, 1 5.7 

The yield is not good, however, as the plant is small The author 
mentions, as worthy of the notice of the farmers on the high Mexican 
plateau, D orlnculare , which is known locally as iC engorda cabras ” 
(goat fattener), on account of its good qualities as forage It grows upr 
to an altitude of 1200 to 2400 metres 

In India, D tihctefohiim , a plant of shrubby growth, produces a 
fibre used for making string and baskets 

D. lewcarpnm also yields long strong fibres which could be used for 
making rope and sacks 

3098 - Rice Straw as Fodder. — Sec No 1141 of this Review 

1099 - « Marandi •* (Acanthus ilicifolius), “tivir ” ( Avicennia officinalis) 
and“ lavi ** (Ae/europus viliosus) Sait Water Fodder Plants. — See No 1x42 
of this Rev tew 

noo - Food Value of Willow Leaves. — Sue No. u o of thk Kenev 

1101 - Meadow Top-Dressing Test in New Zealand.—S chwas*, c ir, (Fields instructor- 
Wanganui), in 7 he New Zealand Journal of Agriculture, Vol XX, No <>, pp 3(w)-37o> 
Wellington, ei June, i<)20 

In 1917 an experiment was commenced at Marton for tlie purpose 
of ascertaining the respective values of certain top dressing on the typic¬ 
al heavy land in that district An area of 6 acres of meadow was divided 
into 6 plots of 1 acre each and top dressed in October as follows • 1) Con¬ 
trol, no manure, 2) carbonate of lime, r ton; 3) carbonate of lime 1 ton 
superphosphate, 3 cwt sulphate of potash, l / 2 cwt blood, y 2 cwt; 4) car¬ 
bonate of lime 1 ton superphosphate, 3 cwt sulphate of potash % cwt; 
5) carbonate-of lime, 1 ton superphosphate, 3 cwt; 6) powdered clay 
{Papa rock), 2 tons. The whole area was closed up for hay in each of the 
three seasons. 


[*«sr-n«*3 
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From the accompanying Table it will be seen that all areas treated 
produced more feed than the untreated area During the whole time, 
when the whole of the aiea w T as grazed with sheep and hoises, they showed 
a preference for plots 3, 4, and 5 These were always eaten more closely, 
they also showed a much closer sward, and clovers were more prominent* 
The areas top dressed with lime and papa lock respectively, displayed a 
greener appearance than the unmanured area and also produced slightly 
more clovers. The pasture on the unmanured plot remained coarse and with 
scarcely any clovers Prior to the test, it may be noted that the field 
had passed through the following phases, oat cropping; grass mixture, 
including more than the average amount of clover, but unmanured; 
and paddock for horses and cows with a few sheep foi butcher's meal 
1912-16 During this last phase the field was top dressed m 1913 with 
basic slag bonedust and Gear grass manure 1 y 2 cwt, to 2 cwt, per acre. 


Tap dressing results , at Marion 1917-19. 


Plot 

No 

Total 

Weight for 3 years 
per 

acre 

Net Increased 

Return for 3 years 

over 

«No. Manure Plot» 


Tons 

£ s. d 

I. 

IX 60 1 

, . 

2. 

1448 

2 I? 7 

3. * . • i 

19 87 

2. 3 9 

4. 1 

IS 50 

G 13. 0 

5 ..... 1 

16 38 

4. 7* 0 

6.! 

1330 

0 5 7 


fibre crops x 102 - Flax Cultivation In North Africa.—i Ducbluer, e > (Proiesseur & PBcoie d’Agri* 

culture de Maison-Carrel, Algiers), m the Bulletin dcs Mahdres Grasses de VlnsUtut Colo* 
nictl de Marseille, 1920, No 4, pp 153-172 Marseilles, iqsq — IT. Commandant Triol 
(Agent general de Culture de la Societe Tunisienne des Emeries Feuillette), Ea. culture 
du lux en Tunisae, Ibid,, pp 173-178. 

I, — In North Africa only one variety of flax is cultivated; it more 
or less resembles the Italian variety, having large seeds, short, thick 
stems, with a large amount of tow, which is coarser than that produced 
by the Riga type. The Riga flax is distinguished by its long, slightly 
branched stems, which yield a better tow; it is widely cultivated in Rus¬ 
sia Various trials of this flax in Algeria have shown that it might be grown 
there with profit as it does not degenerate and keeps its good qualities 
whilst ripening earlier than the other varieties. 

The author has made trials at Maison-Carree with several varieties 
of flax, such as the Zeeland, PskoJf, white flower (North America), yellow 
seed, perennial flax (Siberia, Sweden), etc. These varieties did not do 
as wjsU as the Riga, Italian or Algerian flax 

The author advises the use of line selection for the Riga and Alger¬ 
ian flax In North Africa He thinks that for textile flaxes, a microscopic 
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lami nation of the layer of fibres would be useful, as it would then be possi¬ 
ble to find the correlated characters (inflorescence, capsules, stems, leaves, 
etc.) which would greatly help the plant breeder to discover, in the field, 
those individuals that yield most fibre Practical industnal examination 
should be used to confirm the anatomical examination The author deals 
with the soil and manuring, the pieparation of the soil, the crop rotation 
(in North Africa, flax follows the Alexandrian clover, beans, mangolds, 
probably also vetchling and well manured chick-pea ; it has been long 
known that flax cannot be grown again for 6 or 7 years on some soils, but 
the reason is not properly understood), the choice of seed, sowing, upkeep 
of crop, harvesting of stems and grain, retting, yield, and cost of culti¬ 
vation. He concludes with the following remarks . — 

The cultivation of flax will be all the more profitable if more care 
is taken, the crop can give very high yields. The attention of the 
farmer should be drawn chiefly to the choice of the variety and the seed, 
as well as the preparation of the ground. 

The exploitation of flax, in addition, is facilitated as far as possible 
by the improvement of industrial retting. 

The grower who deliwers the beaten stalks to the retting mill, will 
not have to perform the different operations necessary in preparing tow, 
as these are lengthy and expensive if done on the farm. The crop, thus 
freed from retting, presents very similar conditions to cereal crops 
It must remembered that proper flax cultivation will enable the cul¬ 
tivators to guard against fluctuations in market prices. 

The importance of this industry is gieatly enhanced by the demand 
for its by-products, such as tow, oil, cake and paper pulp, and should 
become an important source of revenue to North Africa, where the soil 
is well suited to the crop. 

The chances of success appear all the more certain as there will be 
unlimited openings for a long time yet in the world s markets. 

II. — At the Conference held in July, 1920, in the agricultural cen¬ 
tres of Materu, Medjer-el-Bab, Beja, and Souk-el-Kemis, questions re¬ 
lating to commerce, the contract between the producers and the Societe 
des Tiiieries Fe aillette, and the cultivation of the flax (time of sowing, 
seeding, weeding, harvest, tedding and trussing) were discussed. 

1103 - New Zealand Flax (Phormium ten ax). — The Bulletin of Miscellaneous 
Information, Royal Botanic Gardens, Kew, Vol 3, 169-177, 8 plates lyonicm, xgxg 
The possibility of growing New Zealand Flax as a commercial under¬ 
taking in -the British Isles has for some years been a matter of interest 
and experiment in Scotland and Ireland. The variety with drooping 
leaves .usually grown in gardens is not the form which gives the best 
yields of fibre, and attempts have also been made to grow the New Zea¬ 
land flax in places for which it is not suited and the growth is so slow 
that as a commercial undertaking there could be no possibility of success. 

To overcome the first difficulty a consignment of the best fibre yield¬ 
ing varieties of Phormium were sent over from New Zealand in 1914-19x5 

[II • 3-11 OS] 
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and 1918 and were put under trial in Ireland, Co. Kerry under conditions 
most likely to be favourable to their growth Already e\idence goes 
far to show that the possibility of growing Phovmiitm tcnax in S W Ire¬ 
land as a commercial undertaking is an established fact Reports from 
this trial station state that it is difficult yet to estimate the yield of fibre 
per acre but it will be over 1 ton per year and possibly 2 tons Once 
established the plant yields crops for an indefinite number of years. 

Experimental plantings should be made on boggy and poor moor¬ 
land soil The growth of th se plants in such situations has proved en¬ 
couraging The crop can be harvested at any time of year, and the work 
can be done m any sort of weather Provided the crop is properly fenced 
and strong healthy stock planted and kept free from heavy grass just 
round each plant for the first year, the growth of a limited area should 
present no difficulties Fife-sixths of the plants cultivated *are of the 
variety known as the Powerscourt ( Phonmum tena\) This report 
by Lord Yentry is compared with reports from other quarters m Scot¬ 
land. The general opinion hints that although the Phormivm will grow 
in almost any soil, it do s best where there is moisture present and also 
that home grown seed does better than imported seed Advice is given 
m one case to cut the outside leaves of each crown every year to give a 
more regular fibre both as regards length and strength Another states 
that the plant grows luxuriantly m cultivated peat soil, well drained. 

At present the mam purpose for which this fibre is used is for making 
binder twine and high grade string and cord 

1104 - The Mechanical Properties of Philippine Bast-Fibre Ropes — Kino, a. b (Di* 
vibion of General Inoigamc and Physical Chemistry, Bureau of Science, Manila), m The 
Philippine Join nil of Science, Vol XIV No, 6, pp 561-655, PI 5 Pg > Manila, 
June, 1910 

There are numerous uncultivated species of plants in the Philippine 
Islands, chiefly belonging to the families Sterculiaceae, Tihaeeae, Mal¬ 
vaceae, and Moraceae which produce fibres derived from the tough bast 
found in the inner portion of the bark of the stems and of the branches. 
At present they have no commercial significance in the Philippines, with 
perhaps the exception of Abroma fastuosa, but are used locally for the 
manufacture of cordage sufficiently resistant and durable for agricultural 
and animal husbandry purposes. 

1/ists have been published of the fibre plants including many yield 
basts, with botamcal descriptions and the distribution of species, but no 
definite data coi cerning the relative strengths are given No informa¬ 
tion has been given as to the approximate size of the cords studied, their 
weight per unit length, their elongation, and the manner of testing. 

The present investigation was primarily undertaken for the purpose 
of securing quantitative results on the mechanical properties of bast ro¬ 
pes. Thirty-eight coils of rope were secured from material authentically 
identified m the Bureau of Science in 1917 (3 z from bast plant series, and 
7 from non-bast species). In addition, ropes from two standard cordage 
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fibres namely * Abaca (Manila hemp) and Maguey were used for the pur¬ 
pose of comparison 

The species from which the fibres listed were obtained are as follows : 

(x) Bast fibres 

Sxerculiacfae : Abioma fastuosa — Commersoma burly amia (Lmti) —■ Hehcter&s htrsufa — 
Klemhovm hospifa — Pterocymbium Unctonum (Blanco) — Pterospennum diversifohum — 
Sierciilia crassitamed — 5 foetida —- S oblongata — S stipularis, 

Malvaceae . Bombyddendron VidaUanum — Malachra fasciata — Sida acuta — Tnesoesia 
Lampas (Cav ) —- 1 /rend lobata 

Tiliaceae Columbia Blcmcoi — Corchorus ohtonus — Grewia bilamellata — G enocarpa — 
G multi flora 

Mqraceae Alleanthns glaber — Artocarpus communis — Ficus Benjamma — F Fotstenii — 
F pachyphylla — F palawanensts — 

Boraginaceae Cordla, cummgtana and C Myxa 
Gnetackae Gnetum sp 
Bombaceae Bombax Ceiba . 

Ulmacbae . Trcma on entahs 
AHOnaceab : Gomothalamus A muyon 

(2) Non bast fibies 
■Gramineae : Dendrocalamus MerriUianus 
Menispermaceae . Anamirta Cocculus 
Palmab . Cocos nuczfem •— ( Corypha data) 

Zingiberaceae Amomum sp, 

(3) Staudaid cordage fibres. 

Amaryleieackae Agave cantala 
Musaceae : Musa textilis . 

Preparation processes may be classified as (1) plainstrippmg and (2) 
44 water retting The two methods yield very different products. One 
series of experiments was conducted on test pieces in an open air-dry con¬ 
dition and the other on specimens that had been immersed in fresh tap 
water for 24 hours. A primitive wooden rope laying apparatus is describ¬ 
ed and illustrated. 

Tables are given showing the tensile strengths per unit area of dry 
and wet tests, and also of breaking length of the ropes tested (that length 
which when suspended at one end will cause the specimen to break of 
its own weight). Popes made of the strongest and lightest fibre gave the 
highest breaking length. The elongation of bast fibre ropes is generally 
less than that of most standard cordage fibres. The minimum and 
maximum averages for dry and wet specimens are 6 and 16 % and 9 
and 25 % respectively. 

The final summary Table gives all the species with the averages of 
tensile strength tests, breaking length, weight per unit length, elonga¬ 
tion, girth, diameter, etc. The following have here been selected to in¬ 
dicate the species which gave the most successful results.— 

X. Gnetum sp. —The Gnetum fibre is the most tenacious and has the 
highest breaking length 8.450 m., and is exceptionally pliable and com¬ 
pares favourably with two high grades of abacd rope, and a high grade 
machine laid maguey rope* It heads the fist even after wetting for 
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24 hours, and shows augmented tenacity, 31 % strength. Results show 
:n the other cases that wetting generally causes a slight decrease m ten¬ 
sile strength of most bast ropes Gnetum is both durable and reliable, 
and is therefore preferred for making wild hog traps, and for trawl fishing 
and mounting seines 

II. Abroma fastuosa . — This has a high uniform strength which com¬ 
pares favourably with machine made abaca rope, and is only second to 
Gnetum sp in breaking length, but this fibre is unsuitable for use in 
the wetted condition. When dry it is much valued. 


Comparison table. 



Mean 

breaking 
length * 

Average weight 
per unit 
length 

Average elongation 
at the instant of rupture 

1 

Dry 

Wet 

Gnetum sp . 

Abroma fastuosa (crude strips) 
Abroma fastuosa (retted bast) 

s.450 m 
5.770 m | 
7 740 m 

19 7 gr per m ' 

83.7 » » » 

20 2 » in 

10% 

to 0/ gauge 
12 /o length 

no test 

12 % 

t, 0/ gauge 

A 3 /o length 
no test 


Full details are given with regard to the description of each species 
by the author, and Tables are made giving records of each individual test. 

In connection with the fabrication, it may be mentioned that nearly 
all the bast fibre ropes are laid with three strands with the exception of 
one case which had only two. The so-called u diameter' of the test 
specimens given, was calculated upon the assumption that the girth mea¬ 
surement of the rope is a true circle (1) 

Results show that the maximum tensile strength of fibres is ob 4 aimed 
when they are tested in their untwisted condition Experiments by 
Reamur show that vegetable fibres lo-e anywhere from 14 to 39 % ori¬ 
ginal strength after being twisted into shape 

1105 - Desmodium lefocarpum and D. tilaefolium as Fibre Plants.— See 

No i*k> 7 of this Rcmw. 

1106 - Experiments with Peanuts in Mesopotamia — The Journal of the Royal Society 

of Arts , VoL LXVIII,No 3507, pp London, Peb 6,1Q20. 

An interesting account of a successful experiment carried out at Eel- 
lujah, on the R. Euphrates, about 38 miles west of Baghdad, has been 
furnished by the United States Consul at Baghdad. It should be noted 
that except for a little sesamum and linseed, practically no oil-seed 
had previously been grown in Mesopotamia 

One-tenth of an acre was sown in June and the crop lifted in November 
and although the cultivator was inexperienced, the crop when first lifted, 
gave 2530 lb of nuts, which when dried gave 1800 lb., per acre. Pea¬ 
nuts ate already in considerable demand, large quantities having been 

(i, tee Philippine Journal of Science, Vol 13 (19x8), pp. 285-339 (Ed) 
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imported from India At present the nut is consumed in a parched state 
or is used for making sweetmeats Dater, when the production exceeds 
the local demand, the surplus will find a ready export as an oil-seed The 
variety grown 1 a tight-husked variety, with a bright red skin, known 
as the small Japanese It has the advantage of being quick growing, 
requiring comparatively little water, and being ea y to dig 

lyocal merchants are much interested m this entirely new pro¬ 
duction Demonstration plots at various centres were to be arranged for 
this year by the Agricultural Department and it should be possible to 
establish thi^ crop on a commercial scale in a short time. 

X107 - Oil and Oil Cake from Tobacco Seed. — Paris, T.,m Boiuthno ucmco del r. istituto 
Scientifico sperimentale del tobacco, Roma-Scafati (Salerno), Tear XVII, No r, pp. 101-x 51 
Scafati, Jan.-March, 1920 

The tobaccos which are not topped and are used for cigarette making 
are chiefly the Levantine varieties Xanti-yaka and Herzegovina, and to a 
lesser extent the Porsucian, Ayassalouc and Samsoun varieties. In Italy 
they are widely grown m the province of Lecce and they are now being 
tested in the provinces of Teramo, Chieti, Catania and Trapani. 

Each Levantine plant yields, on an average, 2 5 gm., of seed, but 
others, like the “ Brasile leccese ” produce about 40 gm. About 140 mil¬ 
lion plants of Levantine tobacco are grown in Italy at the present time, 
and yield frdm 2000 to 2500 quintals of tobacco seed per annum, even 
when losses are allowed for. The composition of the seed is given in the 
following table. 

Per cent. 


Water . . . . ... 9,*7 

Crude protein .. 21 87 

Crude fat . 37.68 

Starch and sugar . 005 

Pentosans ... ......... . . a 90 

Cellulose] .... » . 7.15 

Crude ash. *. 3 84 

Composition of the ash. — 

Sulphuric anhydride. 1.97 

Phosphoric anhydride. 22.13 

Sodium oxide* -. 3*48 

Potassium oxide. 2805 

Calcium oxide .. 9.54 

t Magnesium oxide .. 14*63 


The seed can therefore be used as a source of oil. 

M. D D’Amati, of Cerignola, during experiments made by authority 
of the Ministry of Finance, obtained 30 % of oil from the seed, using hy¬ 
draulic presses working at a pressure of 350 atmospheres; the residue 
still contains 3 to 4 % more which can be extracted by means of solvents. 

The oil-cake is the colour of tobacco, hard, compact, and not easily 















1282 


SUGAR CROPS 


sugar crops 


broken The following tables give the composition, and coefficient of 
digestibility of this cake. 


Composition 


Water 

11 *>3 % 

Crude protein 

2b 63 > 

Crude fat 

1 O4 > 

X—free extract 

31 41 » 

Cellulose 

IQ 90 

Crude ash 

6 59 1 

Coefficients of Digestibility . 


Piotem 65 ° 0 



Crude fat bo ° 0 
N—free extract 75 % 

Cellulose 45 °o 

The nutritive ratio is very narrow (1 80), but this can be corrected 
by the addition of bran or other starchy materials, by avoiding the extrac¬ 
tion of too much oil 

An annual production from 2500 quintals of seed would yield 800 
quintals of oil and 1 600 to 1700 quintals of oil-cake The cake does not 
contain nicotine and can be used as a cattle food, it is very rich in 
nitrogen, and would constitute an excellent fertiliser 

The oil is clear yellow in colour, without smell or strange taste , it 
is excellent for burning, for making soap, etc. The author considers 
that it is can he used for human consumption, as it contains no harm¬ 
ful substances It is semi-drying, absorbing 5 16 % oxygen in 2 days 
and 6 21 % in 8 days (determined by the Livache method). 

1108 - Production of Henna in Morocco. — See No 1115 of this Review , 

1109 - Vitality of Beet Seed in the Soil. — Scbribaux in the Com pies Rendus de VAca¬ 
demic d'ALucultare de France ol VI, No 33, pp 799-801 Paris, Nov 10,1910. 

In 1920, the author harvested beet at Montedoui (Eure-et-Loire) from 
fields which had not grown beets for 3 and 8 years The explanation was 
the germination of the hard seed, always capricious, which took place 
over several years and m various seasons. 

The appearance of roots in the different parts of the rotation in a 
beet farm was thus quite natural. The surprising thing m this particular 
case was the lateness in germination of a considerable number of seeds; 
in certain plots the number was about t per cent., on certain parts of the 
oat stubble as many as 50 per sq. metre (probably at places where the 
seed-plants has been heaped). 

They appeared more frequently on certain patches, either because the 
soil was more clayey there, or because they preferred the headlands, etc.; 
this shows how much the physical condition of the soil distinctly influenced 
the evolution of hard seeds. These facts are instructive for the pro¬ 
ducers of beets with rich seeds In order to avoid mixtures that might 
i hma their selection, they should avoid as much as possible, growing seed 
beets on the same piece of land, even at very long intervals. To 
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avoid this, they should try to produce varieties that do not yield hard 
seeds 

mo - Seed Production by Cultivated Beets during the First Year. — Mvsxraii, m , m 

IJ Italia agricola Yeai 57 , No 7, pp 200-301. + 4 fi^s Fiaccn/a, Tuly 15, iqzo 

A critical review of Dr Cassei/s article on the same subiect (1) based 
on the results of methodical studies carried out by the author since 1910 
at the R Stazione sperimentale di Biecoltura at Rovigo (2) 

Annual anj> Biennial Qualities of Wild and Cultivated Ty¬ 
pes. — Annual, biennal and perennial types of wild and cultivated beets 
occur With the help of continuous selection, cultivated beet has gra¬ 
dually acquired the stable equilibrium of a biennal plant However, 
m the wild state there is a predominance of types which flower and fruc¬ 
tify in the first year, and whose roots retain sufficient reserve for the 
production of seedbearing cym.s during 2 or more successive years 

It is easy to displace this equilibrium, 1. e. t to obtain types mainly 
annual and biennial both in wild and cultivated plants by starting from 
types with opposite characteristics. The equilibrium may be only pre¬ 
valently (and not absolutely) annual or biennial, for it is not possible to 
fix the annual or biennial character. 

De VbiES calls these types of plants uafixable ”, for continuous 
selection fails to eradicate the tendency of the biennials to seed during 
the first year and vice versa. Under different conditions, the same seed 
may produce a high proportion of annual plants that are mostly 
biennial. The author considers that the opinion expressed by Dr Oas- 
SEL and many other authors, viz., that the first-year seeding of the beet 
constitutes a return to the primitive or wild type, that is, an atavic re¬ 
turn, is therefore unjustifiable 

The conflicting results of experimenters who have traced the progeny 
of annuals derived from biennial parents should probably be attributed 
to the diverse nature of the subjects primarily used in examining the 
transmissibility of the tendency to seed during the first year. 

By isolating plants in flower and studying each descendant separa¬ 
tely a distinctly different behaviour can be observed in the descendants 
according to their parentage 
As a rule — 

(а) Beets which seed early tend more easily to produce annuals 
(these are nearly always characterised by the absence or small number 
of leaves at the base of, and along, the cymes, and by small thin roots 
more or less woody tissue). 

(б) The tendency to produce annuals is only exceptionally transmit¬ 
ted to any great extent by beets that seed late (leaves are normally present 
in abundance along the cymes and at their base, the roots do not diverge 
from the normal weight and their tissues are either slightly or not at all 
ligneous). 

(c) Beets which have descended from the so-called “ rosettes ” or 

(i) See M i April, 1920, No. 422 Bee also R,, Jan., 19x9* No. 9. 

(z) See Hay 1917 No. 4275 Jane 1918. No. 845 (&d.) 
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" annuelles .manquees ” type have very little or no tendency to became 
annuals. 

A fact which has not yet been explained, is that in every case and 
under the same conditions, beets that seed in certain years yield progeny 
m which the tendency to transmit the character is more pronounced 
than in the progeny of similar plants which seeded m other years 

Is the annual tendency a sign oe degeneration due to de¬ 
fective selection ? — Dr. Cassel replies in the affirmative, but the 
author remarks that it is very easy to obtain beets that tend to seed in 
the first year, both from beets rich in sugar, that is, very much selected 
beets and from very poor types 

The influence of soil and season on seeding — All the workers 
are agreed that plants from the same seed show different tendencies to 
“ rogue ” according to the cultural conditions under which they have 
been placed. Early sowing has a particularly marked influence on pre¬ 
mature seeding. 

The infl uence of the soil on early flowering has been recognised by 
most workers, and some experiments made by the author have cleared up 
certain doubtful points on this subject 

(1) In 1916, comparative sowings made on the same day and with 
the same seed ga\e very different percentages of early flowering on land 
manured with different fertilisers, these varied from 1 4 o 2 % on non-man- 
ured sandy soil to more than 50 % in open soil that had been heavily’ 
manured 

(2) The remarkable tendency to rogue, of beets in the 2nd or 3rd 
generation derived from annual parents is shown even though sowing 
is late, and when not even arrested growth or other causes can provide 
an explanation. 

In 1918, the author obtained more than 90 % of annuals from seeds 
sown on April 26 (i e, later than in the Rovigo district), and which 
showed a tendency to behave like annuals in 1919, although in smaller 
numbers and despite sowing effected in July 

It is a recognised fact that beets may not seed even in the second 
year and this is why it is questioned whether seeds from beets that have 
flowered m the third year may give progeny less liable to rogue in the 
first year, and some workers have concluded, from their own experiment¬ 
al results that this is so, but Prof. Munerati is unable to agree with them 
on this point, judging from his own observations. 

mi - Isolation of Sugar Beet for Seeding Purposes. —Vumorik, j., m Comptes Hindus 

de V Acadimie d’Agriculture de France, Vol VI, pp 365-369 Fans, April, i(.ioio 

The author first explains that iu his laboratory at Verri&res, the rich- 
test or first-class roots are examined one by one in respect of their pro¬ 
geny, the lines so obtained serving as a basis for future selected seed-bear- 
rexs; then he describes the method used for isolating the roots. 

Each beet is surrounded by a galvanised iron sheet half buried in 
the soil and to which is fixed a doth impermeable to pollen. The whole 

fitio-tti*] 
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is supported by a strong stake stuck in by the root and carrying wooden 
hoops to support the cloth. The plant is thus enclosed in a kind of tent 
with an opening that can be closed if desired, pollination is assisted by 
shaking the central stake. 

The operation is usually performed on half-roots, the other half 
being left to flower in the open air If this other half is considered to be 
of special value it is isolated by distance (“ Raumlich-isoliering ” in the 
German) 

In spite of the bad conditions under which the plant grows if experi¬ 
mented with in this way, a sufficient number of seeds is obtained to 
permit of judging purity of the plants isolated The author confirms 
the existence of self-sterile plants, and gives Tables showing the weights 
of the seeds obtained from them No cases of degeneration were ob¬ 
served with these isolated plants The sugar-beet, however, has recessive 
characters, except as regards the weight of the seeds 

The author confirms this by quoting, as an example of perfect, 
recessive fixation, certain strains of mangolds with red leaves and green 
petioles which never produce plants with red leaves and petioles. There¬ 
fore it must be admitted that abnormal characters such as red leaves 
and yellow skin are due to defective isolation. 

1112 - The Effect of Salinity on the Growth and Composition of Sugar Cane Varieties. 

— Row, K K , m The Agricultural Journal of Indi'i, Vol XIV, Rt 4, pp 486-493. pi 3, 
charts 5 Calcutta, 1919 

Soft, thick, juicy varieties of sugar cane do not come up at all in saline 
land, whilst, thin hard and less juicy varieties come up fairly well The 
former may however succeed better under less saline conditions, and 
this difference is traced to be due chiefly to sodium chloiide. 

The effect of saline irrigation is to give an impure juice containing 
large amounts of chlorine and potash and a determination of chlorine 
alone, which is comparatively easy, will give an idea of the approximate 
quantity of the potash. 

As the usual method of determining chlorine by evaporating the 
juice, igniting the same, and determining the chlorine in the water extract 
is not quite feasible in a field laboratory, the author proposes a new me¬ 
thod of directly determining chlorine in the juice by lime water and 
alumina cream; 50 c.c. of the sugar cane juice is measured out into a 
100 c.c. measuring flask, neutralised with pure lime water, 25 c.c. of 
alumina cream added and the whole then made up to 100 c.c. with dis¬ 
tilled water. This is then transferred to a beaker and kept covered on 
a sand bath for some time till albuminoids etc,, in the juice begin to 
coagulate and settle down. On filtration the filtrate is found to be dear, 
and ready for titration. Tor impure juices, a small quantity of bone char 
may be added to ensure a clear filtrate; 25 c.c. of this filtrate {equi¬ 
valent to 12 y 2 c.c. of the original juice) are taken and titrated against 
decinormal silver nitrate solution: though this method gives slightly 
higher percentages than that obtained by the ignition method, the results 
give a correct idea of the relative quantity of chlorine in the juice 

* [uu-insj 



1286 


STIMULANT PLANTS 


STIMULANT, 
AROMATIC, 
NARCOTIC AND 
MEDICINAL 
PLANTS 


The chlorine content of a variety depends upon. a) Conditions of soil, 
water etc under which it is grown, b) the nature of the variety itself 
The effect of large quantities of chlorine in any juice is to lower the su¬ 
crose purity, and glucose contents of that juice. A high percentage of 
soluble salts in the juices of canes grown under saline conditions is usually 
associated with a low glucose content and interferes with the crystallisa¬ 
tion of sucrose 

ii 13 - Extended Cultivation in Java and Introduction inte Indo-China of Two New 
Varieties of Sugar Cane. — See No. ioS^ of this Review, 

1114 - Coeoa Production in the British Empire and other Countries. — The Bulletin 

ol the Imperial Institute, Vol XVlI,No i,pp 40-95 London, Jan -March, 1910 
la this article a comprehensive account is given of the present pro¬ 
duction of cocoa within the Empire, but an account is also given with 
regard to production in other countries. 

Among the countries of greatest export Trinidad may be taken, with 
Venezuela, as an old cocoa producing country which has steadily been 
increasing its output during recent years, and the Gold Coast affords the 
most striking example of quick development of cocoa cultivation in any 
country where it is grown. The Table shows the production of raw cocoa 
in the chief producing countries in the years 1912 to 1917, as far as figures 
are available. 

The relative importance of cocoa growing in some of the chief countries 
of production is indicated to some extent by the following figures, showing 
the exports of cocoa in cwt., per square mile: 


San Thome . . * 

. . . 

.... 

.. 1487.9 

Grenada 

. . 

. 

• • 785.7 

Trinidad . . 


. 

0305 

San Domingo 


. 

. 21 1 

Gold Coast (1) 



. 12 6 

Ecuador. 



56 

Venezuela . . 


. 

. . 0 B 

Brazil. . 

. 


. . ) 2 


(x) Coli ny and Dependencies. 

To the first three of these countries Fernando Po should be added as 
an island where cocoa plantations absorb a preponderating share of the 
land used for agricultural purposes. 

Only three species of Theobroma need be recognised as constituting 
raw cocoa as exportednamely: Theobroma Cacao, T. fefflagona, and 
T. sphaerocarpa. The first is that in most common use, and has split 
up in cultivation into some well marked varieties which are grouped as 
follows : ‘ Forastero ”, ” Criollo ", and “ Calabadllo <t . 

According to Van Ham,, 1914, "Criollo ” cocoa is grown only in Vene¬ 
zuela, Ceylon, Java, Samoa, Madagascar and Nicaragua, and “ Forastero ” 
is also found in those countries but alone in Ecuador, San Thome, Trini- 
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Production of Raw Cocoa , 


— -■ ■ ' 1 


1 

— — _ 

- 


2 ■=- — 

Paises 

1912 

1913 

1914 

»>15 ‘ 

I9I6 

1917 


Cwt 

1 

Cwt 

Cwt. 

! Cwt 1 

Cwt 1 

Cwt . 

Gold Coast 

772 933 

1 on 071 

1 

1057 704, 

* 545 550 

1 

* 443 23S 1 

I 819 2S0 

Trinidad - * . 

377 764 

429 bio 

566 499 

4S2 870 

479 393 

626 294. 

Grenada 

101 043 

105 284 

103 690 

120 402 

IOQ 772, 

— 

Jamaica 

65 675 

46359 

72 299 

68 487 

64 360 1 

— 

St. Ducia 

17094 

14 588 

14 232 

18 478 

14575 

II 716 

Dominica 

11 609 

0 560 

8 602 

10 664 

5 514 , 

— 

St. Vincent 

2 005 

1 9081 

2 010 

2 114 

X596 1 

I 1 9T 

Montserrat 

33 

40 

2 4 | 

20 

491 

— 

Total Brit W, Indies 

568 

60 ? 340 

1 

?66 356 j 

?03 044 

675 *259 

— 

Nigeria. 

67 Soi 

72 427 

98 777 

182 09b 

179 *21 

308 841 

Ceylon 

7 i 754 

68 526 

54 633 

S3 483 

73 245 

72 697 

British Guiana 

102 

5°5 

445 

; 533 

41b 

71 

Uganda. 

— 

— j 

— 

154 

258 

— 

Bnt. Honduras 

93 

445 

184 

164 

W 164 

— 

Fiji. . . . 

8u 

70 

108 

94 

21 

| - 

Mauiitiub 

— 

19 

20 

20 

— 

— 

Seychelles. . 

14 

15 

4 

3 

— 

: 

Total, Bnt. Empire . 

i 481 000 

1 ?60 44 ? 

1 9 ?& 201 

:i 515 161 

% 3?! «o 

% 85 ? 500 

Brasil ... 

609 S40 

595160 

802 236 

885142 

b6o 347 

1 094 5^1 

Ecuador 

70s 374 

774 7^3 

S2Q 025 

728 4t>i 

839 606 

800 OOO 

San Thome 

660 571 

6 57 651 

655 853 

1 588 371 

552 797 i 

C>°7 753 

San Domingo . 

410 069 

383 264 

408 335 

1 397 96o 

414293 

478 OOO 

Venezuela . 

281 245 

1 291402 

352127 

1 359 724 

298 760 

394 437 

Cameroons 

89 580 

103 636 

(2) 80 oool 

! (3) 

(3) 

(3) 

Fernando Po 

43 876 

55 588 

61 858 

76 058 

65 909 

73 73 " 

Dutch Guiana 

19 006 

30 077 

37 252 

33 <>II 

39632 

37 92 i 

Java . . 

4 $ 534 

I 41 30Oj 3 t 112 

28 713 

28 949 

30 600 

Haiti . 

61 306 

| 34 9921 41837 

35 at, 7 

39622 

30 364. 

Cuba 

39 368 

27 636 

36 228 

| 33 060 

29 500 

29 500 

Belgian Congo , « 

16 633 

17 OOO 

9503 

12 200 

15 152 

15 3IO 

Guadeloupe . 

18 196 

17 878 

22 12O 

(s) 

( 3 ) 

( 5 ) 

Samoa . . . 

1 { 400 

16 OOO 

(2) 13 OOO 

( 3 ) 

(3) 

(0) 

Martinique 

9 860 

ID 305 

8 835 

( 3 ) 

(3) 

(3) 

Costa Rica . . . 

6 08 

1 7 559 ! <3 496 

( 3 ) 

( 3 ) 

( 3 ) 

Other Foreign Coun¬ 


1 

1 

I t 



tries {4) * . * 

(a) 18 400 

0 

0 

*0 

G\ 

H 

|(s) 20 OOO 

(2) lG6 OOO 

1 

H 

Qi 

O 

O 

O 

(a) 179 000 

World's Total {5) 

4 534 000 

4 844 000 

I 5 394 990 

5 83 V 959 

5 879 #«# 

6 678 009 


(1) figure for 1915 — (2) Estimates. — (3) Included in “ other Foreign Countries *\ — 
(4) Columbia, Mexico, Togoland, Gaboon, German New Guinea, Madagascar, French Guiana ^ 
German East Africa, Ivory Coast, Dahomey, Reunion and New Caledonia; and in 1915-17, 
also Cameroons, Guadeloupe, Samoa, Martinique and Costa Rica — {5) Approximate figures. 
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dad. West Indies, Gold Coast, Surinam etc. The cocoa in Trinidad has, 
however, been classed by Hart (igri) as Tnnidad “ Criollo 

T pentagom i-. a native of Central America, and is grown on a com¬ 
mercial scale only in Nicaragua, Mexico, and Guatemala. It gives satis¬ 
factory stocks for T. Cacao 

T. sphaerocarpa is said to be common in cocoa plantations in. San 
Thome. 

Details are given with regard to cocoa production in individual Brit¬ 
ish Colonies and Protectorates, especially the Gold Coast where refetence 
is made to the fact that the natives do not pay sufficient attention to the 
combating of pests (Sahlbergetta singulans, S theobroma and a Helopeltis 
sp., etc) and also to diseases that are so likely to increase to a damaging 
degree 

Amongst those Possessions which have attained importance in. respect 
to cocoa production, the West Indies and Ceylon appear to offer the best 
prospects for further extension of plantations under European control, 
and the Gold Coast and Southern Provinces of Nigeria under native farmers, 
but the introduction of better cultural and manufacturing methods is 
first necessary in respect to the native plantations. 

A Table gives the quantities of raw cocoa consumed in various coun¬ 
tries from 1911-1913, United States, and Germany taking the head 
of the list. Further Tables give details of the imports and exports con¬ 
nected with the cocoa trade of the United Kingdom, and points of in¬ 
formation are given indicating extension prospects in the future. 

1115 - The Aromatic Plants of Moroeeo. — r Gatteeosse J , i,a conaudre, le carol, le 
cuminetleur culttue anMaroc, m Lti Parfumern Moderns, Year XIII,No. 1 ? pp t- 5 I^ons, 
1920, — II lye lienne an Maroc. Ibid , p. 3. — III, lyes plsantes a parfnms au Maroc, fUd. 9 
p 12 — IV Djs IyORGUES, J , lyes plantes aroma.tiqu.es du Maroc Ibid 9 pp 1T-21. — V , 
Statisbques Ibid., p 22 

At present, there is no European industry of the distillation of per 
fume plants in Morocco. The natives, however, use large quantities of 
scents, which they make with primitive apparatus, employing simple me¬ 
thods. It is certain, however, that the good, irrigable soils, which occur 
in almost all the pacified regions of Morocco, and especially in the district 
of Marrakech, would be most suitable for the systematic and intensive 
cultivation of flowers. The aromatic or scented plants of the country 
are not limited to the cultivated varieties, and many wild flowers of which 
but little is known are well worth the attention of those engaged in the 
perfume industry The following is a summary of the chief aromatic 
plants of Morocco, arranged according to their families. 

Rantin'cttl aceae :— Nigella saliva b< is grown on a very limited 
area in Morocco; m.11915, however, 397 kg., of the seeds of this plant was 
exported. Nigella damascena U., N. arvensts L,., N. hispanica h. var. in¬ 
termedia and N. sativa b. grow wild in the country. 

Cruciferae : — Nasturtium ojfUinale b- (water-cress) is also grown 
on a very small scale, In 1914, 1568 kg., of seed was exported, but the 
next year the amount fell to 393 kg. Cochiearia armoriaca b. (horse-radish) 
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is also grown in Morocco, its seeds being exported for use as a condiment, 
but during the war there has been little demand for them. The export 
in 1913 was 12 329 kg, but fell to 5973 kg., m 1915. The aromatic root 
is rised in perfumery. 

Capfaridaceaje '—Capparus spinosa L (caper) grows wild on the 
Moroccan coast, especially in the South Its aromatic buds, or capers, 
are gathered regularly Before the war, the export trade was chiefly 
directed to Germany, but now the chief buyers of capers are the English 
and Erench In 1915, Safi exported 2600 kg., of capers to England and 
France, as against 3339 kg., to Germany on 19x3 

Geraniaceae 1—Pelargomum Radula L’Her var. rosodora (pink 
geranium) and another commoner kind that is not yet exactly determined, 
grow plentifully in the gardens of Morocco. P. radula var rosodora from 
Algeria which yields a much prized scent, is largely cultivated throughout 
east Morocco. The finest crops are now grown at Oujda and the plain 
of Triffa. The “ hamri ” and “ tirs ” soils of the west coast of Morocco 
seem to suit this geranium equally well. Large areas were planted under 
it at Casablanca and Marrakech in 1919 

Rutaceae :— Citrus sp. There is a primitive native distilling industrv 
of AuraniiacecB centred at Fez and Marrakech. In the neighbourhood of 
Fez, over 10 000 Seville orange trees are to be seen, but at Rabat, the 
sweet orange-tree predominates, whilst the mandarin is the favourite 
at Marrakech, and sweet and acid lemons trees axe plentiful in the South. 
The weight of fresh flowers yielded by a Seville orange-tree (the average 
of 89 trees in the Marrakech Experiment Garden) was 6.830 kg., in 1915, 
and 2.573 kg., in 19x6, which shows a marked seasonal variation. The 
Service des Domaines and that of the Tldbous (property of Religious 
Communities) possess plantations of Auranticacece, where the flower crop is 
sold in the trees by public auction. The natives usually distill these blos¬ 
soms (the flowers of the lemon-tree, orange, Seville orange, and limes, etc ) 
mi xed together by primitive methods that produce a scent that is much 
used by them. However, there always remains a certain quantity of 
orange-flower water for export, chiefly through the ports of the Spanish 
zone; the amount has been increasing of late years, and has risen from 
328 kg., in 19x3 to 1187 kg. in 1915. The price of orange-flower water 
i$ about x franc per litre. Extract of neroli is not made by the Arabs 
as they are too badly provided with apparatus. 

Anacajrbiaceae : — Ptslacia vera L. (or the pistachio) is a shrub some¬ 
times cultivated. Pistacia attantica Desf is a larger plant than the true 
pistachio ; it has aromatic fruits, and is widely grown in Morocco and 
Algeria 

Rosacsae: — Rosa sp., The scent rose of Morocco appears to be a 
variety of Rosa mosohata L. Roses are only cultivated on a large scale 
in Maghzen Morocco, in the neighbourhoud of Marrakech, though they are 
grown to some exdent near Fez and Tetouan. At Marrakech, all the 
gardens are full of roses South of the Atlas Mountains, the only roses 
known are those of Sous and of Taroudant, a town which, exports many 
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dried rose-buds to Marrakech. In the gardens of Marrakech the roses are 
not planted thickly, but are grown on the borders of plots or in spaces bet¬ 
ween the trees bordering the walks. In spite of the rare occurrence of 
spring frosts, the rose-crop is poor, owing to lack of care m cultivation. 
One bush bears an average of 500 to 700 flowers, weighing, when fresh, 
from 1 kg , to 1.5 kg. The real centre of the dried-rose industry is the region, 
still almost unknown, lying between the Upper Atlas in the north, and 
Djebel Sarro in the south, and perhaps to some extent, the neighbourhood 
of Tamghrouth and of Tafilalet; these roses are exported by way of Safi 
and Mazagan to France and Spain. Much is said of the roses of Tafilalet, 
but none of the varieties on the market of Marrakech seem to come from 
that region. The roses most prized in Marrakech are from the oases of 
Skouras and Daddes where the population is extremely dense. On the 
Marrakech market, the so-called “ Fntifa ” and " Glaoua ” dried roses 
are also sold, these appear to be produced in the Atlas Mountains them¬ 
selves, but according to an official report, they are less in request. Safi 
and Mazagan exported 25 329 kg , of dried roses in 1913, 8536 kg , in 1914, 
and 18 541 in 1915. At the present time, these flowers are also exported 
from Casablanca and Mogador : they go, not only to France and Spain, 
but also to the United States and Tunisia. The following table shows 
the distribution of this trade during the war, in 1916 and 1917. 



Casablanca 

Mazagan 

1 ! 

Sail | 

Mogador 

1916 j 

j 

1 2 702 kg 

' 3 836 fr 

i 

9 767 kg 1 

12 001 fr 

1 

I 

12 453 

22 380 fr { 

3 039 kg. 
3 039 fr. 

1917 . 1 

1 

2 015 kg 

7 999 fr 

3 788 kg 

5 588 fr i 

6519 kg 

8 141 ft. 

1 

589 kg. 

913 


The flowering season lasts from the beginning of April to the end 
of May. The women employed in gathering the roses are paid from 
0.50 fr , to o 75 fr. per day, the men being paid from 2.50 fr., to 3 fr. The 
flowers are sold by the ‘ retal khodan ” of 0.864 kg. In 19x6, the price 
varied from 1 40 fr. retail, to 0.80 fr. wholesale. Distillation is carried 
out on the spot, by a very primitive process; in Marrakech, about tea 
small traders distil some 10 000 kg, of fresh roses monthly, obtaining 
approximately 5000 kg., of rose-water. As a rule, however, the natives 
of the middle and leisured classes make their womenfolk distill the rose¬ 
water they use so largely from the flowers of their own gardens. The 
great demand for this scent has a considerable influence on the price 
of fresh roses, but the fact that the scent is sold on the spot would greatly 
reduce the cost price of rose essence, if it were made commercially. 

Marrakech also supplies the coast-dwellers with small quantities of- 
rose-watex at prices that vary according to the quality, but usually about 
2.20 fr. fJer litre 
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The dned roses (entire floral buds) from Sous and Diaa arrue daily 
at Marrakech from May until the end of June. The Daddfes roses art the 
most in request, and fetch the highest pi ices; aftei them come the Skouras 
roses It is estimated that 40 to 80 metric tons of roses, of the value of 200 < *00 
fr., leave Manakech annually The transaction' are carried out at the 
Mellah, m the “ fondouk ”oi the druggist’s shop, always an important place 
m Aiab countnes. Formerly, the “ quantai attan ” (54 kg ) was worth 8 
to 12 fr., but m 1915 the price staited at 20 fr. and lose to 35 fi at the end 
of the season. In 1916-1917, the high prices kept up and e\en inciea sed 
by 25 to 100 fr., between 160 and 175 fr were paid foi 65 kg, dunng the 
1918 season. The principal market for loses is, howevei, Morocco itself, 
for only some 30 tons were exported. 

It seems that the rose-bushes now found at Marrakech and Taroudant, 
etc would yield largei ciops with better cultural caie and the giadual 
replacing of plants past beanng. On the other hand, all the legions of 
Morocco contain soils suited to new plantations, which could be manageci 
by competent natives. Thus it would appear that no practical difficul¬ 
ties stand in the way of extending the cultivation of roses. 

IvYXHRACEAE: Lcrwsonia alba Taint. (— L. tnermis T.) is the plant 
known as henna; it is chiefly grown m the neighbourhood of desert zones, 
and is greatly usea by the Arabs. Its fragrant floweis could also be employ¬ 
ed in making perfumes, and it is one of the most important dye-plants of 
Morocco. In 1917, according to the Terbib statistics, the henna crop co¬ 
vered 161.35 hectares, which were distributed as follows: — 


Regiom 

| Europe? n 

Native 


hectares i 

hectares 

Fez 

— 1 

O 13 

Rabat 

— 

26 50 

Casablanca 

2 O 

7 2 5 

Doukkala . 

: 

O 12 

x 35 37 

' 

Total 

8*18 

l€9*83t 


Morocco produces less henna than it consumes, as can be seen from the 
Customs statistics: 



1913 

| *9*4 

1915 


leg. 

kg 

kg, 

Import 

48 996 

85 392 

99 634 

Export 

900 

I 875 

925 


These figures show the desirablity of increasing the production of henna 
in Morocco. Systematic cultivation trials of the plant have just been 
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begun at the Fez Experiment Faun and at the Experiment Station at 
JIarakech 

Henna is chiefly grown at Azemmour, Sidi-Ali, and Mazagan, and on a 
few plantations in the interior of the Doukkala, but these are of minoi im¬ 
portance Henna is an irrigated crop, and therefoie the plantations aie 
Mtuated near wells, or “ sania® ” (areas that can be irrigated from the same 
well). The area of a sama unuei henna varies from a few areas to about 1 
hectare. The natives only cultivate this plant on clay or sandy loans ; 
light, sandy soils ao not suit it and when grown on such soils, the yield is 
lower, and the plantations last but a short time, 5 or 6 years, whereas 011 
shallow, calcareous soils they grow for 10 years on an average. Water con¬ 
taining much salt is very injurious to henna. It is usually grown with a 
catch-crop The land-owner provides the “ sania ” and furnishes the ani¬ 
mals required to work the “ noria ” during the growth period At Maza¬ 
gan, the yield is estimated at 600 to 900 kg , per hectare 

The prices vary according to the seasons and the quality, the average 
price of a quintal of leaves being from 200 to 220 fr. The chief market of 
the Sid ; -Ali region is Souk-el-Tnme of the Chiadma Chtouka. The whole¬ 
sale buyers afterwards supply the different centres of the coast, going as 
far as Rabat, and even Tetouan, whither the henna is carried by coasting- 
vessels. 

Umbemjokerae : —Different varieties of Fcemculum (fennel) are found 
wild, as well as cultivated in the gardens snrioundmg the towns; amongst 
them are Foen. -piperit urn Sweet Foen duke Mill, and Foen. Clarryi, the last 
named species having a very characteristic and disagreeable odour. Varie¬ 
ties of Anethum (dill-seed), are also grown for use as condiments and give 
rise, like the fennels, to a certain amount of local trade 

The cultivation of Carum Carvi E. (caraway) was practised successfully 
as early as the twelfth century , it is localised in the region of Meknfes, where 
in 1917, the harvest reached 15 tons. In the vicinity of Meknes, where the 
caraway is grown on rich, deep, irrigated soil, the seeds are sown in seed¬ 
beds in October. When the seedlings are 20 to 30 cm., high, they are plant¬ 
ed out, care being taken to raise each with some soil adhering to its root¬ 
lets. The caraway is a plant needing repeated irrigation followed by hoeing. 
The crop is harvested at the end of June, the stalks being cut with a sickle; 
they are left some days on the field to dry, and then collected into a heap 
on a threshing-floor, where the fruits are threshed out, winnowed by a cur¬ 
rent of air, and put into a sack. As the fruits fall as soon as they are ripe, 
the state of the crop has to be most carefully watched. This crop is best 
sown in fines 30 cm., apart, and should be thinned out, leaving one plant to 
every 15 or 20 cm., to facilitate tillage operations in general. Tbeprice oi the 
fruits (seed) rose considerably in 19x7, reaching xoo fr, per quintal on the 
coast markets as against 65 fr, which was the average price the preceding 
year. Fa 1914, xo kg., of caraway seeds was exported, 100 kg, m 1915. and 
over xo tons of the 1919 crop have already been exported. This ancient 
Arab crop is finding a wider market and exportation and once started, 
will continue to increase steadily and extend- 
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Cumin (Cuminum Cyminum L) is a crop of considerable importance in 
Morocco, both on account ot its market value and the aiea of ground it 
covers. It has long been grown as the Arabs cultivated cumin in Morocco 
and Algeria in the thirteenth century According to the statistics of 
Terbid, 539190 hectares were ander cumin in 1917 , of these, 23 22 
hectares were m south Chaoiua and the rest were m the Marrakech 
region, which is the centre of the industry 

In the southern regions of Morocco, cumin is sown broadcast m the 
spring. It needs a light, warm soil, and is harvested in May and June 
When taken to the market, it is passed through a winnowing machine and 
afterwards cleaned by hand by women, the cumin being freed from 12 to 
15 % of impurities before being put in 50 kg., sacks for export. Before the 
war, it was sent to Marseilles, Eondon, Hamburg, and America, and the 
average price vaned, from 80 to 100 fr. Since 1914 the trade has begun to 
extend to Egypt, and Tunisia, and the price has risen considerably being 
145 fr., per 100 kg, on the markets of the Southern ports, and no fr., at 
Marrakech. Most of the cumin is exported from the port of Sarfi; it pays 
dues to the amount of 3 96 fr , per quintal. The export from the ports of the 
Protectorate alone is as follows : 

Year Kg. 

1912 . x 260 500 

1913 . 515189 

19X4 • • 544 935 

X915 • • i.557 38o 

1916 . ... 1.127271 

Owing to the high market prices the cultivation of cumin is increasing 
and it is certain that in some districts of South Morocco where suitable 
soils are not lacking, this plant would yield very paying crops in many 
places. 

Coriander (Coriandum sativum L). is grown in Morocco: (1) On a large 
scale hy European cultivators in Chaouia (2) on small scale by small native 
landowners, who cultivate it chiefly as a matter of tradition. Since it has 
become an article of export, small scale cultivation is tending to change, 
the Arabs having become more inclined to specialise and to devote them¬ 
selves to a single crop. Fields of coriander are met with m the districts ot 
Marrakech, Safi, Mazagan, Fez, and Casablanca In 1917, there were 2592.42 
hectares under coriander m Morocco including 2580 68 hectares in Chaouia. 
Therefore at present the latter district alone can be regarded as producing 
coriander. The industry has extended rapidly ; whereas only 707.68 hec¬ 
tares were under coriander in 19x5, there were 1019.93 hectares under the 
plant in 19x6. 

It is sown in the autumn on clean ground, with a warm exposure; the 
soil must be deep and light. When the seedlings come up, they must be 
weeded out, so as tol eave a space of 15 cm., between each plant. Repeated 
hoeing is necessary. The plants attain an average height of 30 cm. 
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ZSTe arly the whole crop (especially in August) is exported from Casa¬ 
blanca. The total exportation for the whole of Morocco was : 


Year 




Kg. 

iyi 2 

. * 

, 


1 795 621 

1913 

. - 



1 4S4 368 

1914 

* 



1 S61 133 

1915 . 

. - 



2 793 5 x 7 

1916 

. - 

. 

- 

2 920 290 


The export tax on coriander is 4 93 f r., pei quintal, and the present price 
at Casablanca is 115 fr, per 100 kg., which represents a considerable ad¬ 
vance on the pre-w ar prices, which were about 25 fr , per 100 kg. The cul¬ 
tivation of coxiandei is also increasing in Morocco where the conditions are 
favourable to the production of good yields. 

It is also grown in Tnpolitama, Fezzan, and Cyrenaica as well as in 
Algeria and Tunisia, but it does not do so satisfactonly there as in Chaouia. 

Dorenuz czmmmkcum :— This umbelliferous plant exudes a substance 
known as anunoniacal gum, which is used especially m Asia, for fumigating, 
making depilatory paste, and in pharmacy (diachylon). From xoo to 
800 quintals are exported annually from Casablanca, Mogador, and Safi, 
at an average price of 60 fr , per quintal. 

The use of the various aromatic Umbellifexae of Morocco and Algeria 
Tunisia would entail considerable study, for m these countries the numerous 
representatives of the family are widely distributed From such study, 
much benefit would accrue to therepeutics, and to the perfume, drug, and 
food preserves industries. 

Coin?osrrAE :— S antohna rosmanmfoha I, seems very plentiful 011 
the high plateaux of Fast Morocco and the Northern slopes of the Middle 
Atlas. It is a very important perfume plant. 

Arktmsu Herb-alba Asso., A glutinosa J. Gay, A. Absinthium F-, A. 
Camphor ala k- and A. odomtissima Desh. all deserve attention from distil¬ 
lers, for they grow thickly and cover extensive areas. 

OnfiA-CSAE; •— J~asminum sp. The sweet jasmine and some other orna¬ 
mental varieties ranch prized by the Arabs and Asiatics, are plentiful in 
all the gardens. 

Xablatae : Lavandula multifidez L :— This lavender grows most exten¬ 
sively in the interior oi the country, but also covers a zone lying along the 
ocean coast: it forms associations with other varieties such as L d&ntata k- 
onthe actual coast, X. pedunculata X,. m S. Spam, and L abrofunoidcs Cav. 
in. the South, (this plant is common m Teneriffe). The chief thick associa¬ 
tions of lavender which could he easily exploited are said to be 111 Haha- 
Chiadraa (in the neighbourhood of Mogador). 

Mentha, sp.:—Mint is a very common plant in Morocco, where nu¬ 
merous scented varieties are reported to be cultivated or to occur wild. 
In 1919, large plantations of mint were made. Among the stiongly- 
seented NTorth-African varieties the chief are M. rotundifolia 3 k, M. 
aqmika I/., M. Dwmdoana Malinv. with an agreeable lemon scent, and 
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the common M. Pulegwhi L,. , M piperita E is cultivated m Arab gardens 
in Algeria 

Thymus sp. —The di lie re tit varieties of thyme could certa nly be 
turned to account, as they are most abundant Enormous associations 
of this plant are found m the Haka-Chiadma. 

Origanum gland ulosum Desi.This plant covers large areas m the 
Gharb, and forms the object of a considerable export trade through 
Tangier and Earache , the exports were as follows • 

Year 

. 275-4 

1913 . 11^51 

101^ .... 10 144 

XQlS . - . . 4G»> 


The Moors cultivate the true marjoram {Origanum Majorana L,.), 
and use the flowers and leaves to scent their tea 

Rosemary is stated to be very plentitul m North Morocco, and to be 
exploited industrially by large firms Here, as in Algiers and Tunis^ 
Rosmarinus officinalis L and R la\iflorus De Noe (a variety with white 
flowers and recumbent stalks) should be met with. 

Little is known of the Moroccan sages, Salvia Auchen Boisa, S. 
aegyptiaca Iy., S. phlomoxdes Asso, „S. algenensis Desf., 5 lamgera Poiret, 
S. mauromm Ball., .S Incolor Desf., >S\ argentea T,. have been found or 
could be found in different part-, of Morocco. 

Iridackve •— The saffron [Croc us saiivus L) is giown in Morocco 
as a dye-plant, but can also be used to furnish an aromatic essence employed 
as a condiment 

The following quantities of ins root (Ins flovenUna L ) were shipped 
from the ports of Mazagan and Safi . — 

Yfi.ll Ka 

191s • « * • 7 * 0 , 2 

1914 1 *» S79 

191 s ; . . 281 

Conipbkak Jnntpenis phoenicca E. (Sabine) is much used in per¬ 
fumery, and is very common in the Mountains (Uppe and Middle Atlas). 
In the Haha-Chiadma it forms large stands together with the iron-wood 
tree aud Tint]a The yew and fir occur more rarely 

Junipcms oxycedms E and J. communis E. are very plentiful in the 
mountainous parts of Morocco, and could be exploited on a large scale. 

Thuya articulata Wahl, occurs to a small extent everywhere The 
chief stands of Thuya are in tlie valleys of Korifla (Rabat) and Mdakra. 
The variety furnishing sandaiac resin is the only kind that is regularly 
exploited in the Haha-Chiadma and on the slopes of the Atlas to the south 
of Mogador , it is no longer exploited in the Zaers and the North of Ohao- 
uia. In the northern zone there are 50 000 to 60 000 hectares of Thuya. 
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which are still untouched It is estimated that there are ioo ooo hectares 
under Thuya in the K&ha-Chiadmas, and the tree also extends further 
south on the other side of the Sous 

Before endmg this very incomplete list, mention should be made of 
the following plants (as gix en bv various writers), which are aromatic or 
have scented flowers, and are much grown in the gardens of Morocco 
in the regions suitable to them —Bitter almonds, violets, ixias, narcissi, 
gladioli, peonies, agapa.nthi, laurels, tumeric, pepper-plants, carnations, 
nutmeg trees, cinnamon, and aniseed. 

1116 - Manuring Lavender. — Schribaux:, in i ompU s rcndits de l 9 Academic d*Apiculture 
dc h>ancc 9 vol VI No 32, pp 7?7-77S (Meeting on November 3, 1920); Fondard L , 
Ibid , pp 778-703 Paris r«j2Q 

The growing impoiteace of the lavender crop in the Lower Alps (1) 
has led M. Fofdakd, Director of the Agricultural Services of that Depart¬ 
ment, to ascertain the best conditions under which the plant can be 
cultivated. In 1919-1920 , he made a special study of the action of super¬ 
phosphate and sodiiam nitrate T! e fo lowing are the results he obtained 
the first year at Grvoux (Bsasses-Alpes) — 


Treatment of pl»*t 

Yield of Finders 

Index I 

Yeld in Essential oil 

Index 

(I4St bu&hes planted i 5 0 in apart) 

kg 

cf 

production 

kg 

of 

production* 

Control plot without fertilisu 

S7 500 

1 

IOO 

O 533 

IOO 

:S kg at suptrphosphate - . 

94 300 

joS 

0 618 

xi6 

x 2 kg sodium nitrate . ^ . 

2^ ku superphosphate — 12 k*. -.odium 

i So 700 

206 

I 200 

225 

nitrate 

iSS 500 

4134 

£ 2S0 

2 [O 


All the fertilisers had increased the yield and the content of essential 
oil; but nitrogen, rvluch more than doubled the yield, was clearly more 
efficacious than phosphoric acid and the complete fertiliser proved superior 
to the fertilisers used sepai&tely It v as remarkable that the quantity and 
quality of the crop had inejeased pan passu. 

The experiments carried out in 1920, at Monstiers (Basses-Alpes) 
confirmed those of the preceding year The application of 300 kg., of 
superphosphate and 150 kg , of nitiate of soda per hectare increased the 
yield of essential oil by n 33 kg , per hectare, which represents, at the rate 
of 250 to 300 fr per kg, am increase in the return amounting to between 
2000 and 3000 fr., per hectare. 

It only remained to determine the effect of the fertiliser upon the 
quality of the essential oil, It is clain ed that wild perfume plants pro¬ 
duce better essental oils than cultivated ones, and it is well known that 
in, the case of certain plants such as mint, the composition of the essential 

(i) Cf. If. PokDarD, Citltuic tie Tnlavande Antibes, La Petite agricole, if)2o, pp. 50 (&V.)k 
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oil is influenced deleterioudy from the application oi fertilisers. This 
is, hcwever, not the case with lavender It was found that plants grown 
in 1910 m the lavender-fields of Greoux, on garden soil rich in humus, 
and well irrigated, pioduced essential oil containing 48 02° of esteis, whereas 
that yielded by wild lavender gathered from neighbouring plots only contain¬ 
ed 34 0 Similar results were obtained an the Moustier lavender fields : 
the essential oil from plants that liad received no fertiliser contained 38 22 0 
of esters, while the estei content m the case of bushes that had received 
superphosphate and sodium nitrate was as much as 43 0i°. Therefore, 
the application of fertilisers improves the quantity and quality oi the 
oil of lavender produced 

It has further been ascertained that plants grown on a field with a 
southern exposure yield from V* to y 4 more es&ential oil than those 
gathered on land facing 1101th, The composition of the essential oil is 
also influenced in the same maner The oil contained 44 59° of esters 
when the field had a southern aspect, as against 4x.it 0 with a northern 
exposure 

These results prove that lavender requires abundant sunshine and 
also that it gains when cultivated intensively and pioduces finer essen¬ 
tial oil than when it grow wild 

M Bchribaux advocates the systematic study of the various factors 
governing lavender production, and especially those connected with se¬ 
lection. As lavender is propagated by cuttings, it would be easy to ob¬ 
tain, in a short space of time, by means of artificial pollinisation, improved 
races that would be greatly superioi to those now cultivated 

1117 - Results of Qualitative Tests of the Light Yellow Tobacco Produced m, Tripoli*— 

Sailkr, A , m the BollctUno teemeo pubhhcalo dalVl\tituto cnuttfico sptnmenkile del 
labacco. Year XVIF, No i„ pp. 116-145 Scalati, Jan 1920 
The “ R Istituto sperimentale agrario " of Tripoli has studied the 
behaviour of several kinds oi tobacco in that country. 

The types were divided into 2 series, the fir&t, grown in the Savari 
garden (Tripoli) was composed of 8 t3pes, viz , Giant Herzegovina, 
Haya Solotu, Porsucian, Xanti Yaka, Samsonn 1st crop, Samsoim 
2nd crop, bright Virginia and Java (Erandjar Ardiol , the second series 
consisted only of Samsoun which is cultivated in the oases by natives 
authorised by the Monopoly Department 

Kach type of the first series was divided into three classes : — (a) The 
first and second classes kept together but divided into leaves from 
topped and non-topped plots, and (b) the rejects without any indication 
of origin. Altogether there were 25 specimens. The non-topped Herze¬ 
govina Giant was divided into big and small 

In the second series, the product was divided into 4 qualities, each 
topped and non-topped, making 8 samples in all 

In the first series, the leaves being cut uniformly and made into 
cigarettes of uniform thickness, the following results were obtained: — 
None of the varieties cultivated retained the original properties (aroma, 
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strength, combustibility) except Chant Herzegovina, which only loses its 
aroma when the leaves are excessively developed Java lost all its organo¬ 
leptic and intrinsic qualities, but bright Virginia gave a pioduct which 
should be seriously considered, although it differs from the original type 
All the samples had a ‘ hay” taste and aroma, due to incomplete 
fermentation in too small masses 

Topping was found to impair the combustibility owing to the accu¬ 
mulation of salts m the leaves 

The second series grown m soil that was well fertilized and irrigated, 
gave a well developed product with a pleasant aroma, but still quite 
different from the original characters, i e unpleasant, bitter tas e and poor 
burning qualities. Blends agreable to the native taste were also studied, 
and the mixtures of the Italian State factories were made use of These 
were in 1914,30 ° 0 original Samsoun and m 19x6, 20 % ot original Samsoun, 
also the Samsoun was replaced hy that obtained m the Colony The Sam¬ 
soun cultivated in gardens slightly diminished the quality of the first 
grade scaferlati tobaccos, but within possible industrial industrial limits, 
whereas Samsoun from the oasis killed the burning qualities of the blend 
and made it unpleasant and bitter 

It was with the idea of blending other tobaccos with the original 
Samsoun that use was made of certain of the other varieties grown in 
the colony (garden) that had suitable qualities, Giant Hergegovma and 
bright Virginia were used. In 1914 bright Virginia 40 % was mixed with 
an increased amount of Bulgarian (12-15 %), a satisfactory result was 
obtained which is duplicated if Herzegovina takes the place ot Virginia, 
and better result is obtained by making up the above 40 % with 20 % Vir¬ 
ginia + 20 % Herzegovina 

The weight oi tobacco obtained per hectare was Samsoun 1150 kg ; 
Samsoun (second crop) 1530 kg , Herzegovina, 3340 kg., Virginia, 2800 kg , 
Xant\ 900 kg , Aya, 1040 kg. , and Porsucian, 920 kg 

The higher yields of tobacco obtained from native cultivation of 
Pezzania (3000 kg.) and Trabtus (2000 kg pet hectare), show that the 
attempt to obtain a high unit yield from Samsoun has profoundly altered 
the characteristics ot the original type 

The Agricultural Bureau has also expenmented with tobaccos giving 
a liigh \ield such as Giant Herzegovina and the bright Virginia, and if 
larger yields can be obtained it is hoped that the natives will be encouraged 
to cultivate the two types. 

The author has added to his paper a table showing the results ol the 
19x5 season. 

vm&m crops mS - Desmedium iortuosum and D. hirsutum as Cover Crops. — See 

t No, n><)7 of this Review 

iri9 - Pine Apple Growing in Cuba. — Moitos Gesarte B ,m the I'daciin experiment* 
atfondmtca, Santiago Ae las Ve,us, Cuba, Boldin, No 45, pp 43 16 photogr. Havana, 

4 Sept TOE9 

' Importance op the pine-apple crop. — In Cuba the cultivation of 
pine-apples is stationary whereas the demand for local consumption, export 
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and. the preparation ot preserver is incieasmg continuously. The bulletin 
tindei consideration urges the growers to devote more ground to this frnit 
so that it becomes accessible to people of modest means At present 
the fruit is not consumed so widely as was formerly the case 

Pine-apples aie cultivated m the British and French colonies in Africa, 
in Ceylon, Siam, Cochin-China, Japan, Australia, Malaya, Melanesia, 
Polmesia, South America, Central America and Floiida, The region 
best suitea to the crop is the Antilles. 

Varieties — Many varieties are cultivated m F onda and the 
Antilles In Florida WkbbKR has described 25 varieties, the chief ot which 
are red Spanish, Reme d'Espague, black J amaica, Grande Trinidad, Enville 
City, Abbaka, Cayenne, smooth Cayenne, Puerto Rico, and sugarloaf 
In C'uba there are two definite varieties, viz “ pina niorada de Cuba ” 
and 4 4 pina blanca ” or piiia de la tierra, both having spmy leaves 

The “ pina morada ” has dark, thin narrow leaves, with thorns thinner 
than those of the “blanca” variety It has been grown m Cuba since time 
immemorial, and is the most cultivated variety theie not only because of 
its superior table qualities but because it is more hardy and travels well. 
The fruit is cylindrical, somewhat swollen in the centre, violet m colour 
before ripe and pale red when ripe The flesh is bitter-sweet and light 
yellow in colour. There are many buds at the base of the fruit and there 
is a large regular crown (bud) on the top In some places the fruit is harvested 
whilst quite sweet and in others somewhat acid with the lesult that 
it has been exronously considered that the fruit belonged to two 
different varieties. The fruits weigh from 2 6 6.g lb , and will keep 

about 3 weeks , they can be made into jam 

The “ blanca ” variety has larger leaves of a clear green colour and 
with sharp thorns. The fruit is conical, the base being greater than the 
length It remains green until fully ripe, and has a white, jucy, slightly 
acid flesh 

This is the variety preferred for table use, which accounts for its high 
price The fruit, however, cannot be exported as it rots and ferments very 
rapidly Antiseptics such as sulphur dioxide and alkaline sulphites and also 
protective envelopes have been used in attempts to preserve the fruit 
for ex]>ortation, but with little success. 

In Trinidad an intermediate variety between the " morada ” and the 
*' blanca" is cultivated Varieties have been introduced into Cuba 
from Florida but have not given satisfactory results 

Soils. — There are 4 well defined of types of soils in Cuba*— 

(1) Coloured sotls (" colomti '*) abundant in the provinces of Havana, 
Matanzas, and certain regions in the north and east of the province of 
Knar del Rio. The colour is due to the high content of limonite (iron ore); 
the soil contains 45 to 60% of sand and 20 to 35% of clay, and is of average 
consistency, well adapted to the cultivation of pine-apples, especially if 
the sand is present in large grains, which allows of sufficient aeration for 
the roots The plants live from 5 to 10 years but would last longer if ferti¬ 
lisers were used. 
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(2) Sandv soils m Pmar del Rio and other districts They contain 
from 65 ti 90 ° 0 of sand (giamsof all sizes) and 8 to 20 ° 0 ot clay When 
the sand grams are large, the soil is well suited to the pine-apple which, 
however, does not do well m the 41 polvill « ” (dusty soils) because they 
contain up to 55 % ot fine sand which clokes the roots This is why the 
Cuban savannas (plains) are so sterile 

(3) Black soils are iound all over the island. The colour is due to 
richness m organic matter and humus They contain from 30 t > 50 ° 0 
clay, and are of volcanic, calcareous, or granitic origin , they are of very 
a close texture and not suitable for pine-apple cultivation 

(4) Calcareous sods are not very widespread in the island, although 
calcareous rocks are common, the reason being that the rocks contain a 
large proportion of other elements These soils are not suitable for the 
pine-apple, because there is not sufficient aeration and they do not absorb 
sufficient heat 

Preparation op the ground and methods of pi anting — All 
stones, clods and roots are first removed by repeated ploughing followed 
by harrowing, and the ridges are made of a height that allows the soil 
to retain as much moisture as possible. In dry soils, i e., where the water 
table is about 2 feet deep, and where the slope assists drainage, wide flat 
beds are used Planting may be m simple lines, double lines and m 
groups of 3, 4, 5 or 6 lines well divided. The first two methods are the most 
usual. 

When planted in single lines the pine-apples are placed at intervals of 
1 to 2 ft., on top ol the ridge, with r to 6 ft , between the lines. This works 
out at about 14 000 to 15 000 plants per hectare. When c ouble lines are used 
the plants are in squares r to 2 feet apart, 6 to 10 inches from each side of 
the ridge, the ridges being 3 it. apart This method, while utilising the 
soil better than the other has the same advantages, i. e the plants grow 
well and cultivation and harvesting is easy In plantations where there 
are 3 to 6 fines per furrow, planting is done in squares 15 inches to 2 ft, 
apart there being a distance of 5 to 9 m from the ridges which are nearly 
6 ft apart The disadvantage ot this method is that the centre fines are 
not so productive as the outside ones 

The plots are 30 ti 50 ft., wide, the fines about 17 inches apart and 
a about 8 ft, wide is left every 195 ft. 

Propagation — The shoots growing in the axils of the leaves of 
the female plant are used, as well as those growing below the insertion of 
the fruit and forming the crown. The former shoots bear fruit x year 
after they are planted, and the latter after 18 to 20 months, plants grow¬ 
ing from both are equals productive. The shoots forming on the fruit, 
and which are also part of the corona, could likewise be used for propaga¬ 
tion, were it not that they are always removed with the fruit 

Shoots ready for planting are sold at 4 or 5 pesos (20 to 25 Ir at par) 
per thousand. When planting, care must be taken not to allow any soil 
to get into the axil of the leaves, or the shoot will die It takes 8 days for 
3 men to plant 1 hectare, one waters the place where the shoot is to^be 
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planted, another digs the hole and the third puts m the shoot, fills up the 
hole with earth and stamps it down 

Shoots from the roots or from the axils of the leaves are planted in 
spring and those Irom the crown in August and September. The latter 
type of shoots are the best to use, as the otheis are liable to be injured 
in separating them from the parent plant and the work is more costly and 
slower Further, they are only found m abundance on old plants that are 
falling off. Another disadvantage is that the plants growing from root or 
leaf-axil shoots bear smaller fruits than the crown shoots and those produc¬ 
ed by the same plants the next year 

In order to turn to account the vacant spaces 111 new plantations, 
bananas, beans etc., can be grown as catch-crops 

It is useless to sow pine-apples, for the seedlings only bear fruit the 
third year, further, very few of the fruits contain seeds Prof C\lvino 
and the author have, however, used seeds m the work of improving the 
varieties now cultivated. 

Shoots falling to strike, which hardly ever exceed a proportion of 10 °' 0> 
are replaced 15 to 20 days aftei they were planted 

Culturai Operations -- These consist m keeping the ground very 
clean; the plants are usually hoed twice, once when it is necessary to 
remove the supernumerary shoots (only 2 or 3 are left to replace the pa 
rent-plant) and again when the fiuits are formed The suckers that may 
have grown on the central fruit-bearing axis are cut away at the same time 
and props are put to the larger pine-apples, which by their weight tend to 
cause the stem to bend over right down to the ground. 

Manuring — In Cuba, a great mistake is made in not manuring 
the pme-apple crop, for with a feitiliser, larger fruit can be obtained. 
On the other hand, as the exporters pay the same price for all pine-apples, 
no matter what their size may be, there is no encouragement offered to 
the producer to grow finer fruit 

The author recommends a fertiliser containing 5 % nitrogen 4 % 
phosphoric acid, and 10 % potash, such as, for instance, a mixture consist¬ 
ing of 41.6 parts of dried blood (10 to 14 ° 0 nitrogen) +88 parts of double 
superphosphate (40 to ^5 % phosphoric acid, 20 parts potassium sulphate, 
50 % potash) + 29.6 parts of inert material (sand, soil, etc) 

The fertilisers sould be applied as soon as the ridges are made and be¬ 
fore planting A good result is obtained by spreading over the shoot 
Which has just been planted, sufficient dried blood or ground cotton cake ot 
fill up the interstices between the leaves, in this way, the plant is manured, 
and the soil prevented from lodging. No fertiliser should be spread be¬ 
fore the shoots have taken root, that is to say, about z or 3 mouths after 
they are planted. The author advises 3 top-dressings with fertiliser, the 
first, applied 2 to 3 months after planting, should consist of nitrogen 2 kg., 
phosj boric acid r* kg , potash 4 kg (this is enough for xooo plants), the 
second, used 6 months after planting, should contain, for 1000 plants, ni¬ 
trogen 1.5 kg., phosphoric acid 1.5 kg., potash 3 kg., and the third (also 
for xooo plants) should be composed of nitrogen 1 kg, phosphoric acid 
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i 5 kg, and potash 5 kg and be spread in October or November, 2 month 
after the plants have flowered After the flowers-stem has formed, ferti¬ 
lisers are injurious, for they tend to produce malformation of the fruit. 
It may be noted that in the successive application of fertilisers, the amount 
of nitrogen is decreased, in order to prevent the fruit becoming soft, and 
hence keeping and canymg badly, the amount of potash, which has the 
contrary effect, is increased After gathering the crop, the shoots which 
are to produce new plants are manured with a fertiliser composed (for 
1000 plants) of 3 kg , nitrogen, 2 kg , phosphoric acid, and 4 kg , potash. 

Harvest. — The pme-apples are known as 18, 24,30, 36,42, or 
48, according to the number required to fill a small case called a “ huacal, ” 
which is 92 cm long, 26 5 ni , wide and 30 cm , high. Itis generally estimated 
that 90 % of the Cuban variety of pme-apple, known as “ Morada, ” 
bear fruits ; of these 60 to 70 % are 24 to the “ huacal ” or larger, and the 
remainder are of different sizes The second year after planting, 85 % 
of the pine-apples bear fruit, but only 50 % the third year. After the 
third season, it is advisable to make a new plantation, growing another 
kind of crop in the pine-apple field One man with 2 assistants, carrying 
alternately the fruits (neatly cut a little below their base) in baskets 
to a little cart, can gather 300 dozen pine-apples in a xo-hours day, which 
means that such a gang can clear one hectare in 4 days. 

The pme-apples, are taken to the packing-rooms, where they are 
allowed to cool at least for one night and are dried, if they have been cut in 
wet weather. They are then graded according to size, wrapped in paper, 
and packed A good packer can fill 400 cases in one day 

Cui/rrnRAL expenses. — The author gives the following figures as 
being most representative (1 peso equals 5 francs at par) * — 


I — Expenses and Profits per hectare of pine-apples grown 
for local consumption . 


Expenses. 

Ploughing four times. . 230.00 

Ridging . . 92.50 

Purchase of 15000 shoots at 25 fi pr i »»<><> . * 375 00 

Planting .... . , . 200 00 

Establishment expenses 897.50 

Interest at 1 ° Q per mouth 011 897 50 fr, lor 18 months ... 242,10 

Working expenses, hoeing, etc. . . . 550.00 

Rent of ground for iS months . . 112 50 

Interest on this outlay for 18 months , 662 30 fr at 1 1 / 2 % pei 

month ... , . . . . , 178*00 


Expenses at end of tint year 1 . 080.10 fr 

* Returns. 

From x 5 000 plants, 90 % of which bore fruit, were obtained r 3 500 

pirte-apples selling at j 50 fr, the dozen .... 1 687.50 fr 


SOfc.OO fr 
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Cultuial opciations *. 0 ^ u0 lr 

Rent c»X ground for 1 vcai 7 s 00 

Jnterebt on *50 5 fr O0 

1 t’l t 410.00 fr 

Rjlit r\- 

Prum 1 •> 000 plants, fc*> c c oi which bore iruit, obtained « -50 

pint apples fetching 1 50 fi the dozen i 593.00 fr 

Profits realised after deducting expenses of end ^eai & 183.00 fr 

Profits realised after deducting first vears deficit tog^thci with the 

interest thcieon viz , 344 50 fi 8 38.20 fr 


From this calculation, it would appear that no profits are lealized 
until after the second year, but certain returns have been omitted, such 
as the sale of shoots, etc From this source, according to the books of a 
cultivator and exporter, a profit of 920 pesos per cahallerta (13 41 hectares) 
or 344 fr. at par per hectare is realised from the first year. 

II — Expenses and Profits of an Exporter. 

(pel hectare oi pme-apples pioducing 13 5000 fruits) 


Cost of 1x25 dozen pme-apples at x so fr per doz 1 6&7 50 

Cutting the pme-apples 6n 00 

Three men with baskets 102 00 

Motor transport of 1125 doz pine apples ^ ^ so 

Making and nailing down 490 cases 171 50 

Packing (4 men) 60 00 

Transport to steamer, at o so fr per case 24500 

Supervision expenses 10 00 

total txptnM t Vflf 3.50 

Rx CFIJ'XS 

400 cases at 7 50 fr * 3 ^ 3.00 fr 

Putt its 301.50 fi 


In the legion of Artemisia, the sale price of a case of pine-apples was: 
7 50 fi in 1917, 12 50 fr m igi8 and 17 50 fr. in xgig. 

Disease and pests — The pine-appl is subject to few diseases or 
pests, amongst which the following may be mentioned — 

(1) " Espiga larg i " (lit wide head): — The plant produces no cen¬ 
tral leaves and genera'ly no fruit, or else produces a fruit of inferior qi a- 
lity. This disease is attributed to an insufficient amount of fertiliser, 
especially phosphatic As a remedy, it i advised to use organic fertilisers 
with a nitrogen and phosphorus basis, such as dried blood, tankage, and 
bone-powder. The plants should also be carefully cultivated. 
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(2) “ 3 Jarchitez’ or wilting * — The roots assume an abnormal 
shape, the leaves change in colour from green to red then to yellow and 
afterwards become dark and wilt As yet, little is known as to the cause 
of this disease, but it seems to be due to the bad condition of the soil, and 
want of proper rotation of crop If the disease appears, the only course 
is to root up and burn all infected plants, to spread lime over the land, to 
leave the soil exposed to the sun foi some weeks, and to aerate the soil 
again. When this has been done, new shoots may be planted to replace 
those that have been removed 

(3) “ Homuga biava ” [Solenopsrs qemmata Fabi ) and its associate 
“ queresa ,a {Pseitdococcas atn Risso) make theii nest m all parts of the pine¬ 
apple field and when they happen to place them under the roots of the plant 
they cause a great deal ot injury The best means of contioiling these 
pests is to water the nests with the following mixture — 


Kerosene ot alined paiafhn 7 <> litteb 

Crude carbolic acid o 5 » 

Caustic potash soap . 22 ^ gianmics 

V atei 3 6 litie^ 

The soap is dissolved in hot water and the carbolic acid added, the 
mixture is then poured (stirring all the time), into the vessel containing the 
paraffin , this concentrated solution must be diluted with 18 volumes of 
water just before use 

Industrial products obpained from the pine-appie pl \nt — 
The sap of the pine-apple contains 12 43 % of crystallising sugar and 3,21 % 
of glucose The peel of the fruit, when macerated in water, yields an 
astringent juice which fermented with sugar, furnishes “ garapigna" or 
“ chicha, ” a diuretic beverage that is also said to be a vermifuge. The 
crushed leaves yield a sap that can be used foi bleaching plant fibres 
(flax, hemp, etc), and when diluted, forms a lye 

Amongst the pxoducts of the pme-apple he mentions - Preserv¬ 
ed pine-apples (plain , in brandy, in pine-apple syrup, jam), beverages 
(pine-apple wine and cider, cream) , textile fibres (fibres obtained from 
tiie leaves). 

11^0 - Commercial Butch Bulb Culture in the United States. CrRimxHs 4 D and 

JtiNEM'ANN K E , ui the t mtid State* Department ot Apiculture, Bulletin No 7<r 
PP i“5<L Washington, Nov 22 . ior<) 

It has been found that stocks succeed under a great diversity ot 
conditions Thus far, commercial production of Dutch bulbs has been 
•confined mainly to the Atlantic and Pacific Coasts, but recent successes 
in interior Eastern United States, and Illinois and Michigan seem to prove 
sufficiently that there is abundant territory adapted to increased production. 
Bulb cultivation is associated with sandy soils, but in Washington, better 
tulips and narcissi were produced on silty rather than lighter sandy soils, 
and they flower well on almost any soil. 
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Dutch methods have been employed in the greater part of the work, 
but it is hinted that variations in practice will be inevitable as an industry 
in bulb production is developed in this country All details of methods 
now employed are given, and list of the varieties suitable tor cultivation. 

liar - The Effect of the Position of the Graft in Trees. -- Flores, g N-,m UCoitimtme , 

Year 66, pp 403- pi5 Canale Monferrato, June, !<>::'» 

A wild plant, or one growing on its own roots, differs from a grafted 
plant m having more compact tissues with less water, less sugar and more 
acid It is to these differences, as is well known, that the tissues owe their 
longer life and their vigour and resistance to adverse conditions Ac¬ 
cording as the graft is made at a greater 01 lesser height {on the branches, 
trunk, or root-stock, the amount of sap elaborated and therefore put at the 
disposal of the s^ion is greater or less, so that the influence of the stock 
upon the scion is stronger, or weaker 

When grafting is done on the branches, the abundant supply of ma¬ 
terials produced by the stock gives to the scion (on account of their 
greater acidity) superioi resistance to parasites, and further, produce m 
the most easily-affected parts, such as the stems, variations which may 
take the form of a larger yield of fruit than that of the plant from which 
the scion was taken. The fruit is, however, often smaller and less sweet 
when completely mature, and frequently ripen later. 

On the other hand, if the scion is grafted on the trunk the wild stock 
has less effect upon it The scion will bear fruit similar to that of the pa¬ 
rent tree, or even of better quality, but it will be much less vigorous and 
resistant, and not so long-lived as in the preceding case 

The biological explanation of these differences has been confirmed, 
in certain districts, by agricultural practice. In this connection, it will 
suffice to describe the measures adopted in Sicily for the control of gmnmosis 
of citrus trees, a disease that first appeared there about 1865 ( the attack 
being very severe for several years), and also those advocated by M In- 
zenga, which were earned out in that island for the control of “ male della 
cagna, ” or root rot, of citrus trees The latter were no longer propagated 
by cuttings and layering as before, but recourse was had to grafting upon 
a bitter orange tree growing on its own roots, or even to grafting on the 
shaddock Shield or crown grafting was adopted, but the grafts were 
made as high up the trunk as possible, and the effects were immediate and 
lasting In the Province of Messina, especially, another method is usually 
adopted in order to render the stock stronger and the foliage of the sweet- 
orange graft more luxuriant — A shoot is allowed to grow on the stock, 
which is a bitter-orange, this shoot like the stock, elaborates a sap with 
the qualities mentioned above, some of which passes into the trunk sup¬ 
porting it. This sap rises from the branches into the leaves, is distributed 
among them, carrying with it a large quantity of acids which give vigour to 
the tree, and also protect it from plant parasites, for the latter grow best 
in an alkaline sap, or one poor in plant adds. 
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1122 - Pollination Experiments with Plums in California. — iiendrice&on, a h m 
Agricultural Fvpervmint Station , Betkihv, California Bulletin , No 31:0, Berkeltj, 
July 1019 

Pollination experiments were started 111 1914 with se\eral varielet, of 
plums under the auspices of the Division of Pomology of the University 
of California, m order to ascertain 

r) Varieties that are self-sterile , 

2) Varieties that are self-fertile , 

3) Varieties that although not self-sterile, may benefit by cross- 
pollmaton , 

4) Varieties which furnish the best pollen for the various self-sterile 
varieties , 

5) The relation of weather conditions to the set of fruit 

The most important conclusions may be summarised as follows * 

1) The following varieties of Japanese plums were found to be self- 
sterile . Combination, Kelsey, Sat sum a, Burbank, Wickson, Sultan, and 
Abundance 

2) Climax, another Japanese variety is apparently self-fertile* 

3) In general the early blooming Japanese varieties, such as Com¬ 
bination, Kelsey, and Satsuma are scanty pollen producers and not effective 
pollemsers, while the later blossoming varieties such as Burbank, Wick¬ 
son, Climax, Sultan and Abundance produce pollen in abundance* 

4) Clyman, Tragedy and probably also Grand Duke, are self-sterile, 
while Yellow Egg, and Pond according to one year's data, appear self- 
fertile. 

5) AH of the 5 European varieties tested seem to be abundant pol¬ 
len producers and to cross-pollmate effectively. 

6 ) The Trench and Sugar prunes are self-fertile and therefore need 
not be interplanted wih other varieties, although, however, their yield 
may probably be increased, especially m certain years, if interplanting 
is practised. 

7) Imperial and Robe de Sergeant must be considered self-sterile 
for practical purposes 

8 } Sugar, Imperial and Trench prunes cross-pollinate effectively* 
Robe de Sergeant was found to cross-pollinate readily with Sugar and 
Trench, but no trial was made with Imperial. 

9) The presence of bees in the orchard is always an advantage* 
Even self-fertile varieties are benefited thereby. 

10) Climatic factors are probably important in the setting of 
plums, but investigations are not sufficiently advanced as yet to throw 
any light upon this phase of the problem./ 

The following is a list of self-fertile and self-sterile plums: 

a} Self-stenie . Combination, Kelsey, Satsuma, Burbank, Wickson* 
Sultan, Abundance, Clyman, Tragedy, Yellow Egg, Grand Duke, Imperial* 
Robe de Sergeant. 

b) Self-fertile : Climax, Trench, Sugar. 

c) Doubtful : Bond 

* 
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1x33 - The Pruning of Winter Injured Peach Trees. — <tundlrson, a j , m Umtasuv 

ot Illinois A*iicultm d Experiment Station, Bulletin No .m X pp 308^4, Urbana, Il¬ 
linois., May, rgi j 

Unusually low temperatures ot the winter 1917-13 caused serious in¬ 
jury to peach trees m southern Illinois This included the killing oi fruit 
buds and damage to trunks and branches Discoloration of the inner 
wood, varying from light to dark brown was the principal internal symp¬ 
tom, but in most cases new sap wood was observed the following November, 
and this is therefore not an absolute indication of the inability of trees 
to recover from wintei injury 

Trees planted onh one year, and also those in high situations showed 
less signs of damage than older trees and those in lower localities, or 
those previously harmed by borers, gummosis or starvation 

Experimental work on the Blberta variety gave evidence that mode¬ 
rate pruning produced the best results from the standpoint of size, shape 
and openness of the trees, and in the number ot vigorous fruit buds formed 
on strong wood, especially with the older tres Nitrate of soda applied at 
the rate of I lb , per tree increased the amount and colour of the foliage 
only on the moderately pruned trees, and not on those pruned severely 

In the case of June-budded or small yearling tiees planted recently, 
the usual cutting back to whips is recommended 

C124 - The Orange; A Trial of Stocks at Peshawar* — nosr rt&on brown, w. (Agricul¬ 
tural Officer, North Frontier Province), in the l^ricuUnntl Research Institute , Push, 
Bulletin No 03 pp. 1-7, PI XII, Calcutta, 1020 

Investigations carried out in many gardens and nurseries throughout 
India, in the years 1905-11, led the writer to believe that failure has 
been caused by mistakes in the preparation of plants m the nurseries 
and unsuitability of stocks used 

Accordingly, when orchards at the Peshawar Agricultural Station 
were being laid out in igir, the opportunity was taken to include a test of 
the orange stocks commonly used for the Malta and the Sangtara, in Korth- 
West India Fifty plants were grafted on each of the following Citrus 
Ltmonum, Osbeck var. (“ rough lemon”, “ khatti ” or “ kharna ”), Auran- 
tinm, Finn. (“ sour ” oran&e, “ khatta ”, “ naraug ”, “ Seville orange ”), 
C, Limonwm, var. (“ sweet like ”, " sharbete ” or “ mitha ”) , C Medica, 
Linn (“ galgal ”). An aualysis of two samples of soils from the Malta 
(C. chincnsis) grove, and two samples from the Sangtara (C. nobilis Lour.) 
grove, were made by the Imperial Agricultural Chemist at Pusa. and 
show a notable deficiency in available phosphoric acid. 

Summary or Conclusions. I The Malta. — Of all the stocks used, 
C. Lnnonum Osbeck var. is the one which gives greatest vigour and 
fruitfulness 

The C. Limonum var *• sweet lime ” is suitable in a small private gard¬ 
en only where a dwarf tree with a few oranges of high quality are desired. 
The stock is unsuitable for commercial groves The other stocks are not 
recommended. 
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II. The Sangtara — In almost all respects, the sweet lime, C. Li- 
momtm var is the best stock. The rest are not suitable 

The stock and scion influence each other profoundly m producing 
vigour and fruitfulness m the orange tree, and m fruit development gener¬ 
ally 

The writer states that tests of stocks should be made wherever 
the orange is grown in India 

vine growing ix25 - A Test of Commercial Fertilisers ior Grapes. — Gladwin, f e, m the New 
York A^ncultiual E\paiment MaitOti, Bulletin "So PP 27-43, tables 6 Geneva, X Y 
Tan Hiio 

Grape fertiliser experiments were carried out at the above Station 
from 1919-1918, the commercial fertilisers m use being — mtrate of 
soda — dried blood — cottonseed meal — acid phosphate — sulphate 
of potash, and lime. These were applied annually m varying proportions 
to different plants 

The tests show that nitrogen, phosphorus and potassium had a marked 
beneficial effect upon wood growth, yield and quality of fruit 

The first of these three elements was the most helpful both in wood 
growth and in the increase of fruit with larger berries and clusters The 
foliage also after the first few years showed a better colour and size. 

Phosphorus and potassium ranked second and the check plat a poor 
third in this last respect The two former increased the production of 
wood and fruit hut did not influence the quality of fruit to the same ex¬ 
tent as nitrogen. Potassium caused earlier ripening of the foliage than 
the other elements and gave more pronounced results than phosphorus, 
but the latter had a more beneficial effect on green manure crops in the 
vineyard It affected distinctly as compared with other materials, the 
growth of rye, barley, wheat and cow-horn turnips, and it is believed 
that through the promotion of better growth of green manures, it will 
contribute m a measurable degree to the production of fruit and wood. 

Even though the same number of vine canes were tied up for fruiting 
purposes, the data show that the fertiliser plats produced a decided gain 
over the unfertilised. 

1120 - Summer Cutting of Hail-stricken Vines. — Sancino, f. a., in the JRmsta fa 
AmprfoRtajui You I, No 12, pp 182 Alba-Eivonio, July 15, i<)20 

The author has been induced to write this brief article oh account of 
the heavy hailstorms which swept the departments of Alba and Mondovi 
dunng the last days of May 1920 

The hail destroyed the leaves and damaged the shoots of the vine, but 
after 10-20 days, the remaining buds began to show new life and m a short 
time the vine was covered with many thin shoots which kept it alive 
but bore no fruit and were of little use for the next dry pruning so that 
no fruit was produced in the next year. 

The loss of fruit over two years can be brought down to one year 
by suppressing the fructifying shoots and pruning to 2 buds the green 
spurs, or better still by cutting at the main junction where the fruit shoots 
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grow out, leaving 2 to 4 As the end of the season there will be a few long 
thick shoots that can be pruned as usual and next \ear will produce a nor¬ 
mal yield 

The pruning of the shoots of hail-stricken vines is best done m 
May and June, with slender vines but it can be left to July If, however, 
it is done later, at the end of July 01 in August, the lestilts will not be 
as good since the new shoots have not had time to develop wood 

1127 - Direct Bearers Recommended for Venetia. — Vvrconi, p, m l\i tuoixwa 

viceniina, Year EH, No 7 pp 97-101 Vicenza, June 15, 1920 
The author calculates that 18 000 to 20 000 quintals of copper sulphate 
and 20 000 to 22 000 quintals of sulphur, costing about 8300000 hre are 
used annually in Vicenza to combat nuldew and oidium on vines 

Phylloxera spreads m this piovince with great rapidity and it is 
necessary to replace the present varieties b}’ those able to withstand the 
attacks of the phylloxera and fungus diseases. After 10 years experience 
the author recommends direct-bearing hybrids such as Seibel No 1, Sei- 
bel No 2044, Seibel No 1000, vSeibel No. 2000, Seibel No. 60, Couderc 
No. 7110, Couderc No. 4401. These have proved resistant to fungoid 
disease, give good yields and are well adapted to the conditions prevailing 
in this province All these hybrids are better than Clinton, which formerly 
was extensively grown in the province of Vicenza and did great service 
there, but they should now be replaced by the afore-mentioned hybrids, 
which are more resistant and whose grapes are free from the ‘'foxy ,r 
The author also advises that a certain amount of the local “ Durella ” 
variety should be grown, as its wme, rich 111 acid mixes well with that of 
direct hybrids which have plenty colour and alcohol, but lack acidity. 

It is best to cultivate the ungrafted hybrids or to graft them on un¬ 
harmed vines which have a certain amount of resistance, such as Ripana 
Gloire de Montpellier, Rupestris du Lot, Berlandieri, Riparia ' Rupe- 
stris 3309 or Riparia X Berlandieri 420A 

The author concludes by citing the case of an ungiafted hybrid vine 
which has lived fox 6 ye&ts in good condition in an area infested with 
Phylloxera, and of a good direct-bearing vine which has been growing 
for 10 years at Montorso 

mS - World Rationing of Timber. Need for International Cooperation. — Unwin* 

A, K (late Senior Conservator of Forests, Nigena), 111 The Times Tunic Supplement , vol, 

VI, No, 92, p 91 Eon*ton, 1940 

In 1900 a warning note was struck at the first World's Foresters’ 
Congress in Paris with regard to an impeding famine of timber throughout 
the world All timber comes from two sources' (a) Forests or trees 
which have grown up untended or unplanted by man , (b) Trees or forests 
which have been planted, sown, or tended by the present or previous two 
generations of man. Up to the present time most timber has been obtain¬ 
ed from the former type of forest, and only the smallest quantities from 
the latter. 


/ 


F0RESX&V 


[im*ua$3 



13^0 


FORESTRY 


In the original or virgin forests, timber is cut from trees which have 
been growing at least 500 years. In so far as such forests ate not replant¬ 
ed or trees do not grow again m that locality, man has used the capital 
growing stand ” of the forests, which cannot be replaced under a jrummum 
period of 40 or 100 years I11 so far as the land on which the virgin forest 
stood is utilized for agriculture, it is lost for the production of timber. 
Thus, all through the world each year there has been an increasing dimi¬ 
nution of the world's potential forests areas. In so far as land is reclaimed 
and replanted (a little annually in France, Belgium, Germany, m prewar 
days), there is an increase in the world's timbei areas However, it was a 
very small amount compared with that taken for agricultural use Generally 
speaking, we are gradually using up the woild's accumulated gaowth of 
trees and forests of many years , in other woids, we are not planting, nor is 
enough forest growing again to replace that which is annually cut down, 
we are thus living on the world's wood capital 

Europe's Position — In Europe, Great Britain, Fiance including 
Corsica, Portugal, Spam, Belgium, Holland, Denmark including Iceland, 
Spitsbergen, Germany, Switzerland, Italy including Sardinia, Greece, 
and Turkey, are large and increasingly timber-importing countries The 
chief timber exporting countries are Norway, Sweden, Serbia including 
Montenegro, Dalmatia, Croatia and Slavonia, Austria, Hungary Finland, 
Poland and Russia Of these it is doubtful how long Austria and Hungary 
will be able to export timber Serbia will largely require her own timber 
resources for her internal development Poland, once she is organized 
again, will scarcety have much for export. Thus Russia, Finland, and 
Sveden are the countries from which greater exports of chiefly softwood 
timber may be expected As the most accessible forests have been 
utilized already, any fresh supplies of timber will be obtained al greater 
cost than heretofore. 

Even including Russian supplies, Europe was not self-supporting 
before the war, and obtained a large quantity of timber from Canada ami 
the TTiited States In several countries, such as Great Britain, Prance, 
and Belgium, preparations are being made to leplaut devastated areas 
and reclaim fresh land by planting trees. However, the produce of these 
plantations will not be ready for the maiket for at least fifty years* 
The areas involved too ate comparatively small, a few millions of acres 
compared with the hundreds of millions of acres from which supplies have 
thus far been drawn Summarizing the European position, even with 
great economy (as enforced by the war) the Continent is not self-supporting, 
and even with the most complete development of the Russian and Swedish 
resources, it is doubtful whethei it would have sufficient for all its require¬ 
ments 

The Asiatic Countries. — In Asia we have: (a) Timbei importing 
countries, Asia Minor, Arabia. Palestine, Mesopotamia, and China; 
and (b) Self-supporting countries, Afghanistan, Persia, and Java* Of these, 
Persia will soon be an importing country, once the trade of the country 
develops The remaining forests have yet to be properly conserved 
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and utilised to their fullest extent. With a further increase of the 
population of Java, the demands for timber will increase, so that even¬ 
tually she will become a timber importing country Any industrial develop¬ 
ments in any of these countries will cause further demands for timber. 
Against this contingency we can place (c) Timber exporting countries, 
India including Burma, Ceylon, Siam, Indo-Chma, the Malay P eninsul a, 
Sumatra, the Celebes, Borneo, the Philippine Islands, Formosa, Japan, and 
Siberia. India and Ceylon export chiefly furniture woods and teak It 
is doubtful whether in the future, with the development of internal trade, 
there will be any exportable surplus of softwood timber Borneo, the 
Celebes, and Philippine Islands export timber chiefly to China. In t he 
Philippine Islands there are 38 000 000 acres of virgin a'd secondary forests 
capable of being used. This is one of the few of the remaining forest 
resources of the Far Eastern world. Japan, with further industrial develop¬ 
ment will probably cease to be a timber exporting country 

Australia. — Turning to the Continent of Australia, it is doubtful 
if Australia can become self-supporting for many years. Probably if the 
forest of the Northern Territory were exploited, that province would be¬ 
come an exporting country. Papua is a potential source of a great deal 
of forest wealth, at present largely untouched. It is estimated that there 
are 90 000 000 acres of forest. 

Africa — On the Continent of Africa there are as timber exporting 
countries, at present, Madagascar, the ivory Coast, the Gold Coast, Nigeria, 
the Camexoons, Spanish Guinea, French Congo, Belgian Congo In the 
last five named countries is the greater part of that vast forest belt which 
stretches nearly across Central Africa. This will provide one of the few 
world’s reserves of timber in the future. In the Congo alone out of an 
area of nearly 900 000 square miles, one-half is covered with a heavy 
tropical forest full of most valuable trees Cheap form of transport and 
labour on the River Congo are necessary to make this available for export 
to other parts of Africa and Europe. Estimating a yield of only 500 cubic 
feet per acre, and taking the area at 400 000 square miles, or 256 000 000 
acres,- a total stock is reached of 128 000 000 000 cubic feet of timber Much 
of this a mount is, at present, quite inaccessible as far as the world’s chief 
markets are concerned. Smaller quantities are available in the British 
West African Colonies, as well as in the French Congo. 

North and South America. — Turning to North America, there are 
as self-supporting countries, Mexico, Alaska, some of the West Indian 
Islands Sooner or later most of these countries will become timber import¬ 
ing countries with the further development of mining and other subsi¬ 
diary industries. The United States can be considered as only a self-sup¬ 
porting country. At the present time, although a great deal of timber 
is exported from the southern States and those of the*north-east, the country 
imports ever increasing amounts of timber, and especially pulpwood from 
Canada. Forest conservation is being rapidly carried out so that from the 
200 000 000 acres of forest reserved up to now only the annual increment 
will be cut. Even allowing for far more forest reserves and plantations. 
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the amounts of timber to be obtained from all these sources will be insuf¬ 
ficient to supply the present requirements of the expoit trade, as well as 
the increasing demands of a growing population. 

Timber exporting countries are Canada, Newfoundland, Guatemala, 
British Honduras, the Republic of Honduras, Nicaragua, Costa Rica, 
Salvador, Panama, Cuba and San Domingo. The Central American States 
export chiefly mahogany, cedar, and hardwoods, so that the}- are not so 
important in the world's economy of timber as the softwo'd bearing areas 
of the temperate zones. It should be noted that 85 per cent of all timber 
at present used is obtained from coniferous forests of these zones Ca¬ 
nada, and especially the province of British Columbia, is America's 
largest forest reserve of timber. It is estimated that there are 160 000 000 
acres of merchantable timber lands in British Columbia these would yield 
permanently 6 400 000 000 cubic feet of timber. Already supplying, 
to some extent the markets of Australia, China and J apan, British Columbia 
will soon be called upon to export increasing amounts to the United States 
of America. 

In South America timber importing countries are Peru, Uruguay 
Argentine, and the Fc lkland Islands. If all the forests of Argentine were 
exploited she might become an exporting country. At the present time, 
although she exports large quantities of quebracho wood and extract, 
she needs large quantities of softwoods Peru might also become an export¬ 
ing country if her more distant forests of the Amazon region were exploited. 

Self-supporting countries are Chile, Paraguay, and Bolivia. Chile 
exports a certain amount of timber, but also imports a good deal. Pro¬ 
bably, if all her forests were exploited she would become an exporting 
coountry Owing to Bolivia's unfavourable geographical position she 
cannot at present export timber, the distance to the seaboard being too 
great. 

As timber exporting countries there are Colombia, Fcttado*, Vene¬ 
zuela, British, Dutch and French Guianas, and Brazil. Up to the present, 
it has been mainly mahogany, cedar rosewood, and other hardwoods which 
have been exported. 

Brazil* s Untouched Forests — However, there are many hundred 
of species of soft-wooded trees in these tropical forests which are, at pre 
sent, scarcely known or used. With the increasing world's dem nd$ 
for timber these will have to be utilized; in fact, in Brazil the wo Id pos¬ 
sesses one of the largest remaining timber reserves; there is probably at 
least an area of 640 000 000 acres of untouched forests, which contain at 
least 320 000 000 000 cubic feet of timber of various kinds. Many of these 
forests axe, however, situated, on the banks of rivers 3 000 miles away 
from the ocean (1). 

The World*s Timber Position — Summarizing the world's timber 
position, there are two big reserves, in Central Africa and South America, 
a smaller reserve in Canada, and still smaller reserves mthe Asiatic islands 

(ij See R., Jmly-Aug 1920, No 7 7 ^ {Ed.) 
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of the Philippines, Borneo, and Papua. During the war the Allies all co¬ 
operated in their timber supplies, giving to each other what each lequired 
The pievious survey has shown that the world’s lequirements of timber 
can only adequately and economically be met by world rationing, and it 
is to the renewal of this co-operation that must be looked in order to find 
a starting point for the trading arrangements of peace. 

1129 - The Influence of Suckers on the Production and Form of Oaks in the Pre¬ 
serves, — Mer, K , m the Comply uiulus dts Stands ch V Icadumc iVAjiovlWit a? 

Fiance, Vol VI, No 2 npP Y)5-5«)0 Rails, June n ami yi, 1930 

The presence of suckers is harmful not only because it results in a feeble 
and perhaps withered crown but also because they decrease production and 
change the form of the tree to the great depreciation of its value. The 
conical form tends to increase and so shorten the rotation period The 
quality of the wood is affected by the disappearance of th° suckeis as 
the presence of numerous dead knots cannot but depreciate the value of 
the wood. 

It is therefore desirable to prune the saplings as soon and as often 
as possible after dealing. Tong rotation periods help the suckeis to 
persist because of the growth of shoots, and more time being giv, n for them 
to disappear. Long rotations, however, increase the production and value 
of the coppices, besides favouring growth in length. On the other hand, 
the saplings disappear, as they cannot support a long covering, so that in 
any forest, selecting and marking becomes more and more difficult when 
the rotation period is 30 years 01 more. 

This can be remeded, still keeping to fairly long rotations by freeing 
the saplings, sooner, more frequently and more drastically. In order to 
succeed in this the saplings must be completely isolated so that there is no 
chance of their being overcome by adjacent shoots Done in this way 
the isolation also has the advantage of notably increasing their growth. 

If annular decortication (taking care to preserve the sap wood) be also 
practised, the production of useful wood will be greatly increased and this 
aim should be sought aft* r more than ever and by every available means. 

LIVE STOCK AND BREEDING 

1130 - Baccharis pteronioides as a Poisonous Plant of the Southwest, United 

States. — Dwight Marsh, C, C&AWbGW, A B ami ItoomsTON. W W. m the Journal of the 

American Veterinary Medical Association, Vbl I y VII, N >S , Vol, 10, No. 4, pp 

figs, a, Washington, D C, July, 1920. 

Various reports have been sent to the Bureau of Animal Industry of 
losses of livestock apparently due to a poisonous plant in the forage. In 
1918, S. 'pteronioides D. C, (B. ramulosa [D. C.] Gray), was found abund¬ 
ant in the Lincoln National Forest, New Mexico by Eggleston and 
whete also, autumn and winter losses had occurred. This evidence led 
to some experimental feedings at the Salina Experiment Station to deter¬ 
mine definitely whether or not the plant was poisonous. Consideration 
was taken into account of the fact that several members of the genus grow- 
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ing in Mexico and S. America have been used in medecine, and that, 
B. coridtfolia is a well know cattle poisoning plant in Argentina, and also 
infects horses and sheep* 

It was definitely demonstrated that the lethal dose for sheep is nearly 
x lb., and although not an actually toxic plant, it is of a decidedly danger¬ 
ous character. The symptoms exhibited in this case were not distinctly 
characteristic. 

The death of cattle in Southern Arizona and New Mexico can very 
probably be also attributed to this same trouble A report received in 
1915 describes the following indicative symptoms in cattle* — stiff and 
jerky action generally, and liability to fits When opened, the intestines 
were as if they had been burned with potash. In this particular case, 
the sample of weed which was considered undoubtedly the cause of this 
effect was identified as the plant under discussion 

The known range of altitude is from 4 000 to 7 600 feet, but is more 
commonly found between 5 000 and 6000 feet, and occurs from Central 
Mexico, through the Rocky Mountains of Western Texas, North to Central 
New Mexico and Eastern Central Arizona. 

x 131 - Triglochin maritim a.. A New Stock-Poisoning Plant. — Fleming, c U , 
Peterson, N. F . Muxer 1 ST. R., Wright, X, H , and I, chick,R. C , m Agricultural Experi¬ 
ment Station , University of Nevada, Bulletin No. 98, pp 6-22. Caison City, Nevada, 1020. 

In the autumn of 1918 the authors were informed that cattle had 
died in Southern Utah from eating a plant known in that region as 
'* goose-grass This plant was identified as Tng>ochin marhima, generally 
recognised as poisonous. It does not seem to be distasteful to animals, 
which instead sometimes eat it greedily. This fact led the authors to study 
the toxic capacity of the plant 

An analysis was made of an air-dried sample of the plant, and there 
was found 0.264 % hydrocyanic acid. Calculated to the original green 
weight of the plant, this is equivalent to 0.054 %. Poisonous plants of 
this type appear to have an erratic action both in feeding experiments 
and also when animals are grazing at will. Apparently the grazing of sheep 
and cattle upon such plants has not been accompanied with fatal results 
in every case. Amongst the possible factors which contribute to the action 
of these compounds should be noted the physical condition of the animat 
when fed, the state of its health, and whether the food in question is taken 
upon a partially filled or empty stomach. v 

Feedings made with T. maritima cut at different seasons indicated that 
the plant is toxic during the entire period of its growth. As regards the 
affected parts, the leaves have conclusively proved to be poisonous, but it 
has not yet been found whether the flowers are poisonous which, however, 
only make up a minor part of the total weight of the plant. The roots 
are so firmly held down by their fibrous growth that there is little or no 
chance of their being eaten 

? , % the autumn of 1918 and in the spring and summer of 1919, 20 ani- 
msdswere fed with fresh green leaves of T. maritima ; 7 sheep were poisoned, 
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5 of which died. The weight of green material required to provoke sick¬ 
ness varied from 1 y 2 lb., to 4 % lb., the average fatal dose being ap¬ 
proximately 2 4 lb. The irregular and apparently inconsistent action 
of plants containing hydrocyanic acid would render it difficult to state 
accurately just how much of the plant is required to encourage 
sickness. 

A further senes of feeding tests with cattle weie made in spring, sum¬ 
mer and autumn with varying quantities of green goose grass. The 
results were negative. One of the animals ate an average of 15 % lb. 
daily for 7 days with no bad effects. These results, however, should not be 
taken to infer that the plant is not poisonous to cattle. 

Further feeding tests were made with sheep and cattle to determine 
the toxic effect of various proportions of dry goose grass when put up in 
in hay and fed. Out of 13 sheep fed, 6 were fatal cases. The smallest 
amount which proved fatal to sheep was 2 % oz., the average fatal dose 
being approximately 4 64 oz. These tests prove conclusively that small 
amounts of the dried plant are extremely poisonons. As regards cattle, 
one feeding test was made with a yearling calf; the result was fatal, 
in spite of the fact that only 7 oz., of T. maritime/ hay was fed 

Another series of feedings was practised in order to determine whe¬ 
ther small amounts of air-dried Triglochin, would be harmful when fed 
in small quantities and at varying intervals. One only of the animals 
was affected, which showed symptoms of poisoning after the fourth 1 oz , 
dose. Results indicated that there is little or no cumulative effect of 
small doses fed at short intervals. 

The authors have also made a study of typical cases of animal poi¬ 
soning and have made anatomical and pathological observations. The 
first symptom of sheep poisoning was abnormal breathing, usually very 
rapid, often as quickly as 150 per minute In other cases it was, however, 
slow and deep Abnormal breathing was often accompanied by trembling 
or jerking movements of the muscles which in severe cases would develop 
into spasms or convulsions. Fifty per cent, of the autopsy cases showed 
endocardial or epicardial hemorrhages, and 40 % a spleen that was dark 
and mushy. In general, the blood was darker than normal and formed 
a clot that was somewhat soft. 

No experiments were carried out to determine whether it would 
be possible to cure the animals, but there is little hope in this respect, 
because, amongst other reasons the interval between the'time when 
the first symptoms appear and the fatal results is too short to permit 
treatment. 

On the contrary, a great deal can be done to prevent poisoning: «— 
wet meadows where the goose grass is common should not be cut for hay; 
the largest clumps should not be cut, or if cut, should be burnt when dry ; 
animals should rfot be put on pastures containing much goose grass 
when they are very hungry. 
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1132 - The Chemical Examination of Three Species of Larkspurs. — itomi o a, 

m l nnctsilv of Wyoming AsjtcnUxittil Experiment Station , Bulletin No uo,pp 55-Sh, 

PI XI I,ai«ume, Wyoming, June, iyi«i 

Tlie subject matter is confined to general methods employed in lark¬ 
spur investigation supplemented by such data as seemed advisable to give 
an intelligent understanding of the facts. 

The three species under consideration were Delphinium glcmcescens 
Rybd, D. Bar bey i Hutitu, and D. Geyeri Greene which clearly represent 
distinctive altitudes and habitats. The distribution and poisonous effects 
combined with characteristic symptoms with cattle affected (1) are indi¬ 
cated. This is followed by preliminary tests for the determination of crude 
alkaloids by the volumetric method. Reference is made to the compar¬ 
ative toxicity of each poison, and in the case of Z). Geyeri and D Barbeyi . 
the amorphous product was in each case far the most poisonot s, 
Chemically, the amorphous compounds were found to be quite stable 
substances Oxidising reagents such as hydrogen peroxide, nitric acid and 
potassium permanganate had more destructive effect than the chemicals 
usually employed m plant analysis 

Remedial measures — The most advisable recourse according to 
the Bureau of Animal Industry U. S. A. is the injection directly into 
the blood by means of an all-metal hypodermic syringe of the following 
remedy : — physostiginm salicylate 1 grain — pilocarpin hydrochlorid 
2 grs — strychnin 'sulphate y 2 gr This formula would apply to an ani¬ 
mal weighing 500 to 600 lb The “ Quitman » syringe has so far been 
found the most useful. The needle is most conveniently inserted in the 
shoulder. 

There seems little doubt that prompt treatment of animals poisoned 
by larkspur would result in the saving of most of the cases. 

1133 - The Weir Vine (Ipometea ca.ta.bra ) and Reputed Poisonous Properties.—* 

White, C T (Ckmimment Botanist), 111 the Queensland Agricultural Journal, Vol. XIII, 

Pi 6, \>jj 26pl 2^ Brisbane, June, 1920 

This plant is fairly common on the hard red soil of the Maronoa 
District, and reports indicate that the tubers were used as food by the 
aborigines. According however to the information suppled by Gunn, 
the author states that when sheep ate th vine they developed symptoms 
of indigo affected animals. This account was corroborated by other 
practical stockmen. When the plant first comes up the stock can eat and 
fatten on it, but it is apparently the pod which does the harm. Horses 
and cattle were also attacked and the eyes dimmed. When the loins were 
affected, the results were disastrous. 

The yam can be used as a potato and is quite a harmless substitute 
in this respect. 

The leaves of some examples of Ipomaea batatas have been found to 
develop at times hydrocyanic acid yielding glucosides, but the symptoms 
of this form of poisoning are not identical to those ascribed to l. calabra , 

{») See S, Jan. 1917, No. 54. (Ed) 
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The latter are similar to those generally associated with species of Swainsona 
in Australia and Astragalus m the United States, and other leguminous 
genera, but has not, according to the author, been recorded for any spe¬ 
cies of I'pomaea or other genus of the family Convolvulaceae. 

1131 - Poisoning of Cattle by Feeding on Ergotised Paspalum.--M itchell, d t (Ve- 

termaiy Jleseaicli I^aboialory Oiwlerstepooit), m the Journal of the Department of Agri¬ 
culture South Africa , Vol I, No *>, pp P2-426 Pietona, Aug 1920 

Serious outbreaks were reported from various parts of the Province 
of Natal In the cases investigated, symptoms had appealed amongst 
the cattle glazing on paspalum pastures in the seeding stage, and a very 
large percentage of the heads of the grasses were infected with a fungus 
of the Ergot type This was identified by Dr Pole Evans as Claviceps 
Paspah which has been noted in other parts of the world to have similar 
effects (1). 

A senes of feeding experiments were arranged, and the* ergot-infected 
paspalum was collected from old paspalum lands at the Government Ex¬ 
perimental Station at Cedara. The feed consisted of a mixture of seed 
heads and ripe scIeroHa , supplemented by bran and chopped lucerne. With 
9 to 12 lb , of infected heads, a definite and diagnostic train of symptoms 
was produced, starting on the second day This varied in intensity 
from a slight inco-ordination of movements to complete paralysis and al¬ 
though in the majority of instances the natural cases were comparatively 
mild, the results produced experimentally were more marked. Recovery 
was noted to commence about the fifth or sixth day but was not complet¬ 
ed until 2 months after the feed was given. 

The condition was only observed to occur in cattle, and young stock 
of from 14 months to 2 years old appeared to be more susceptible than adult 
.cattle. Horses, donkeys, sheep and goats grazed on the infected grass 
without developing any clinical symptoms. 

The treatment found to give most rapid results after the necessary re¬ 
moval from the paspalum lands consisted of a saline purge followed by 
a few days rationing on green lucerne or barley, the idea being to pre¬ 
vent further ingestion and to assist in elimination of the unabsorbed toxic 
elements in the digestive tract. Prophylactic measures consisted in reap¬ 
ing and collection of the grass during the flowering season, at which time 
the material collected from the lands may be fed to cattle with perfect 
safety. Heavy stocking at the commencement of the summer before the 
flowering season is therefore advised. 

Lowered vitality due to ergot intoxication was considered to be the cause 
of a number of deaths from “ redwater ” which occurred amongst a herd 
of young oxen grazing on the paspalum area previous to their removal 
to the " red-water veld. ’’ 

The toxic symptoms mentioned are exactly similar to those observed 
by the American investigators, Brown and Ranck with guinea pigs but 

(1) See R. 1917, No. 839, 934, 1035 and 1x79 ; R. February 19*8, No. x 79 - (Ed.) 
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the commercial ergot extract C. purpurea was found to produce no distinct 
ill effects. 

1x35 - The Therapeutic Treatment of Sarcoptie Mange in Horses. — Crimi, p m the 
Annah dUla R Sttisione ^ptumintule per le vut tattle mfettive del Bcbtianic, Portia, 
Vol V No 1, pp 19-71 Portici, TO19 

Tlie author recommends the following method for treating sarcoptie 
mange in horses as being efficacious, rapid, and economical. The ani¬ 
mal should be shaved and then washed with a soft soap containing 4 % 
of creohn, and rubbed with an ointment composed of 25 parts (by weight) 
of flowers of sulphur 4 - 5 parts of tobacco extract (State brand) + 100 
parts of vaseline The ointment should be applied to the animal's flanks, 
one side being treated one day, and the other the next. Two days af¬ 
ter the second application, the animal ought to be washed with ordinary 
soap and warm water. 

1136 - Onchocercosis in Madagascar Cattle. — Chi^ehen, a m the Bulletin econo- 
mique de Madagascar, Year XVII, Nos 1 and 3 (First and Second Hall-years, 1950), 
PP 47*- 5 o Tananarive, 19-20 

Among the rare internal parasites of cattle in Madagascar, there is, 
in addition to the amphistomata of the rumen and the filaria of the peri¬ 
toneum, a nematode, which the author, a veterinary surgeon, has found, 
often in large numbers, in nearly all the adult animals he ha, examined 
so common is this parasite that the author thinks he could almost say, that 
careful direction and minute investigation would have revealed its pre¬ 
sence in all the cattle submitted to him for inspection. He, however, 
adds that his researches c?(made in 1917-1918-1919) were confined to adult 
cattle from the north of the island which were slaughtered at the rate of 
xoo to 120 daily to supply the Montagne d'Ambre canning-factory, near 
Hiego-Suarez. 

The nematode in question is an Onchocerca that was recorded in 19x2 
by M. Pibttre, who thinks it is the same as the Onchocerca bovis which 
he discovered, also in 1912, in cattle in France. 

The nematodes are located in the conjunctive tissue in the neighbour¬ 
hood of the ligaments and tendons, but not in them, for they seem unable 
to penetrate into the tissue of these latter. 

No symptoms of the disease are, however, noticeable in the living 
animal. The author never observed any trace of stiffness of the neck and 
shoulders, or any difficulty in walking, even when the cattle arrived at 
the factory, though most of them had just been driven four successive daily 
stages of 36 to 40 km. 

1137 - Treatment of Retention of the Foetal Envelopes After Birth in Cows. — 

PiCdONB, G-. in II Coltivaiore, Year IyXVT, No 22, pp 528-552 Casale-Monfetrato, 
August, 10, 1920. 

The retention of the foetal envelopes (placenta, membranes) is an 
accident that frequently occurs after parturition in cows. It is often 
observed after abortion, whether sporadic, or epizootic, and as a result of 
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long and difficult calving. The special arrangement of the placental 
cotyledons in ruminants appears to retard the expulsion of the after¬ 
birth. 

The author mentions the symptoms of the retention of the after¬ 
birth and states that the various drugs usually administered to treat re¬ 
tention have but litte effect. He suggests new methods of treatment — 
(1) Friction of the dorso-lumbar region accompanied with the alternate 
application of hot and cold plasters*, (2) injections of cold water into the 
umbelical vein of tlie placenta ; (3) massage of the uterus by way of the 
rectum; (4) crushing the yellow bodies Of these several methods, 
the first is not certain; the second ought never to be used, but tl e third 
and fourth are efficacious because they induce contraction of the uterus 
which, after some hours, bring about the expulsion of the after-birth; 
they should be followed by uterine douches. The empiiic method still 
employed in the country in Italy which consists in attaching a weight to the 
portion of the membrane that has already been evacuated is harmful, 
because the continual pull produces a diphtheric condition of. the mu- 
cuous membrane of the vagina, or even necrosis, and may perhaps cause 
inversion or prolapsus, (5) repeated uterine douches are an easy and 
efficacious treatment ; (6) the best method, and that most used is the ma¬ 
nual extraction of the placenta followed by a douche of hot or luke-warm 
water, or the introduction into the uterus of 100 to 120 gin., of animal 
charcoal in the form of 10 gm., capsules, followed 3 days afterwards by a 
douche (Oppermans’ method). 

As a rule, farmers do not consider the retenton of the after-birth 
as a matter of much importance because it rarely endangers the life of 
the cow, but this is a mistake, because this accident, although s 1 owly, 
and indirectly, causes losses in stock production that are far from negli¬ 
gible. 

The author no longer administers drugs in treating placental reten¬ 
tion for they are quite useless; he has recourse, however, to tonics, and 
to detachment by hand which, when properly executed, entails no risk 
but should be followed by repeated douches. To administer the douche 
all that is needed is an indiarubber tube 1.50 m., to 2 m., long, provided at 
one end with an indiarubber clyster-pipe to be inserted into the ute¬ 
rus, and at the other, with a funnel to receive the liquid to be injected 
A vine irrigation-pump may also by used, provided it is held, so that no 
air is introduced into the uterus. 

The liquids for injection are: 1 % creolin; iodine water (one 
spoonful of tincture of iodine to 1 litre of water) ; a 1 % acqueous 
solution of carbolic acid ; 1 to 2 % permanganate of potassium; etc. 
Weak solutions must be used, in order to prevent too violent con¬ 
traction, which might cause inversion of the uterus. In some very serious 
cases, the author used tepid well-water which, as it contains no specific 
germs, is not injurious, even when not sterilised, as Fabremc has 
shown. 
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1138 - Reaction of Milk in Relation to the Presence of Blood Cells and of Specific 
Bacterial Infections of the Udder. — baker, t c , ami Breed, r s (New Yoik 
A"ucultmal lixperiments Station, Geneva), m Tho founiil of Biologic'! CI’oiH^trv, 
Vol XI,I I T, No 1, pp 221-2)5, Bibliography of ih publications, Baltnnoie, Mil, 
August, mao 

In a previous paper {Journal of Biological Chemistry, Vol. XB, p 345, 
1919) I/. 1/ van Seykb and J. C. Baker have shown that decreased aci¬ 
dity of fresh milk is due to the direct filtration of blood serum into the 
milk as secreted Because of the importance of this suggestion m explain¬ 
ing bacteriological and physiological problems, the biological data that 
have a bearing on this theory are discussed in the present paper. 

In support of this view it is pointed out: x) That this view is in harmony 
with the changes in composition that accompany decreased acidity ; 
2) that it is in agreement with the hydrogen ion concentration of normal 
milk (p H values 6.50 to 6 60) and that shown by blood serum (P u about 
7.60) ; and 3) that it harmonizes with an increased CO a content of the less 
acid milk, normal milk containing about xo per cent, by volume of CO a 
and blood serum, 65 per cent. 

Further proof of the presence of blood serum was furnished by the 
presence of fibrin as shown by fibrin stains. This normal constituent 
of blood does not appear in normal milk. 

The only observed chemical relation that was out of harmony with 
the view that unchanged blood serum caused the low acidity of certain 
samples of milk was the fact that no glucose could be demonstrated in 
several samples in which it should have been present in appreciable quanti¬ 
ties if this were the case. At that time it was suggested that further 
investigations were desirable. 

From the new data here given, and from histological and physio¬ 
logical considerations, it appears that a more exact statement of the 
case would be that the infection causes the entiance of a serous exudate 
derived by the gland cells directly from the lymph rather thau from blood. 
This serous exudate is neither exactly like blood serum nor milk. When 
the infection has proceeded to the place that actual rupture of the vessels 
occurs, then unchanged lymph and blood would enter. The modifications 
in the secretions may be duo to a weakening of the secretory activity 
of the cells or the exudate may have a definite protective function against 
the bacterial infection, or both conditions may hold simultaneously. 

The processes involved are so complicated that it is little wonder that 
the matter is not clear even with the data at hand. It seems quite pro¬ 
bable, however, that the increased CO a content of the milk samples having 
a lowered acidity is correlated with the entrance of bicarbonate from the 
blood The acidity of the milk would also be lessened by the entrance 
of increased amounts of basic phosphates or even of albumins. Changes 
in the secretion of the milk in relation to these substances could easily 
explain the changes in reaction actually noted without assuming the en¬ 
trance of excessive amounts of unchanged blood serum or lymph While these 
chemical changes are still only partially understood, the data establish 

[lias] , 
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the iaci that tlie modifications of the secretion aie correlated with an in¬ 
creased entrance of the leucocytes into the lumina of the alveoli Accom¬ 
panying this change 111 the secretory processes there also seems to be an 
increasing amount of wastage fiom the glandular epithelium 

1139 - Studies on (1). ‘ Slkglni, 3 < ami Donadili , A (Iiistliui Pasteur 

d’Alcjeiie), m the Dullchn do la Socut do Patholo u I wtnjiu , Vol XIII, No 7, 
pp Wj.J 5 And Paris, 

I. — IXperimentai, induction op dromedaries with Trypano¬ 
soma berhentm producing * Debab, ” — This experiment was carried 
out for 2 years on some twenty dromedaries that were not obliged to work, 
and were given nourishing food. The animals found to be healthy were 
inoculated with the blood of naturally infected dromedaries The results 
show that experimental infection produces — 

(1) An acute phase of the disease lasting 3 or 4 months with the 
presence during at least half that time, of trypanosomes m the peripher¬ 
al blood. The development of the parasites is always accompanied by 
a rise in temperature. 

(2) A chronic phase (lasting months and years), the trypanosomes 
making their appearance twice a month on an average This chronic 
phase passes into a period of latent infection accompanied by a relative 
immunity to new infection* 

The only clinical symptoms characterising trypanosomiasis are: — 

(a) Loss of flesh and debility, which reduce the dromedary's resist¬ 
ance to pathological influences. Death is usually due to comphcations. 

(b) Abortion. 

II. — Heredity of Infection and Immunity of Dromedary 
Trypanosomiasis. — The authors conclude that female dromedaries 
transmit the disease to the foetus (which succumbs to it), during the acute 
stage of the malady only. When in the chronic stage, they transmit neither 
thj disease, nor immunity to it. 

U40 - Biochemical Changes in the Flesh of Beef Animals Receiving Insufficient 
Nourishment. — Moulton, C R, iu Hie Journal 0} Biological Chemistry , Vol Xlyltl, 
No 1 f pp 6?-78 Baltimme, M D, Aug 1020. j 

C. W, Greene ^{Journal of Biological Chemistry, v. XXXIX, pp. 435, 
1919) showed that during the period of spawning migration, besides 
experiencing a loss of muscular tissue, these fish exhibited an im¬ 
poverishment of the muscular tissue that meant a loss of from 10 to 30 % 
of the protein content. The organic extractives neveitheless remained ^ 
fairly constant and even increased under certain conditions. 

In a second paper Greene {IUd , pp. 457) confirmed the preceding 
results and showed further that the concentration of amino-nitrogen re¬ 
lative to the water content after an initial increase remained constant 
throughout the migration. He argued that the results indicate a storage 
of reserve protein in the salmon muscle. 

(1) See ie, Dec 1918, No 1368 ; June 1919, No. 747 * (£&) 
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The author in the present case undertook experiments with a view 
to the determination of: i) Changes in the protein and other consti¬ 
tuents of the flesh ; 2) changes in the composition of the liver and blood ; 
j) changes in the size of the muscle fibres with the Hereford-Shorthoins 
which had m most cases been very fat when young These were treated 
as follows: 1) Allowed sufficient food to permit of a gain of % lb. daily 
(for 6 months); 2) kept at constant weight (for 6 and 12 months); fed so as 
to allow a loss of % lb. daily for 6 and 10 months) i. e. until nearly dying 
of hunger 

The analytical results presented in Table form indicate the follow¬ 
ing points 

Partial starvation does not cause a watery muscular tissue* Pat 
is almost entirely reabsorbed, while glycogen apparently is not. The 
character of the protein is altered by a removal of nitrogenous substances 
amounting to 10 % of the total nitrogenous material, and consisting 
of albumin nitrogen. The phosphorus content of the flesh is reduced 
13 to 15 %. 

The liver has a somewhat higher water content in the starved animal 
and a high nitrogen content. This indicates a greater proportion of 
amino-acid and extractive nitrogenous substances. The glycogen content 
is not depleted. 

The blood has more water and less total nitrogen in the starved steer: 
the muscle fibres become very much smaller hut still capable of function¬ 
ing. 

The data presented indicate a storage of protein matter in the mus¬ 
cles of the steer. 

feeds 1141 - Riee Straw as Cattle Fodder (1). — Chiappblx.1, r,iu U GiomaU di RiucoUum, 
and feeding Vol X, No 9, pp 131-137 + i Eg Vercelli, Sept 10, 1940. 

In Italy, rice straw is usually used as litter and very little as fodder. 
This is due to the frequent autumnal rains which make the preservation 
of it difficult, and also to the fact that dry rice straw causes intestinal 
disturbances. The author shows how these disadvantages cau be eli¬ 
minated. 

Rice straw differs from other straw in that it is harvested whilst still 
green; when air-dried it has the following composition: — 

Rice straw is, therefore, relatively rich in the nutrient materials, but 
these become very indigestible when dried. This can be almost entirely 
avoided by putting the hay into a silo with a movable cover, under heavy 
pressure, as in the “ cremasco ” process (2). 

After harvesting and threshing the rice straw is spread in the sun 
for some days until partially dried, and then put into a silo. In the silo 
it is mixed with other herbage, also partially dried, that can be harvested 
at the same time (3). The fodder is ready at the end of one month or 

(1) See R., Jan, 1919, No 115. [Ed.) 

(a) See R , Jan, 1919, No. 105. (Ed.) 

( 3 ) See R Oct. 1920, No 886, (Ed ) 
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C opposition of Italian ticc straw atr-dncd. 
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0 7 

0 b 

°*5 


less, and can be kept several months It is best to add some concentrated 
food, such as rice-bran cakes (“ pula vergine di riso ”) when feeding rice 
straw to cattle. 


1144 - The Use of Some Salt Water Plants as Fodder. — pakanjpye, h. f , m The Aqrt - 

cultural Journal of India, Vol. XV, Pt, III, pp. 250-35T Calcutta, May, iqao 

The fodder growing areas in the Ratnagiri district, Bombay, are poor 
and limited, and the cultivators have to fall back upon such plants as can 
naturally grow on the poorest of soil and take care of themselves. In the 
tidal rivers and creeks along the west coast also, there are immense areas 
which are covered with several kinds of mangroves, with grasses, and holly¬ 
like shiubs. These plants grow in salt water, and contain a considerable 
quantity of salt. They are, nevertheless, fed, even in normal years as 
green fodder to milch cattle, and if possible, also to work animals. The 
following examples are given — 

I — The holly-like " Mar and i ” ( Acanthus ilicifohiib) — a spiny 
plant, 3 to 4 ft high, erect and unbranched The plant is generally cut be¬ 
fore its flow ers, and chopped into 3 inch bits; then beaten with a strong 
tod to break down all spines. This is the only necessary precaution in 
preparing the stuff for feeding Until the animal is accustomed to the 
new iced, a small quantity of “ bhusa ” or cotton seed or any other simil¬ 
ar food may he added, but these additions may later be omitted. 

II. The *' tivir „ (Avtcennia officinalis) — a large spineless shrub 
which covers large areas in the creeks, with peculiar roots which project 
iu laige numbers above the surface of the mud Branches of this plant 
may be cut and fed to cattle 

III — The " lavi ” (Adnropus villosus), a small grass about 13-13 
inches long, growing iu salt water mud. After cleansing, it is imme¬ 
diately fed to cattle, preferably to milch cattle, 10 to 15 lbs per auimal. 
The quantity of this grass available is, however, limited. 

The first two plants are very common in all the creeks and rivers of 
the wrest coast of India. The cattle owners of the Kolaba, Thana and 
Surat districts are strongly recommended to use them as long as they are 
4 available, and thus increase the supply of fodder. 
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1143 - Food Value of Willow Leaves* — ItAix, T D (Chemical Eaboratoiy, vSchool of 
Agriculture aucL Evpcimieut Station, Potchcfsti 00111), 111 the Journal o} the Depot Intent 
of Apiculture, South Africa , Vol I, No 3, pp e >t >--4 57 ru-toria, Aug, 1020 
Analyses show that willow leaves aie highly tmiiitious The sam¬ 
ples were taken at intervals of more than a week apart during the feeding 
experiment conducted by R Bourn, ay with chickens, comparing the value 
of green willow leaves with green lucerne In 6 weeks the chickens fed 
on the former gained 2 lb , m weight over those fed on the latter, — an 
average gain of 2 2 / 3 oz , per chick The following Table compares tire 
average composition of dried willow leaves with that of some important 
hays: — 



1 

Moist me | 

i 

Ci ude I 
Piotun 1 

Crude I 

Fit 

CtiuK | 

Fihi c I 

Gaibo- 

hydrates 

N P 10 

| Ash 


! Pa cent 

Pci cent 

Per cent 

Per ct ut 

I Pei caU i 

Pci a ut 

Willow leaver (air 




s 

i 


dried) . . . 

10 oq 

15 37 

5 35 

19 5a 

40 4 

8 04 

Eucerue 

So . 

15 5 

2 4 

3 \ 8 

30 0 

8.0 

Cow Pea 

8 2 

13 2 

2 4 

3 ° 5 

30 6 

6.3 

T eff 

8 2 

G 0 

e x 1 

31 S 

-n 2 

67 


It should be noted that the mineral composition of the ash is excellent 
for growing animals or birds % silica 3 2G8 — iron oxide 3 692 — cal¬ 
cium oxide 31 360 — magnevsium oxide 12 620 — potassium oxide 9 926 — 
phosphoric oxide, 5,04 

1144 - Composition and Food Value of Tobacco Oil Cake. — vSeo No. no7 of thfst 
Review, 

n .15 - Use of Silkworm Dejecta in Stock Feeding. — Rot font, in the Dolctnm del Con- 
siAio Provinctale d* Agricultural dei Gansorzi apart e dcWIstituto tip 1 col0 provinciate di 
San hljckcle, Year XXXIII, No 40, pp 3. October, 3, 1*420 

In the regions of Italy where silkworms cultivation is of most import¬ 
ance, it as customary to feed their dejecta to the cattle 

One ounce of “ seed ” produces 80 kg , of dejecta, the composition 
of which varies according to the stage growth of the silkworm ; as can 
be seen fiom the analysis by M. Girakd ;— 7 


Vercentafje composition of silkworms dejecta. 


After Uie 1st moult \flei Hit M moult 


Moisture . . 
Nitrogenous master 

Fats. 

Carbohydrates. . 
Inorgatuc,mat ter * 
Cellulose * * * * 


I2.XO 

o 70 

x8 21 

f2 55 

0 70 

0 63 

50 29 

50.28 

8 88 

S.72 

9*93 

9.12 
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The composition of these dejecta gives them a very^considerable va¬ 
lue as a supplementary feed, hut on account of their great absorbent po¬ 
wer, they should be given with caution They aie veiy often fed without 
dietetic utles, so that they sometimes occasion intestinal disturbances in 
the stock 

All the disturbances occurring in young animals, viz., an obstinate 
obstruction oi the omasum, often manifest themselves when silkworm 
dejecta are used as a feed, for they have a strong dehydrating effect upon 
the mucous membrane of the stomach The action of the dejecta is 
thus entirely physical, and if they are kept in good condition, no ill ef¬ 
fects due to their composition need be appiehended 

When fed to ruminants, these excreta ought always to be mixed with 
other foods such as bran, beets, etc, and given in moderate quantities, 
preferably kneaded into a paste with water Pigs can eat from 1000 to 
1500 gui daily, either alone or mixed with flour, but always soaked in 
water. Horses prefer the dejecta dry, and they can be fed to these ani¬ 
mals mixed with barley or oats * 

ir.pi - Sexual Neutralisation Obtained by Means of Orchilytie and Ovariolytic Se¬ 
rums. — GinriANi, R {Dnetlore Istitulo Zootecnico I.a/iale), ia the Annuli d'lspene, 
Year XXX, No f>, pp 323-335 Rome, Jxmc, i <)20 

After briefly examining the advantages and risks attendant upon the 
removal of the sexual organs, both in the case of the males and females 
of different species of animals, the authoi descubes a new method by 
means of which the functioning of the sexual glands can be suppressed 
without the necessity of a surgical operation 

If cells or cellular extracts of heterogeneous species are introduced 
into the blood system of an animal, the organism reacts by the produc¬ 
tion of substances (cytotoxms and cytolysms) which cause the death 
and sometimes the actual lysis, of the cells of the type used in the injection 
As a rule, these substances only act on the cells of the species of ani¬ 
mal from which the injected material was taken Some, however, have 
a stronger or weaker action on related species, and also, in the case of 
animals of the same species, upon tissues other than those which produced 
the cytotoxins and cytolysins in question. 

The experiments consisted, in the first place, in preparing an orchi¬ 
lytic serum from the rabbit This seium was preferred to an ovariolytic 
one, the object of the experiment being, if possible, to cause atrophy of 
the testicles in the animal injected with the serum, since atrophy of the 
ovaries could only be attained by slaughtering the females. 

A he-goat was selected to furnish the serum and was injected per¬ 
iodically with a nucleo-proteid solution of the testicle of a rabbit. Of the 
5 rabbits subjected to the action of the serum, 2 died during the experi¬ 
ment ; in another which was killed after 15 days, the testicles revealed to 
the touch that a considerable amount of atrophy had been induced, and 
microscopic examination showed that the seminal ducts, though still 
recognisable, contained a kind of granular detritus 
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The other Wo rabbits "were subjected to the action, of the serum 
for 30 and 40 days, respectively. During this time, progressive atrophy 
of the glands ol the testicles was observed. When examined, the test¬ 
icles proved to be to a great extent empty, that is to say, they only 
consi ted of the albuginea, conjunctive tissue, and a small amount of pa¬ 
renchymatous substance. 

Microscopic investigation showed a great alteration in the parenchyma, 
which was of a finely granular appearance, and in which the seminiferous 
ducts were difficult to distinguish. 

11 47 - Researches on the Inheritance of Coat-Colour in Horses, In Denmark. — 

Winge, O , iu the Nor disk J orcibriiisf orskmn", Part 5, pp 1-30 Copenhagen, 1020. 

A study on the inheritance of coat-colour in horses based on data 
obtained from the pedigree register, and referring to about 1000 horses 
of the Jutland breed. Particular note was taken of animals with the 
3 fundamental colours black, bay, and chestnut, and also of white and 
spotted individuals. 

The facts observed confirm, to some extent, the theories of Wae- 
ther and Wentworth, which however, in the author’s opinion, are unne¬ 
cessarily complicated. 

The inheritance of the three colours can he reasonably explained 
by assuming a single fundamental colour for the three kinds of horses, 
and by postulating the presence of 2 factors, one R for chestnut, and an¬ 
other s for black The simultaneous presence of R and S, both in the 
homozygotic and heterozygotic condition, would determine the bay 
colour 

There are thus 4 kinds of bay, RR SS, RRSs, RrSS, and RrSs; 
3 kinds of chestnut, RR ss, Rrss, and rr ss; and finally, 2 kinds of black, 
r r S S and rr Ss. 

Thanks to the large amount of material at his disposal, and by dint 
of careful examination of it. Wince was able to prove the truth of 
his theory, according to which, from the cross chestnut X chestnut, 
only chestnut ioals could be obtained, as lias been actually observed; 
with black x black, both black and chestnut but not bay offspr¬ 
ing could be obtained; while bay x bay give foals of any of the *3 
colours. 

Among the descendants of the bay type, there may he some horses 
of the formula RRSS which, mated with mares of any colour, should 
give bay foals. Such horses have indeed been known; thus, Nobel No. 295, 
was the sire of 52 foals all of which were bays 

The fact that, in the J utland breed, black individuals are much more 
numerous than bays, makes it probable that the formula for bay is usually 
RrSs or R R Ss, rather than RrSSorRRSS 

On the other hand, the three chief colours occur in different shades ; 
there is also a factor for white, and one for spottedness which are 
dominant as regards R and s. 
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11 E - Coutlibution of Genetics to the Practical Breeding of Dairy Cattle. — Pr«^, 

K (JJciwrliiK'iil of Biometiy ,ui<I Vital Statistic, Tuhii [I.jpkiu- rn;\ ersity), in the 
vus of the Xtti mil A*, uiemv of Sci^ncts or tin ( n iitf Vtifii or Ahunca, Y*ol 0, 
Xu ** {>p- Has Urn, l\i , Apul i«] 2 o 

The authors' tests with regard to the up production m fowls, and 
milk production in cattle, showed that the phaemotypic performance 
was an exceedingly unreliable guide to leal breeding worth The real 
value of the measure of an animal as a breeder is the kind of progeny 
which it produces, and not the fact that the cow may have herself an 
enormous record It has repeatedly been shown that a bull may come 
from ancestry of the highest performing ability in respect of milk and 
fat production, but this is no guarantee that his own progeny will be great 
pro queers 

Nearly 10 years ago the author began the intensive study of the prac¬ 
tical problems of scientifically measuring the breeding worth or value of 
bulls of the daity bleeds, at the Maine Experiment Station (1) and inaugu¬ 
rated the project of determining the transmitting power of every bull in the 
Jerse} 7 * breed recorded up to 1916, as having two or more daughters whose 
milk producing qualities were known, as well as the producing abilities 
of the dam. 

This article gives a brief account of the scope of the work and some 
of its chief results. The author notes that, stated specifically if DA 
represents the milk production of a daughter of a given bull, and D n 
the milk production of the dam of this daughter, then the measure of this 
bull's transmitting qualities for milk production in respect of this pair 
would be, 

Sire’s transmitting power = D d — Dm. 

A Table gives in detail the net average change in butter fat produc¬ 
tion of daughters as compared with dams, and enables the breeder to 
form a real judgment of the worth of various bulls which appear in the 
pedigree of Jersey Cattle. Reference is made to the complete paper 
which also discusses the relation of inbreeding, and the amount of Island bred 
stock, etc, to production and a summary is then given of the chief 
results of the whole study . — 

* There are 224 Jersey Registry of Merit sires which meet the require¬ 
ments of this performance test for their transmitting qualities in milk 
production. Less than one half raise the milk production of their daugh¬ 
ters over that of their latter's dams. The largest number of the daughter- 
dam pairs is 39 for one particular sire Hood Farm Pogis 9th 

Out of the 225 sires which met the requirements of the daughter dam 
performance test for transmitting qualities of butter-fat percentage, 
xor raised the latter of their daughter's milk compared with the percent¬ 
age of that of the dams of these daughters. 

The leading sire in this test raised his daughters on the average 
X 338 % of butter fat, and had two daughter-dam pairs* Hood Farm 

(x) See Maim A$r Exp . Sta Ann . Report for 1919, pp £39-204. (Ed ). 
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Pogis 9th leads in the number of daughter dam pairs with 42, and raised 
the butter fat percentage of his daughter on the average of o 243 ° 0 over 
that of the latter’s dams. Out of the 224 sires, only 99 were found to 
raise the butter fat production of their dai ghter’s over that of their dams, 
and only 69 out of 159 sires had sons which showed similar results 
The sires are classified into two groups 1) inferior sires, when they lower 
the milk production and butter fat percentage of their daughters as com¬ 
pared with the same variables in their dams, and 2) superior when showing 
the opposite results. The fact that 47 sires are included in Group I 
compared with 28 iu Group II emphasises the need of exact knowledge 
of the transmitting qualities for the above mentioned percentages 

Inbreeding coefficients show that the sires of superior merit have 
7.08 % of the greatest possible inbreeding up to the fifth generation. 
The inferior sires are inbred 9.65 % of the greatest possible amount (con¬ 
tinued brother and sister mating). An analysis of pedigrees shows that 
there is little or no difference in the amount of relationship between the 
sire and dam of the individual bulls in the two groups Amongst the 
Mand bred Jeiseys and the American bred Jerseys, the mean number 
of Island males and females in the pedigree of the superior sire’s group 
were shown to be 6.94 and 6 55 respectively. The animals which appeared 
in the pedigrees in the first case more than 4 times, or in the second case 
more than 3 times, had appearances in the pedigrees of the sires infe¬ 
rior in their transmitting qualities. This fact alone makes it clear that 
the appearance of certain famous animals in the pedigree of a given bull 
is no guarantee of that particular bull’s worth. 

1149 - The Relative Importance of Heredity and Environment in Determining the 
Piebald Pattern Of Guinea Pigs. — Wright, S (Bureau of Annual Iiidustiy, T'mted 
States Department of Agriculture), in Proceedings of the Xationul Academy ot i Sciences? 
Vol 6, No 6, pp 320-332, figs 6, Easton, Pa , June, XQ2u # 

The Bureau of Animal Industry has been carrying on an experiment 
on the effects of inbreeding on guinea pigs since 1906. Twenty-three 
families were started successfully from as many pairs and were maintained 
wholly by matings of brother and sister. Another stock from the same 
source has been maintained as a control, without mating even second 
cousins. „ 

A number of colour variations were present in the original stock, 
although these consisted largely of tricolours, and most of them kept 
appearing during the early history of each family as a result of Mendeiian 
segregation. After a number of generations, however, a certain colour 
became fixed automatically within each inbred line, and the families 
became broken into a number of sub-families each characterised by a 
particular colour. 

As a supplement to more direct attempts to determine the cause of 
these variation^ in the pattern, it seemed desirable to find the relative 
importance of heredity and environmental factors. 

In this paper, only variations in the piebald pattern are considered, 
and the seres dealt with separately. Only the dorsal areas are taken into 
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account. As the correlation between the amount of white on the back 
and belly is 0.86, and the back contains the most persistent centre of 
colour (the ear region), and almost the most persistent white (the nose), 
the grades, based on the dorsal part only, are believed to be practically 
as satisfactory as grades based on the entire coat 

Figures illustrate the distribution of grades of white in three of the 
inbred families, and in the control stock 1916 to 1918 curves represent 
the distribution of colour potentialities among areas in the skins. 

Two stocks were ghosen for special study One was the control stock, 
with random matings, (except that even the mating of second co usin s 
was avoided) The other had since 19x5 been descended entirely from a 
single mating in the twelfth generation. 

Inspection of the Tables given shows that sex makes no significant 
difference in the correlations. This is in agreement with the results of 
direct experiments Reciprocal crosses between inbred families at the 
opposite extremes, produced practically the same result, the progeny 
being in both cases, almost exactly intermediate. Sex also makes no 
significant difference in variability. In the case of the means, there 
is, however, a sex difference The mean and standard deviations are mea¬ 
sured on a scale in which unity is the standard deviation of colour poten¬ 
tialities for areas within the skin of a single average guinea pig. Kv. n 
the random bred types differ less among themselva 111 this respect than 
the spearate skin areas of a single animal 

The correlations between parents, between parents, and offspring, 
and between litter mates in random bred stock and a single inbred family 
(No. 35) 1916-1918 are tabulated, and also illustrated diagrammatically. 
There is evidently very littl; genetic variability left in family 35, but a 
good deal m the control stock. The main differences which are not 
genetic must be due to irregularities in development due to the intan¬ 
gible sort of causes to which the word chance is applied. Variations 
which are due to inaccuracy in grading, and are therefore, merely appa¬ 
rent, cannot, however, be distinguished from those of this class. Checks 
have been made which indicate that apparent variability due to this 
cause is small in comparison with the large amount of variability which 
i§ found to be due neither to heredity, nor to tangible environmental 
conditions. 

In a forthcoming paper, a method of estimating the degree to which 
a given effect is determined by each of a number of causes will be discus¬ 
sed at some length. 

The progeny of a cross between two grades of piebald are almost 
exactly intermediate on the average, and the second generation is only 
slightly more variable then the first. These results might be due to to 
groups of dominant factors with opposed effects. The most probable 
explanation is that dominance is lacking, and the author adopts this 
view provisionally 

In the control stock, variations in pattern are determined, about 
42 % by heredity and 58 % by irregularity in development, leaving no- 
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thing for tangible environmental factors. In the inbred iamily, the corre¬ 
sponding figures are 3 % heredity, 5 ° 0 for tangible environment and 
Q2 % for irregularity m development. The mean squared deviation due 
to each kind of factor can be found by applying these percentages to the 
total squared standard deviation of each stock 3 


1150 - The Indices Oi the Horse. — Rotjahd, IX t Remount Depot at >St Teun-d’Angely), in 
the JRezue oaten mire, Vol EXXII, Senes Xo 1, pp 5 Vr c 4 s 'Toulouse, Sept, 1^0, 

The index of compactness, and the dactylo-thoracic index have re¬ 
cently become of great practical importance. 

Index of Compactness. - This is obtained by dividing the weight of 

P 

the horse by its height in centimetres: IC = A better definition would 

he the following the index of compactness expresses the weight of 1 cm., 
of height. Thus, if a horse weighing 620 kg.), measures 1 62 m , its index 
would be 3 80, that is to say, each cm , of height weights 3.80 kg. 

It has long been allowed' that this index was the ratio of the weight 
to the number of centimetres exceeding the metre Thus, in the prex- 

ceding example, we should have IC = = 10. Whereas stud stations, 

P 

and racing clubs 62 use the formula IC =» —, the Remount Service uses 


P 

IC = =r-, because the commissions which studied the artillery-horse 

T—ioo 

type before the war were of opinion that this index was the more mathe¬ 
matical. 


In the following table, obtained with the formula IC — , it can 


easily be seen that instead of varying between 2.50 and 3.08, IC varies 
between 7 % in the case of light cavalry types, and between 8% and 
9 % in that of artillery horses. 


Type 

Height 

| Weight i 

Index 

of 

Observation 

metres 

fcg ! 

Compactness 


1 

1 

Eight horse , . 1 

X.*;i 

! 

380 

, 

2 5 ° 

Young remounts 

Dragoon . , 

156 

4.16 \ 

2.60 

id. 

id. . . . 

i 57 

431 

2 70 , 

Adult horses 

Cuirassier ... 

1 64 

500 

3 04 

id 

Artillery ■ . 

I 50 ! 

450 

3.00 | 

Height between 1 50 m and 

1.55 m 

id. 

* 57 

480 

3.07 ; 

Height between and 1.66 m 

1 61 m 

id. . . .. . 

1.62 

500 

3.08 

Height above 1.61 m 

Draught . - 

1 60 

480 

300 



The index of compactness gives information principally regarding 
s&e end vdlnmetry; given equal height, it is larger in proportion as the 
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•weight is greater, and inversely; in the same way, the weight being equal, 
it will be larger m proportion as the height is less, and inversely. When this 
is high, tins denotes great density of the tissues, the mass, and the frame, 
all very important factors in judging a horse 

The author basing his calculations on numerous weighings and mea¬ 
surements made in the cavalry and artillery regiments, and in the remount 
stations, has endeavoured to determine the average value of this 
of compactness in the different classes of Army horses 

The limits within which the value of the index of capacity varies seem 
to be as follows.— 250 for light horses, 3.00 for medi um horses, and 
3.08 for heavy horses 

In some cases, the index is as much at 3 50, and not infrequently it 
rises to 3.70 and 3.80 in some large half-blood or draught stallions 
Kxamination of the Table shows that the value of IC rises from that 
of the light category to that of the artillery horses, by way of the dragoon 
and cuiraissier mounts, and reaches its maximum in the heavy draught 
horses This is natural, for the compactness of a horse depends upon 
the development of its muscular masses. The lower compactness index 
of the pure-bred horse, whether a light mount or a drago n charger, is, 
however, not simply due to insufficient muscular development, but is 
a proof of the physiological fact that the strength and intensity of muscu¬ 
lar contraction do not solely depend upon the number of the muscle fibre 
but also upon their quality and the richness of their nerve supply. 

The knowledge of IC does not serve only m judging an isolated indi¬ 
vidual, but very useful information can be obtained by observing the 
changes that take place in this index in the same lot of young horses 
during one year. The extent of the increase and the rapidity of the change, 
show the value of the rations, the amount of work to be required from 
the animal, and the suitability of the district for horse-breeding. 

Dactyi.cm'hoR'vctx Index (Idt.). — This is given by the proportion 
between the circumference of the cannon-bone and the perimeter of the 
thorax. The measurement of the circumference of the cannon-bone does 
not merely give us information as regards the region that is measured 
but tells us much about the general development of the bones and tendons.^ 
The results obtained by the author from his examination of numerous” 
horses are as follows:-- 



Qrcumfer- 
rence of 
canncm - 
bone 

cm 

1 

Perimeter 
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of 

Che&t 

cm 

[ Idt 

L _ 

Ratio 

Observation 

1 

I 4 ght hor^e • . 

IS 

I 72 

| 0,104 

1/95 

— 

Dragoon. 

*9 

178 

0 106 

1/9.5 

— 

Cuteas«ier. 

21 

x 85 

0 108 

1/88 

_ 

Artillery . . , . 

19-7 

I 78 1 

O IIO 

1/9 

Small: 1,50 m 

IcL , 

21 

I 82 

0 no 

i/s? 

Tall: 1 62 m. 

Draught . 

20 

O II 

0 112 

1/8.8 
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These figures confirm the data already accepted. 

The tenth part of the circumference of the chest should always be 
less than the total circumference of the cannon-bone, and never exceed 
1 to 3 cm.; if it is more, the animal may be considered as deficient in 
limb development. 

1151 - Cattle Breeding and Milk Prduction in Austria. — Communicated b\ m h, 
Kallbruvner, Ai.ficttrltwabEn^inuj , Austrian Correspondent of the Intent lUmi u Insti¬ 
tute of Agriculture 

In the territory now belonging to Austria, the number of cattle con¬ 
tinued to increase, although slowly, until 1900 ; after that year, it decreased 
gradually until the commencement of the war, since when it has rapidly 
fallen The following data of the official census were taken from the 
“ Wirtschaftsstatistische -daterialien uber Deutschosterreich 19x9 ”, publ¬ 
ished in the Oesterreichisches Statistisches Handbuch, Vienna, 1883, 1884, 

1903,191 3 ’- 


TablE I. — Head of cattle m the Austrian Empire from 1880-1918. 


Region 

1 

1880 | 

i 

1890 j 

1900 

1910 

1 

19x8 

1 

Decrease 

between 

1910 

and iqi8 

Lovter Austria . 

564167 

554 I 53 1 

606 938 

1609509 

i 

5^5 501 

* 5 % 

Upper Austria 

555 155 , 

553 074 1 

588 569 

552 g 77 

1 47 6 496 

I 4 

Salzburg 

149 681 i 

143484 

141 549 

l 128618 

120 963 

6 

Styna (before the Peace Treaty) 

663 173! 

700 012 

718 841 

683 443 

— 

— 

Styna (after the Peace Treaty) 


| - 

— 

476 499 

1 358 xo8 

25 

Carmthia . 

258255 

247 557 

256 220 

222 383 

189 066 

14 

Tyrol (before the Peace Treaty). 

420 169 

402 989 

423 405 

412 667 

— 

— 

Tyrol (after the Peace Treaty) 


— 1 

•— 

169 957 

159 398 

6 

VoraJberg , . .... 

61 115 

58231I 

_ _ 1 

62 635 

58592 

43 837 

8 


As is shown by Table II, the decrease in milch cows is still more 
serious than that in other cattle. 


Table II. — Head of milch cows in the Austrian Empire . 
in 1910 and 1918 


I Decrease 


Region 1 

1910 j 

1918 

between 

1910 and 1918 

1 

Lower Austria . . 

345 964 

254 019 

27 % 

Upper Austria. .... ... 

276 359 

230 ns 

17 

Salzburg. 

70 734 

63 528 

10 

Styria {reduced).. 

205 615 

170 630 

17 

Carinthia .* 

84 37i 

76310 

9 

Tyrol (reduced) .... ...... 

85 312 

91 219 

7 

t’oratberg... 

33 ro6 

29 476 

11 
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This decrease in the number of cattle is due to different causes. Be¬ 
fore the war, cattle-breeding was hindered by frequent epidemics of epi¬ 
zootic aphthic fever and by the spread of contagious abortion. The 
high price of cereals caused these crops to be more extensively cultivated, 
whereas the low price of milk discouiaged milk production. The increas¬ 
ing use of fertilisers made cattle-rearing appear superfluous from the point 
of \iew of manure-supply, and caused horses to be substituted for draught- 
cattle In many farms, the cattle were replaced by pigs, the latter being 
thriftier and more prolific A large number of high mountain pastures 
were bought by hunters, who replanted them with trees and kept them 
for hunting-preserves (See H K^llbrunner The Decrease oi Small 
Rural Holdings and the Legislation for the Control of this Phenomenon 
in Austria International Institute of Agriculture, Monthly Bulletin of 
Economic and Social Intelligence, April 1920) 

As a rule, however, it was only the number of cattle that decreased, 
and not their quality. There was, indeed, an increase in live-weight and 
milk production, therefore, the diminution in the number of head would 
not in itself have been sufficient to render it difficult to supply Austria 
with milk. On comparing Austria with Switzerland, it can be seen how 
little the number of head of cattle had to do with the matter. Even 
when the number of cattle was at its lowest (in 19x8), there were more 
of cattle per 1000 inhabitants in Austria than in Switzerland, viz 333, 
as against 326 (See Dxtrig, " Zum Ernahrungsproblem Oesterreichs ”, 
in Wiener KUnische Wochenschrift, Parts 17 et seq., 1920) 

The conditions created by the war which influenced the number of 
cattle in a decisive manner, as well as those indirect influences we have 
just mentioned, were of totally different character. In tlie first place, 
the scarcity of food due to the increasingly severe blockade, drove cattle- 
owners to slaughter a much larger number of animals for their own con¬ 
sumption Further, large quantities oi hay and forage-straw were re¬ 
quisitioned for military purposes, and bran could only be bought in small 
quantities and that w„s of inferior quality. Other concentrated foods that 
had formerly been used in all the farms, often in considerable quantities, 
^ere not do be found, or only to be obtained in very limited amounts; 
in fact, the breweries that formerly furnished malt and brewer’s grains 
were themselves without barley while no raw material from abroad ar¬ 
rived at the oil-factories. The cultivation of sugar-beets diminished ra¬ 
pidly and this entailed the decrease of pulp and molasses, both of which 
had previously formed an excellent and much appreciated feed for milch 
cows. The diminished and ill-nourished stock produced less manure, 
and the small quantity obtainable was employed solely for the fields, 
none remaining for the meadows and pastures. Again, as the scanty 
Store of fertilisers was also reserved for the fields, the forage crops suffered 
from the lack of nutritive substances, and their yields were very low. 
In addition, bad weather prevailed throughout the war. As a rule, the 
weather was dry during the vegetation period of forage crops, which pre¬ 
vented them from developing properly and when the time for cutting 
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arrived, the rain damaged the hay, often entirely spoiling it. As most 
of the men between 17 and 50 had joined the colours, labour was lacking 
everywhere , this was all the more serious because milking-machines 
and many other machines used in the dairy industry weie almost un¬ 
known in Austria, and the old-fashioned construction of the cattle-sheds 
permitted of no labour saving devices. In a large part of Austria, the 
cattle are all stall-fed, so that labourers are required to cut, load, transport 
and distribute all the forage used Ensilage so common in North Amer¬ 
ica, is hardly known in Austria. Beetroot pulp and crowns, which aie 
the only feeds preserved in heaps, are not ensilaged, but put into pits, 
which is perhaps less practical from the labour point of view Back of 
labour also prevented the regular supervision of the meadows and forage 
crops, and of the drainage ditches, so that the forage suffered both in 
quality, and quantity 

All these circumstances rendered cattle rearing very difficult in every 
respect. The great hindrance in the development of this industry was, 
however, the military requisition of beef cattle. When the stock of these 
animals was exhausted, it became necessary to fall back upon young ani¬ 
mals, and later even upon milch cows. The cattle owners sacrificed 
their cows in order to fulfil their obligations, though this was contrary 
to the orders of the military authorities 

Before the war, Vienna was almost entirely supplied with meat by 
Hungary, only a small quantity coming from Galicia, while the amount 
furnished by regions which constitute the present Austria, was very lit¬ 
tle. In 1913, Austria and Galicia only provided 45 896 annuals towards 
the consumption of Vienna which amounted to between 4200 and 5000 head 
of cattle weekly (see “ Statistik der Gemeinde Wien, fur das Jahi 1913 ” 
Vienna, 1915, and Dr Messner, " Die Viehproduktion und die Fleisch- 
versorgung in Oesterreich-Ungam ”, Munich, 1915) During the war, 
Hungary almost entirely suspended her consignments of cattle None 
could be supplied by Galicia, which for years was the theatre of the war. 
It therefore devolved upon the Alpine districts (m addition to their other 
obligations towards the military authorities) to supply Vienna with the 
necessary quantity of meat This could only be done by greatly lowering 
the quality of the beef cattle, and by cutting down the meat ration per 
inhabitant to a considerable extent. According to the Wirtschaftsgeogm- 
phische Karten und Abhandlung zur Wirtschaftskunde der Lander der che- 
maligen osterreichisch-ungarischen Monarchic, Vienna, 1919, the average 
weight of heef cattle in 1919 was 120 kg., as against 250 kg , before the war, 
and the weekly meat consumption per head was 0.125 kg., instead of 
1.54 kg. In the three summer months of 1920, the cattle sent to Vienna 
amounted to only 8918 animals from Dower Austria. Many animals 
slaughtered scarcely weighed 80 kg. 

All these consignments of cattle had consequences that were all the 
more Serious seeing that, owing to agricultural conditions, it was impos¬ 
sible to raise calves to make up the depleted herds. In Bower Austria* t 
ouf of too stock owners 35.8 possessed but one or two head of * 
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cattle, and had neither the land nor the means necessary for rearing 
calves 

The handing over of the milch cows, in accordance with the provisions 
of the Treaty of St. Germains, was a particularly serious blow to agri¬ 
culture. 

The feeding conditions had become worse, pan passu with th e decrease 
in the number of cows, which had fallen a httle more since the census of 
1918 ; this can easily be understood after all that has been said regarding 
forage production, and consequently the milk yield was aSected, although 
the farmers tried to consign the inferior animals and retain the good 
milkers. 

To the author’s knowledge, the milk production has fallen to at least 
half the usual amount in all dairy-farms 

The following, data, taken from the books of a large and well- 
managed establishment, may serve as an instance — 


191 3-1014 

- 



2 880 

w 

| 

of milk 

I9I4-I9J5 
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. 
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* « 
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2 X$ti 

a 

» 

1910-1917 




3 393 

» 

a 

1917-1918 

- * * 

• 


1 

» 

» 

1918-1919 

. , ... 

. 

. . 

1 324 

A 
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{These data refer to all the cows, and therefore include cows not in 
milk and young heifers). 

This decrease in milk production is observable even where the most 
scientific and modem methods of cattle breeding are adopted, and where 
only pedigree cows are kept, the inferior animals being rejected. Ac¬ 
cording to the Jahresbencht fitr das Jahr 1918, the average annual milk 
yield of the cows under the supervision of the “ Verband der Muxbodner- 
Murztaler Viehzuchtgenossenschaften in Steiermark “ from 1910-1918 
•was as follows . 


Vears 

Milk 

Fat content 
of milk 

Butter 


kg 

Per cent. 

kg. 

19 X 0 . 

1897 

4.04 

8366 

X 9 XX . . . * • - * 

*957 

3 95 

84-75 

igxz ... * * .... 

2053 

4.02 

90 16 

* 9*3 - * * . 

2097 | 

4 05 

92,80 

* 9*4 .* - - * 

2215 I 

4 03 

9756 

* 9*5 • - . 

2238 

4 03 

98 50 

rare. 

2232 

3-94 

95-98 

1917. 

2152 

4.02 

9426 

rare. 

2181 ! 

3 93 | 

93 56 
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The highest milk yield of any cow under the supervision of the above- 
mentioned association was — 


In n>i f 
» 1*410 
» HJI7 
» inis 


5 3S<> kg 
4 615 > 

4 5&o » 

4 j.^7 > 


This shows the bad effect of poor feeding upon the milk production, 
even of the best milch cows. M. Stockier, Secretary of State for Agri¬ 
culture, considers that the average milk yield of a cow has fallen from 
15 to 6 litres {“ Sitzung des osterreichischen Nationalrates vom Mai, 1920 ”) 
M. Lowehfexd-Russ, Secretary of State for Food (see also his work 
entitled Ernahrungswirts ch a ftli ch e Gegenwartsprobleme , Vienna, 1920), 
estimates that the total milk production of the 915 327 cows possessed 
by Austria is only 11 487 000 quintals per annum, a miserable amount 
when compared with the Swiss milk yield in the same year. In fact, 
in M. Schhkii>BR's work Darstellung uber Erzeugung find Verbrauch von 
Nahrwerten m der Schweiz , published in 1917, the annual milk yield of the 
739 922 cows possessed by Switzerland is estimated at 24705 000 quintals; 
this high figure is primarily due to the excellent system of breeding and 
cattle-management that has been practised for centuries 

To sum up it can be said that the farmer obtains much less milk from 
his reduced number of cows, of which the yield has considerably diminished, 
than he could count upon if the sheds were full of animals. At the same 
time, his household consumption of milk has risen, owing to the difficulty, 
and sometimes even the impossibility of procuring other food. The stock- 
owner also eats much more butter than formerly, when his pigs were fed 
on good concentrated food and produced more fat than they do to-day. 
Owing to the scarcity of other suitable food, the calves and other young 
stock are given more milk than before, so that there is much less milk 
on the market, and the dairies receive scarcely V10 of the amount seat 
to them previous to 1914. 

It should further be added that neighbouring countries, which for* 
merly sent their surplus milk (about 300 000 litres per day) to Vienna, 
have prohibited the export of this commodity, which shows how serious 
a problem the milk supply of that city has now become. Whereas, be¬ 
fore 1914, Vienna, with 2 million inhabitants received on an average 
900 000 litres of milk daily, during the winter 1919-1920, it only received 
60 000, and in April, 1920, before green forage was used, only 30 000 li¬ 
tres (according to information furnished by the " Milchwirtschaftstelle 
der Stadt Wien ”. Similar or even worse conditions also exist in some 
provincial towns and industrial centres. 

In spite of the reduced amount of milk, the expenses of the in¬ 
dustry have not diminished but increased, owing to the higher salaries 
and wages of the employees and labourers, and the greater cost of the up¬ 
keep of b uilding s and of the feeding of draught animals. This increased 
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outlay, together with the high prices of food-stuffs and raw material, has 
contributed to the extiaordinary rise in the price of milk 

1152 - A Comparison Between Sheep Breeding and Cattle-Breeding. — <-ovin, k, sheep 
m the lout ml d'A^nculUtn initiqiu, Year EXXX1V, No p, pp 10 t-no Park, Octo¬ 
ber, X 11)20 

The author proposes to see, when sheep or cattle are kept under 
similar conditions, which of them pays best for the forage consumed. 

He leaves out of the question sheep living under conditions suited to them 
alone such as on waste land, stubble, the poor pastures of arid regions, 
or on steep slopes 

Whereas in the case of other animals their wants increase as their 
bodies grow, the sheep needs less as its body surface becomes larger An 
ox 500 kg., in weight, requires when doing no work, sufficient food to sup- 
plv 11 500 calories, the surface of its body being about 6 sq m, this 
means 1916 calories per sq m., 10 sheep of 50 kg., also representing 
500 kg., of live weight, only need 15 000 calories, or 1153 per sq.m , which 
is about 60 % less per surface unit than the ox 

The maintenance of 500 kg. of sheep requires food producing 
3 500 calories more than is needed for the support of 500 kg of ox 

Thus, the cost price of mutton is very considerably higher than that 
Of beef What is necessary is, that it should fetch a higher price that is 
in proportion to its cost, this proportion is — 

cattle _ 11 500 _ 77 
sheep ~ 15 000 — 100 

Before the war, the current prices per kg, of live weight were. 
cattle o 75 fr _ 62.5 
sheep 1 20 fr ~ 100 

It paid better to feed cattle The extreme and average prices at 
the markets of La Villette in October, 1920, were .— 

- 2.75 _ 62.3 4.10 _ 74 5 43 _ 7 8 

4,40 100 5.70 100 6.96 100 

To this must be added the profit from the sale of the wool. 

It appears from these figures that it is quality that pays, and this is 
found in the ox, which was produced on the pasture or on the farm with 
the same food as fed to sheep. In this comparison, the lowest prices need 
not be taken into consideration, for these are only paid for sheep to be 
exported, or for those that eat forage which is of no use to cattle. 

1153 - The Beeline in Sheep Breeding— Rew, Sir H. in The Journal of the Ministry of 
* Agriculture, Vol XXVII, No 5, pp 450-455 Eondon, August 1920. 

The author deals with this subject from the point of view of statis¬ 
tical facts and economic tendencies and not from the practical standpoint 

[1151-11 sj] , 
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The annual returns summarised in quinquennial periods show that 
the total stock of sheep in Great Britain has varied as follows, the num¬ 
bers representing millions — 1870-74, 28 b , 1875-79, 28 4 , 1880-84, 
25 3 , 1885-89, 25 8 , 1890-94, 27 6 , 1895-99, 26 6 , 1900-04, 25 9 ; 

1905-09, 26 3 , 1910-14, 25 4, 1915-19, 237 This indicates the sub¬ 
stantial, fall during the present century, quite apart from the war period 
which is considered later It should however be noted that the age at 
which sheep are slaughtered is on the average now considerably less than 
it was fift3^ 3 T ears ago and it is evident that with the progressive adoption 
of this principle the number of sheep returned each year would decrease 
even though the actual number bred were maintained. This is obvious 
from the records of the average numbers of ewes returned during the past 
25 years, in millions. 1895-99, 10 o , 1900-04, xo 1; 1905-09, 10.3 ; 
1910-14, 10 1 , and 1915-19, 9 6. 

A comparison is then made between the pre-war position and the suc¬ 
ceeding years up to 1919 of the total number of ewes and other sheep, ‘ 
the figures again representing millions * 1914, 24.3, 1915, 24 6, 1916, 
25 o , 1917, 24.0 , 19x8, 23.4 , 1919, 21 5. 

There are three factors to which the recent decline of sheep breeding 
has been attributed . 1) Special economic conditions; 2) control of prices, 
distribution and sale by the State , 3) extension of arable cultivation. 

With regard to the first, this naturally ensued owing to shortage of 
labour and increased cost of feeding stuffs, but it was m 1917 that the 
other factors were intoduced. The author states that if the State chose 
to take over the management of all the flocks, with all that this implies 
it could then determine regardless of economic considerations, how many 
ewes should be put to the ram each year, and thus control production. 
Otherwise the control of prices and of distribution must finally reduce 
the number of sheep kept 

While the cost of production increased on arable land to a much greater 
extent than on grass land, the arable sheep farmer was prevented from 
obtaining the higher prices for the lamb and mutton produced which 
would have been fetched m a free market. But, if the importance of 
extending the arable area and increasing the production of cereals is 
recognised, it should also be recognised that one of the means which will 
assist in securing that end is to ensure that confidence be restored to the 
sheep breeding interest which has for so long been the mainstay of British 
agriculture 

m 

1154 Sheep in Tunisia.— Cample* Rendu* tie V Academic d'Agriculture tie b>ance i Vol VI, 
No $<j t pp 7x0-711 Paris, Octobei, 13, 19*20. 

The Minister of Foreign Affairs communicates a report made by the 
Resident-General in. Tunisia upon the measures adopted in the Protecto¬ 
rate for the- encouragement of sheep-breeding. 

On various occasions, Shows have been organised, with prizes in kind 
for the exhibitors of the best flocks of sheep for breeding purposes. In 
addition a model sheep-farm has been established at the Sidi-Tabet Stud 

j-usa-ifs*} 
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Station, for rearing pure-bred sheep of the Chatillonnais Merino, the 
Arles or Crau Merinos, and thm-tailed Algerian breeds These animals 
-will be ceded to French or native breeders, with a view to propagating the 
breeds of sheep most adapted to the soil and climate of the different re¬ 
gions The General Directorate of Agriculture likewise proposes to es¬ 
tablish sheep-breedmg stations in the best sheep-reanng districts, and 
when necessary to make an appeal for assistance to private owners of 
large estates 

Finally, grants of land have been made in Tunisia to persons under¬ 
taking to keep sheep upon it They are also required to construct shel¬ 
ters for theii flocks, and to dig wells, in order to ensure a sufficient supply 
of water. 

ns's - Sheep Raising in Ontario, Canada. — Toole, w , an<i Swkvzlw, j p , mo.itoio 
Dcpcutmcnt ot Apiculture, Qnttiftu A^ricultmul College, Bulletin 274, pp i-^> Toronto 
November, r <>x 

The number of sheep in the Province of Ontario in 1911 amounted 
to 1 046 456, in 1911 the number was reduced to 742 188. During the 
War period, owing to the enhanced prices for wool and mutton, the number 
increased to 972 341 A general classification of the breeds is made ac¬ 
cording to fleece, the two classes being known as the medium wool and 
the coarse or long wool breeds. In Class I is included : Shropshire, South- 
down, Oxford Down, Hampshire, Suffolk, Dorset Horn and Cheviot ; 
in Class II Leicester, bincoln, Cotswold and Romney Marsh 

It is absolutely essential to maintain a good pure-bred sire which 
should possess all the best characteristics combined with proper type 
and conformation. In addition to this the ram should possess abundance 
of vigour and vitality. The fleece will depend on the particular breed 
to which he belongs, but in all breeds, the density, and quality and length 
should be taken into consideration In selecting a ram preference is of¬ 
ten given to a twin, hoping by this means to obtain further twins. There 
is considerable difference regarding the age at which a ram should start 
breeding. In any case, flocks ranging from 6 to 20 will give satisfactory 
results provided they are judiciously handled, but a mature ram will care 
ft>r a flock of from 40 to 50 ewes. 

The rams should be kept in good vigorous condition at all times of 
year A short time before the breeding season, it is advisable to give 
a light feed of grain once per day, and a supplement of ration consisting 
of 2 parts oats -f- 1 part bran can safely be fed at the rate of r to 3 lb., 
per day per ram. The rams may mix -with the ewes during the day time, 
but must be separated at night. 

The ewes should also be selected with care, and should show all the 
desirable characteristics, of fulness of form, strength and vigour, com¬ 
bined with feminine character. Those with broken mouths, defective 
udders should be discarded, and those retained should receive good care, 
so that when the breeding season comes they are in good condition and 
will give birth to lambs in a vigorous way. 
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The feeds will consist in concentrates, roughage and silage, roots and 
pasture grass The concentrates which give the best results are maize, 
gluten feed, wheat (not often used owing to high cost), wheat bran, oats, 
oat hulls, bran etc., the following are also equally useful, but are given 
in smaller quantities barley, brewer's grains, malt sprouts, rye, millet, 
buckwheat, cottonseed meal, linseed meal, peas, beans, tankage, etc. ; 
alfalfa and red clover are the two best roughage feeds Maize silage 
is quite commonly fed. Pastures containing red clover, alfalfa and rape 
are the most satisfactory 

The main feature m housing sheep during the winter is that their 
quarters should be dry, and free from draught. As the ewes must have 
plenty of exercise, a large yard should surround the pen. It is good 
policy to make as much use as possible of the cheaper, more bulky feeds. 
Dry roughage m the winter, green forage in the spring and summer, prove 
satisfactory For a regular summer pasture, it is advisable that sheep 
should be kept < n land that is comparatively high and dry Rape has 
always been regarded as an excellent pasture. When the pasture becomes 
very short and dry, lambs will doubtless make good use of a light grain 
ration. The lambs should be separated from the ewes when between 
4 and 5 months old. A rape pasture makes an ideal pasture for lambs 
after weaning. 

Spring dipping is practised as a general rule immediately after shear¬ 
ing, and again in the autumn In order to keep the flock in healthy 
vigorous condition, and obtain good quality wool, it is important that they 
should be kept free from ticks and lice. m 

In order to obtain quantity and quality as regards wool, it is essen¬ 
tial that the flock be maintained throughout the year in good condition 
A good growth of wool depends entirely on adequate nourishment and 
management in general. Wool produced during a period of sickness or- 
low condition of the sheep is bound to be weak in fibre 

1156 - Bureau ot Animal Industry Range Sheep Experiments. — p. r, 

in the Rational Wool Grower, Vo 3 Vil, No x, pp 33-30, mx7 > Vol VHI, No r, pp 33- 
37, 191b, Vol. X, No. 1, pp r 7-x(), nwo, abbtxnct m Experiment Station Record, 
Vol XI*II, No pp 868~8f><> Washington, D. C , 1020 

I- — Bureau on anmae industry range sheer experiment, 

A brief summary of some records of the experimental work with range 
sheep conducted by the U. S Department of Agriculture at Inramie, 
Wyoming. * 

During the years 1910 to 1915, 72.8 % of the yearling ewes 
lambed, and of these 86.5 lambed again as two-year-olds. Of the ewes 
which did not lamb as yearlings 88 8 % had lambs the following year. 

For three successive years a lot of 17 ewes were hand-shorn and a 
simila r lot machine-shorn, -and for two years another lot of 12 were hand- 
shorn and a similar lot machine-shorn. The records indicated that 
after two years, fleeces of sheep shorn by machine had increased in weight 
over the hand-shorn fleeces to an extent, which, in the author's opinion, 
can not be attributed entirely to closer shearing. Two years’ records also 
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showed heavier fleeces from folded than from plain-wool sheep, but the 
wool was longer m the latter fleeces 

II — Some experiences in breeding range shee p — Tables 
are presented showing the relation of fineness of wool in Rambouillet ewes 
to grease weight of fleece and length of wool, based on records seemed 
by the Bureau of Animal Industry of the V S. Department of Agriculture 
at Laramie, Wyo, in 1915 and 19x6 It is also noted that the percentage 
of lambs produced was higher and the proportion stillborn or dead within 
a week was lower in the case of the Lincoln x Merino crossbreds than in 
the case of pure bred Rambouillets and Corriedales 

Rbsefets op experiments with crossbred range SHEEP — Re¬ 
sults secured by the Bureau of Animal Industry of the U. S Depart¬ 
ment of Agriculture since the transfer of the sheep experiments to Dubois, 
Idaho, in 1917, are summarized. 

The F 3 generation of the Lincoln X Rambouillet cross form a destr- 
able and fairly uniform strain for which the name Columbia is proposed 
Each generation is mated inter se. It is thought [that after a few more 
generations the Columbias will be entitled to consideration as a distinct 
breed. 

1157 - Open air Pig-Keeping. - 'lhe Journal 0/ the Mi nutty of Ainctiltuie , Vol XXVII 
No i, pp. 4 56 - 457 , figs 2 Xondon, August, 1920 

Open air pig keeping has been successfully carried out in England on 
poor London clay which had been allowed to fall into bad condition, and 
was not capable of raising good crops. The animals are penned with 
iron hurdles or chestnut pales and it is found that 1 acre will carry 10 pigs 
for 6 months. These are treated like sheep and after the necessary pre¬ 
liminaries, are allowed to fallow unattended. Breeding is arranged to 
suit the weather and so that the sows farrow in January and July. For 
sows with a litter, 71b., per day of concentrated food is the maximum al¬ 
lowance. The ration consists of the following mixture %• — fish meal 10; 
barley meal 28; middlings 20, palm kernel meal 40; maize germ meal xo. 

No ringing is practised and the pigs are not fed before being turned out. 
Pigs bom in midsummer 1919 were wintered on rape and given 4 lb., 
per head daily of the mixed meal and a fresh fold of rape every third day. 
In February they were put into an orchard and given an extra ration 
of 2 lb., of beans every week and in March, run wild over young wheat 
and winter peas and fed at midday with the 4 lb, ration as above. In 
April and May they were folded on rye, with possible necessary additions 
of peas or beans, but never exceeding the 7 lb., limit. 

Catch crops are raised throughout the year, and rape, kale and clover 
are found the most useful in preference to rye and tares. It is claimed 
that pigs graze more closely than sheep Many 5 months old gilts folded 
on rape and clover with a 3 lb , daily ration, are fat enough to kill. The 
early January gilts farrow when 13 months old. There have been no cases 
of tubercle, and no deaths in farrowing. Ordinary winter weather has 
had no bad effects. 
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One of the most important effects is the beneficial effect on the land* 
In this particular case the whole of the agricultural position has greatly 
improved and heavy crops of com are grown whe e it was before im¬ 
possible. 

1158 - Winter Rations for Brood SOWS. — Robison, \V Iy , 111 Monthly HulUi'n or tne 
Ohio ArncuHmal Eipthtneaf Station, Vbi IV, No iz, pp 363-308, hgs. 2 Wooster, 
Ohio, 1919 

Three experiments are reported involving comparisons of supplements 
to maize and legume hay as winter rations for pregnant sows. They were 
begun in December, 1915, January, 1918, and January, 1919, respect¬ 
ively, and each sow was continued on the experimental rations until 
she farrowed The combined result (including those from 3 lots, one fed 
on tankage, another linseed meal, the third skin milk and the last oats) 
are summarized as follows: — 


Comparison of supplements to rations for brood sows . 
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0.87 

10 2 

1 2.45 

IO.I 

8. 

Skim milk . . . 

15 

4 - 23 : 

XO 14 

187 

405.6 

496.2 

1 22 

tx.o 

( 2 * 3 i 

18.5 

7* 

Oats ... 

1 7 

2 47 

2 47 

154 

437*7 

5^4*7 

0 85 

ix.6 

j 

1 229 

13*3 

7* 

..- -.■ 

t 


__ __ 

_ 

i_ 

I ____ 







* Gross cost less value of daily earns at 12 cts a oounc 


Maize was charged at 2.5 cents a lb , oats at 2.25 cents a lb*, skim milk 
at 60 cents per 100 lb., linseed meal at $80 a ton, tankage at $ no a ton, 
and hay at $ 20 a ton. * 

The author holds that sows should gain in body weight during gesta¬ 
tion, and points out that seemingly expensive rations may in reality 
be cheap if credit is given for gains. It is also noted that oats when low 
in price with respect to maize may be used as a partial substitute for the 
latter. * 

/* 

T^nauae* 1159 - The Economic Position of the Poultry Industry. — Brown, e., in. The journal 
of the Ministry of Agriculture, Vo) XXVII, No 5, pp. 458-46* Eondon, August, 1920. 
The main factors in the increased prices of eggs and poultry in Eng¬ 
land, especially the former, are the great decrease of imported supplies. 
The following Table prepared from figures given in the Trade and Navi¬ 
gation Returns of the Board of Trade, demonstrates this fact 
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Ccwntiy 


Russia . ♦ * * . « 

Denmark,. 

Germany . 

NctlieiUmds. 

Fiance. 

Italy . 

Austria—Hungary . . . 

U # S. A . . 

Egypt . 

Canada. 

Other Oouutiies . ....... 

Total . 


Decrease per cent. . „ 
* Great hundred of eggs 


m ' 

thousand's 11 

Poultry, dead 

oi Gt llundieds * 

cwt 

lOM j 

1010 

19 X 3 

1919 

21 45^ 

_ 

119 914 

S 

I 

i 0^8 

— 


5*1 

— 

-- 

-r* 

077 

— 

— 

— 

70 2 

6 

3 * I ?5 

3 083 

846 

— 

— 

— 

88 4 

— 

26 674 

— 

6 

I 409 

5 t 242 

100 512 

1 096 

759 

— 

— 

2 

I 577 

— 

— 

835 

355 

4 f > -n° 

-43 9 ^ 1- 

-- 

— - ! 

— 

— -— — - 

21 580 

5 

27S 465 

1 17 5<>7 

73-8 • 

• • 47 1 

0 



The three countries which have sent the greatest volume of supplies 
since 19x4 are Egypt, Canada, and the United States. As far as can be 
anticipated, imports from the two first will continue unless prices fall 
very heavily but it is unlikely that the same quantity will be received 
from America, As the imports from all three m 1919 only represented 
17 % of the total imports of 1913, they do not present a serious factor 
in competition with the home market. Before the war 56 eggs per head 
of the population were imported, while in 1918 and 1919 the imports 
were respectively 7 and 14 eggs per head. This indicates not only the 
imperative need for production to meet the shortage of imported sup¬ 
plies, but also to provide for an anticipated increased demand. In the 
opinion of the author, an increase of about one and one-third of the total 
ntlmber of adult fowls would make-up for the reduction in imports. Ex¬ 
tension of production is advocated on an open range where the costs 
of feeding and equipment are comparatively low One of the effects 
of the war has been to stabilise commercial poultry farming for egg pro¬ 
duction and economically this aspect of the industry is one of the most 
promising and has encouraged the idea also of domestic poultry keeping. 
The high prices obtainable for stock may be held to have considerably 
strengthened the position of breeding farms. 

There is, however, a comparative lack of knowledge and a need for 
extension and development of scientific experimental work and inquiry 
into the causes of and prevention of diseases. Efficient training and 
instruction among the rural population is very much needed, and the 
proposed National Poultry Institute should be worked on these lines. 
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1160 - The Bourbonnais Fowl. — Brechemxn, I y , m the Journal d\\< ttcuUutc ptatique , 
Year I/XXXIV, No 4?, pp 3x4-315, plate, 1 l\xris, October 1 j, lyeo 

This hardy breed, which is well suited to the country, does not thrive 
in small runs, but does well if it has* a fairly extensive range. It made a 
tentative appearance at poultry-shows previous to the war, but attracted 
little attention* At the last Show of the Central Society of Aviculture 
in Paris (held at the Grand Palais), it was awarded the prize of honour. 

The Bourbonnais fowl, as met with in very widely separated districts 
of France, is a white bird with ermine mantle The Bourbourg race in 
the North and many of the Gatinais fowls also have lliis plumage, but the 
actual type in question at present is especially common in the valleys of 
the Allier and the Iyoire, whence its appellation of Bourbonnais 

The Bourbonnais Club has recently fixed a standard, of which the 
most characteristic points are given below 

The cock should be strong, but elegant and active, not heavy ; head 
average size, beak strong, white, striped or marked with black ; eyes 
lively, orange-red ; comb not over-developed, simple, of fine texture, very 
straight and detached from the beak, having 5 to 6 very regular and dis¬ 
tinct notches; ear lobes medium-sized and red; wattles average, fine in 
texture; neck is well-proportioned to the back, which is long and 
broad ; chest broad and deep ; wings not over-developed, but strong; 
legs powerful, free from the body ; lower part of leg rather long of pinkish- 
white colour ; tail of average length forming a good continuation of the 
line of the back; toes 4 in number and claws of same colours as beak. 

The hen has the same characters as the cock, with the usual sexual 
differences, i. e , rather smaller size, comb smaller and often hanging down 
during the laying season. 

In both sexes, the plumage is entirely white, except the feathers of 
the mantle, which are barred in the centre ; in the cock, the tail is black, 
with a white border on the edge of the large and median feathers. The 
mantle of the hen seems darker, the feathers being striped with black 
rather than barred; the tail is black with some white stripes. 

nCi - Feeding Fowls on Groundnut and Palm-Oil Cakes. — Gown, a , in Journal 
d'Agriculture pratique , Year 8 u No, 41, j»p Parte, October 7, 1 iuo 

For 25 years, the author has been giving his fowls (which he keeps 
in a pen), cakes with a high nitrogen content, and for the last 4 years, he 
has fed them exclusively on this fare, consisting of % groundnut cake, 
and 2 /s palm-oil cake. The birds never get gram of any sort, the only 
addition ever made to the cakes being a little bone-meal. Kacli fowl 
consumes daily just under 100 gm, of the mixture, the daily ration 
costing 6 centimes. As 25 fowls lay on an average, 10 eggs a day, the 
net cost of the eggs is 15 centimes each. The quality of the eggs leaves 
nothing to be desired. 

Further, these nitrogenous cakes make the birds grow more quickly 
than the other, dearer foods usually given to poultry (wheat, buckwheat, 
rice* bran, potatoes). f 

[iicfr-tiei] 
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Ducks also greedily eat groundnut and palm-oil cakes, and grow very 
rapidly when fed on them. 

xx r » 2 - Extraordinary Early Laying of a Black Bresse Hen. — l-i avuoh. Year 

XXX, No 11, p 6. Paris, .November r, 1020 

M.rne M. L . Brxtn, member of the Central Avicultural Society of 
Trance, mentions a case of extraordinarily early la\ ing on the part of one 
of her pullets The bird, which belonged to the black ‘Bresse breed and 
was hatched on Apul 12, laid its first egg on J uly 8, that is to say, when 
less than 3 months old This egg weighed 35 gm., and those the bird laid 
afterwards weighed as much as 37 gm. At the end of October, the fowl 
had already laid. 52 eggs. 

1163 - Experiments in Crossing Pea-Fowl. — Bi.AA.nw, t i-i , m the it mu, a'Histone 
nalAirelle apphquee , Pari II, Qrnit1wloi*ie~ Aviculture, No 2,pp, 1Pans, T\binary, 
19 -jo, 

After having bred black pea-fowl (Pavo-cristaius var. mgripennis 
for twenty years, the author obtained a black and white male. The lat¬ 
ter, on being mated with females of the same variety and of the usual 
colour, produced perfectly white peacocks and pea-hens. 

When mated with a white cristatus female (from another brood), 
it produced 2 male and 2 female cristatus chicks. These being mated 
together, their offspring were nearly all ordinary cristatus individuals, 
but there was one normal mgripennis. 

The hybrids resulting from crossing a J avan male (P ‘nudicus ) with 
a cristatus pea-hen showed intermediate characters. These hybiids were 
perfectly fertile when mated together, or with individuals of the original 
species. The offspring of the hybrids that had been mated together 
resembled their hybrid parents, and did not revert to either of the two 
original types. 

The mating of one of these hybrid males with a white nigripennis^ 
female produced:— 

(1) A male resembling a male cristatus or nigripennis with a smalt 
zo ne of brown feathers barred with black on its back similar to that found 
ix! the centre on the back of the pure J avan male, or in the young of that 
species, 

(2) A female resembling a crislaius female, with the lower part of 
ijs body imperfectly pencilled. The yellow skin on the head of the J a- 
van pea-fowl, which persists in the hybrids, had disappeared in the case 
of the last two birds 

The results of these experiments is, in 'the author’s opinion, that 
nigripennis is a variety of cristatus due to melanism about to turn into 
albinism. 

A cross between cristatus and nigripennis does not give any inter¬ 
mediate forms, but reproduces one or other of the parent forms, as occurs 
in, crossing the white Arctic goose {Chen hyperboreus) with the blue spe¬ 
cies (Chen caerulescens). 
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It is however, curious that the white bird produced by nignpennis 
parents, and the white offspring produced directly by cristatus are not 
the same, judging by their descendants. The white offspring of mgn~ 
pennis, on being crossed with nignpennis birds, produces white mgri - 
penms , or black and white nignpennis individuals (the latter occur ra¬ 
rely). The white offspring of cristatus, crossed with nignpennis produces 
cristatus birds that, in their turn, produce cristatus and nignpennis des¬ 
cendants. 

As the J avan pea-cock and the cnsiatus (or nigripennis) are two very 
distinct varieties, their products are intermediate, but these varieties 
must be very nearly related as they mate together and their offspring 
in all degrees are fertile. 

The muticus and the cristatus (or mgripennis), varieties behave like 
the Golden Pheasant and the Amherst Pheasant. 

The following table summarises the crosses made by the author : — 


N d ■ 
N $ . 

s 

N $ . 

n* d 

C B § 

S d • 
C $ * 
H S • 
N B 

N B S 
N $ 

c B <5 

N $ . 


{ N S 9 

|n b s $ 


j s 
f N S $ 


C s ? 


I c 

/ N 


| H $ hybrids inter-fertile and fertile with 6 and C or N 


I 

) 


C, variety without yellow skin present in first cioss H 


J B -f N + N p 



Abbreviations : N = nigripennis — C = ordinary ( Cristatus ) — 
P = black and white — B = White — S — J avan pea fowl — H =--hybrids. 


1164 - Cross Between a Peacock and a Fowl. — .Trouessart, r (Professeur de Mam- 
malogie et d’Ornithologie au Mu^um d’Histoire naturelle, Pans), to the Keme 
cCHistoire naturelle appliquee. Part. II, Ormthologie-Aviculture, Nos 4-3, pp. 100-102, 
Pans, April-Hay, *920. 

In 1907, the Author together with M Pavs-Mei.lier, presented to 
the Academie des Sciences, two birds, the offspring of a cross between a 
peacock (P. nigripennis) and a buff Cochin-China hen (Pavo cristatus 
var, mp'ipennis x GaVus var. sinensis). They inherited the proportion 
of the pe«qo<sk, and like it could fly, whereas the wings of the mother were 

(jU« 3 *Il* 4 § 
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quite useless for purposes of flight Both the hybrids were males, and had 
welt-developed spurs On the whole they resembled a pea-hen, however, 
the only character these buds seemed to have inherited from their mother 
was the number of their tail-feathers, which was 14, as in the hen instead 
of iS, as in the case of the peacock. 


nbs - Sericulture in Prance and in the French Colonies (1).— 1 ranc, a ^ascnctiituie sericulture 
fraucaiso, m La Nature, No 3 |ii,pp 241-3M Pans, June 19, 1020 —U Idem Vmdu- 
fcttie fraiwaise <le la s>oic et de la suieulture colomale Ibid , No 2422, pp 155-159 Septem¬ 
ber j, 1920 

I — Accoiding to the General Report on French Industries drawn up 
by the Ministry of Industry and Commerce in 1919, the condition of the 
French trade in silk fabrics, and articles of silk, was as follows 


Normal production 
Total exports * 
Imports „ . 

Home consumption 


600 million francs 
400 » » 

49 » » 

250 » » 


Fiom 1750 to 1852, silk production in France was continually increas¬ 
ing. Starting from an average annual production of 6 600 000 kg, of 
cocoons during the period 1750-1780, it rose to 24 000 000 in 1846-1852 and to 
26 000 000 in 1853, a date which also coincides with the great development 
of the spinning industry when the production attained 2 000 000 kg. of 
raw silk. But with the appearance on the market of Asiatic silk and the 
breaking out of silk-worm diseases, an irregular, but constant decrease in 
cocoon production set in, and this reached its lowest in 1876, when only 
2 000 000 kg., was produced. A slight increase was observable in 1858-6 
the figures rising to 11000 000 kg., and this favourable turn of affairs con¬ 
tinued in 1862-73. The first increase was due to the introduction of silk¬ 
worms from Bulgaria, 1 Wallachia, Georgia, Armenia and the Caucasus, 
and the second was brought about by the practical application of measures 
for the control of silk-worm disease, which were based on the investigations 
begun by Pastbto, in 1855, and coincided with the use of Japanese eggs, 
these being more resistant to pebrine. 

However, although the production of resistant "seed" had developed 
to a considerable extent, so that in 1900, 30 000 kg., of " seed ", worth 
6 880 000 francs, was exported, and in spite of the importation of foreign 
silkworm eggs, the silk industry continued to decline During the decade 
' 1891-1900, the annual average was 8 458 175 kg., with a maximum of 
10 584 491 kg., and a minimum of 6 883 587 kg. From 1900 to 1910, the 
average sank to 7 million kg., and from 1914 to 1919, the decrease was 
always noticeable, as is shown by the following Table 


(1) See: R., Sept 1912, No 1330, R., Sept. 19x4, No 839 ; R., Dec. 1914, No. 1157; R., 
June, 1918, No 676; JR ,Nov. 1918, No. 1264 , R , Feb., 19x9, No 234 ; R., July Sept 1919, 
No. 966; R„ Oct.-Dec. 1919, No. 1212 ; R., March, 1930, No. 353. (Ed.). 
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Ycaj j 


Piuduction m k r . 


Value in 1 tancs 


191 \ 
' I91t) 
19*8 
1929 


5 0C7 OOO 

2 820 OOO 

3 010 000 
2 671 OOO 


19 908 000 

12 024 OOO 
22 257 OOO 

20 121 OOO 


The value of the cocoons, however, has greatly increased, although thexe 
has "been a gxeat diminution in the number produced. 

During the first half of the nineteenth century, cocoons only fetched 
from 3 fr to 4 50 fr. per kg. The scanty supply in 1858 raised the price to 
8 fr,, and it remained at this level for ten years, to sink again, in recent years, 
to 4.25 fr , per kg , in 1916, 7 38 fr , 1111918, and 7 53 fr. in 19x9. 

The decrease in the number of cocoons pioduced of late years may be 
attributed to the war, but how can it be explained in times of peace ? In 
x 1913, France pioduced 500 000 kg., of raw silk, and consumed 5 109 000 out 
of the 7 545 000 kg., imported. The large demand and the small supply 
should have increased the price of cocoons. The latter, on the contrary, fell, 
owing to the introduction of Asiatic silk on the market This Eastern influence 
was especially manifested by the importation of raw silk produced in the 
Far East by factories that employed European methods. To such a large 
extent was this foreign silk used that, whereas in 1875 there were 27 250 
leeling basins, in 1888 there were only 10 300. Further, thef following 
figures, giving the amount of cocoons imported, show the decrease in the 
work * — 


Yeats 


r8 0 7' • 

XQOX . 

X905 . 
1906 . . 


Weiglitb oi iraptntxd < 01.00IW 




X 20 X 54 I 

3(56 582 
182 502 
685 x X4 


In 1913, the import of cocoons rose io 464 900 kg., .supplied by '.Turkey, 
Russia, Spain and the French Colonies. If, however, hopes may be enter¬ 
tained that the spinning industry will improve, there is little chance of im- 
provemei t in sericulture. 

The following Table shows that the latter continues to decline. 

The high prices (107 to no fr.) paid last April at Marseilles for picked 
cocoons from the Fast suggest that the industry will recover, for it is anti¬ 
cipated that the native cocoons of next season will fetch 13 to 20 fr , per kg. 

It must not be forgotten that sericulture is an industry that is only 
possible where labour is cheap. For this reason, it ought to form one of 
.the occupations of the colonies, which would send the raw material 
to Faria. 

£**«*] 
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V« ais 


Number of &ilk-woiin 
icaietto 


Silk-worm eggs put 
to incubate 

(ounces oi 25 gtammes) 


190-4 

J < >0*1 

K)ok 

K)i 2 

1014 

XQlO 

I<)l8 

1919 


128 000 
1 *5 

123 804 
99 000 
S 3 535 
53 75 & 
O0057 
53 on 


187 073 

1089^3 
Oi 765 

67 136 


11. — The condition of the French silk industry at the present time is 
characterised by :— (i) The decadence of national sericulture ; this seems 
irremediable, given the great cost of labour; (2) the stagnation at the 
reeling-basins, which threatens to stop the importation of colonial cocoons, 
(3) the important position assumed by Japan and the United States on 
the world’s silk markets ; (4) the decrease in raw materials. 

The statistics of raw-silk production show how greatly it has increased 
in the Far Fast. 


Four year averages of raw silk production in kg. 


m 

Yc aria 

Western 

Europe 

East 

and ccniial Asia 

Fai-East 

Total 

iftyl—187 *5, ... ... 

3 6/6 000 

676 000 

5 X94 000 

9 546 000 

1 8;6» x88o. 

2 475 ooo 

639 000 

5 740 000 

8 854 000 

X 881-1885. * * * a 

3 630 000 

700 000 

5 108 OOO 1 

i 9 438 000 

1 886— x 890.. 

4 340 000 

738 000 

6 522 000 

ri 600 000 

1891-X895. ... . . 

! 5518000 

I X07 000 

8 670 000 

15295000 

x $96-1900.. 

5 220 000 

x 552 OOO 

xo 281 000 

*7 053 000 

XOOT—1903 . . 

! 5 3 X 25 OOO 

2 304 OOO 

11 476 OOO 

19 092 000 

;c;of>~XQXO.. 

5 459 000 

2 836 OOO 

15 917 000 

23 212 000 

*9xx—1914. 

4 619 ooo 

2 419 OOO 

18 076 000 

25 114 000 


t 

In 1913, production reached its maximum with 27 320 000 kg, but at 
once began to decrease, being only 23 665 000 kg , in 1915. The following 
Table, which gives the production of the various countries for the last 3 
years clearly shows the great superiority of J apan. 

, Buyers in the United States are considerably increasing their purchases 
on the markets of Japan, Shanghai and Canton, which has the effect of 
continually raising the prices. 
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Country 

10 X 7 

__ 

1918 

kg 

k * 

Ftao.ce . 

Italy. 

Spam . . 

Austria .. . 

Hungary. 

205 OOO 

2 820 OOO 

70 OOO 

S5 OOO 

65 OOO 

240 OOO 

2 695 OOO 
75000 

85 OOO 

65 OOO 

185 OOO 

I 185 OOO 

70 OOO 

75 000 

50 OOO 

Rut opt. 

3 245 ©00 

3 160 000 

2 236 000 

EaU and Cenf/al Asia . 

' 

| 1 040 000 

1 040 000 

800 000 

China (Shanghai) 

China (Canton) 

Japan . * . 

India 

Indo-China 

l~ 

| 4 580 OOO 

I 2 345 OOO 

‘ 15 M 45 000 1 

105 OOO 

5 000 j 

4 871 OOO 

I 650 OOO 

14 655 OOO 

IXO OOO 

5 000 

3 900 OOO 

2 300 OOO 

14 600 OOO 

IOO OOO 

5 OOO 

Far Fast , . 

22 480 000 

21 $91 000 

26 905 000 

General Total . . . 

I 26 765 000 

L__,_ 

25 431 000 

23 935 000 


The following statistics show the decrease in the amount of raw silk 
imported into France from China and Japan from 1913 to 1919 : 


1 

JQ13 

1917 

1918 

I919 

1 

China , . 

3 623 OOO 

2 893 900 

I 952 ^OO 

: 

2 822 600 

Japan. . 

1 577 OOO ! 

1 4*14 9 °° 

2 I45 500 

1 

i 081 OOO 


• In addition, the amount of silk purchased by America from France in 
1918 was reduced by 40 500 000 fr. * 

Both these facts indicate that France should endeavour to obtain the 
raw material from her colonies, especially from Morocco and Iudo-China. 

In Morocco, the silk-industry was in a flourishing condition from the 
tenth to the thirteenth century, but the competition of European products 
and silkworm diseases (especially pebrine, which made its appearance in 
1850) greatly reduced it Nevertheless, ten thousand workers are still employ¬ 
ed in the industry, which is of considerable importance even now. They 
are engaged in working up Spanish-Morocco products. The factories use 
imported raw material; from 1910 to 1916, the amount of raw silk imported 
reached 114 600 kg., of which 4 /s came from France. 

The propaganda for the encouragement of silkworm rearing dates from 
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1914, and includes. The distribution of different varieties of silk-worm eggs, 
supervising and popularising silkworm breeding, the purchase of the pro¬ 
ducts obtained, and in addrtion, the plantalron of mulberry trees, of which 
there are large numbers at Meknes and Rabat 

The following Table gives the results obtained for the first 4 years — 


Yeats 

Numhei 

of 

1 bleeders 

! Quantity ol 
silkworm 
eggs 

in ounces 

Weight 
if cocoons 
in kg 

Avenge 

5 icl( 1 % pci 
ounce 

ObaU.% ttious 

1914 . 

— 

— 

402 


Tual blood 

1915 

12 

50 

r 349 

27 

— 

1916 . 

38 

44 

815 

I85 

Disease (Pebmie) 

I 9 I 7 ‘ 

10S 

51 

1149 

22 5 

Disease (Muscardmt, fladtene) 


From the experience of these 4 years, it was found that selected; 
“ seed ” should always be imported in the autumn ; by the use of incuba¬ 
tors, the silkworms hatch out quickly, making their appearance in April 
just when the mulberry leaves began to unfold. 

It was also discovered that there was a great lack of hygiene on the part 
of the natives Therefore, the best plan is to produce cocoons in Morocco 
and send the finest to supply the French factories, reserving the remainder 
for the native industry. 

The problem is simplest in Indo-China, where it is not a question of 
resuscitating a dead industry, but of improving and organising one that 
already exists. Tonkin, Annam, Cochin-China and Cambodia could supply 
France with large quantities of raw material, specially Cambodia, where the 
climate is warm and sufficiently dry, the soil is fertile, and the inhabitants' 
skill in silkworm-rearing is well-known. 

In 1905, the French Administration furnished silkworm eggs selected 
according to Pasteur's method. At Phu-lang-Thuong, an establishment for 
•She production of eggs was founded and popular leaflets were distributed. 
The excellent results of this propaganda led to the foundation of new types 
of silkworm-breeding establishments and the founding of 2 silk-worm egg- 
supplying centres at Bach-hat and Kienau (Tonkin) which were chiefly 
engaged in the selection of native breeds while a sericultural research sta¬ 
tion was added at Phu-lang-Thuong. 

Cochin-China, Annam and Cambodia followed the example of 
Tonkin. 

The reeling-basins were also altered in order to obtain silk of a better 
quality, and steam spinning mills were established. Owing to the private 
initiative of French companies, the matter has been taken up successfully, 
with a great advantage to France, as can easily be imagined. 
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The following data 


\ 

Raw 

silk 

1912 

Waste 

a 

1 

Floss 


\ 

, Raw 

silk 

1911 < 

Waste 

» 

I 

' Floss 


\ 

Raw 

silk 

1913 « 
1 

Waste 

Floss 



* 9 r 4 


( Raw silk . 
] Waste » 
f Floss . 


1915 Raw silk 

1916 Raw silk . . 


give thj expoits of "ilk from Iudo-Chiua 


Fiance 

Foreign countucb 

Total 

Me Inc loir* 

Motile tons, 

Metric tons 

l6 

bO 

102 

S3 

4 

90 

2 

3 

2 

101 

03 

104 

40 

50 

99 

09 

— 

69 

2 

— 

2 

Ill 

50 

110 

*7 

70 

yj 

71 

—- 

71 

3 

— 

3 

01 


16* 

XI 

37 

48 

42 

, z 

42 

53 

! 

»* 

90 

i 

20 

35 

53 

7 

l 

I 25 

32 


x 166 - The Results of Experiments in Breeding Japanese Bivoltins in Italy. — 

Campbklx., C , in 11 Coltivulore, Year I,XVI, No 25, pp. G16-O1K CobtUc Monferitito 

September 10, njao. 

During the silkworm season of 19x9, the author carried out, at Cas- 
sino (Province of Caserta), the first experiments with J apauese bivoltins 
introduced into Italy by the Sericultural Institute of the " R. Scuola Supe- 
riore di Agricoltura” at Portici (Naples), using the " Nipponnishiki ” breed. 

Most of the eggs hatched out quite regularly, but as is characteristic 
with bivoltin races, some of the eggs did not hatch at all. In the first 
stages, the larvae proved very strong and moulted at the right tiuies. 
They differed greatly both in their development and the pigmentation of 
their skin as well as in the distinctness of the crescent-shaped marks on 
the 5th and 6th segments, which were scarcely visible m some of the insects, 
and very dear in others. Further, some of the larvae were more or less 
gibbous. The latter, which according to Qtjajat, belonged to the Chinese 
breed “ Pai-pi-lung-chiao-tsanwere isolated, in order to study their 
offspring. 

The pupation of the larvae was not very regular, for after the second 
moult, there was a certain difference in size between the caterpillars of each 
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br<H ( 1 . The cocoons also wote not very uniform, either in size, or shape; 
some of them weie veiy much constnclcd, in others the constriction was 
scarcely uoticcable, while in a certain number, it was entirely absent. 
Though most of the cocoons were white, otheis were of a golden yellow 
of different shades, they also varied in shape, these last were kept apart 
for isolated bleeding. 

During the season of 1920, two small learing experiments were made 
with the eggs of moths from the gibbous caterpillais and those laid by 
moths from Hie yellow cocoon. 

Not all the eggs of these two lots hatched out .Sometimes the larva 
developed completely witlnn the egg, but it never emerged, and why it did 
not do so, the author is unable to say with any certainty He reared 
two lots of the silkworms that did hatch out; they developed quite re- 
gulaily until pupation, without any visible sign of disease. 

In the group of gibbous larvae, this character did not occur in all 
the individuals, and when present was not always equally distinct. The 
cocoons of this group were all white and fairly uniform as to shape and size. 
' s The lot of cateipillais from the yellow cocoons all produced yellow 
coco< 11s varying iu shape and size, like the cocoons from which they or- 
ginated. 

None of the eggs laid by the two groups in 1920 hatched out. They 
were yellow when laid, but quickly changed to the ashen colour character¬ 
istic of annual breeds. The bivoltin character was evidently lost, or 
was not natural to the isolated form-. 

The obseivation of the Japanese bivoltins reared in the district of 
Caserta, and especially his investigations on a special brood, enabled tbe 
author to state'that the character of gibbosity, which is so clear in the last 
stages, only occurred in a minimum proportion of the larvae, and was little 
accentuated. There was greater uniformity iu the characters of the silk 
worms than that he had found in the brood reared the preceding year On 
the other hand, there were many larvae that moulted 5 times. In the case of 
these individuals, although they had hatched out at the right time, the 
moulting periods were so very irregular, that some moths emerged from 
the cocoons after 40 days, while there were also larvae that had not yet 
pupated. 

The author concludes that it is most inportant to encourage summer 
breeding as much as possible, but that the scientific and technical side of 
the question is by no means solved. In the meantime, it is evident that 
the Japanese bivoltin “ Nipponnishiki ” breed is not pure, but is the result 
of many crosses, and it would be useful to know how it has been ob¬ 
tained. The types that have been isolated from it have notithe character¬ 
istic of bivoltins and the larvae and cocoons are very variable. 

1167 - Bee-Keeping in the Grand Duchy of Luxemburg. — kunnbn, n. p m L'Api- 
culteur, Year EXIV, No. 10, pp 239 - 241 . Paris, October, 1920. 

' Bee-keeping was very general in the Grand Duchy of Luxemburg as 
early as the end of the eighteenth century In 1775, while the country- 
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was still under the dominion of Austria, the Empress Maria-Theresa pro¬ 
mulgated an edict conferring great liberty and many favours upon bee¬ 
keepers A book on the industry published in 1756, by Joseph Coerignon 
at the “ Bible d’Or ” in Metz, and written by Abbe Perireiat of that 
town, under the title of " Nouvelle construction de ruches de bois avec 
la fagon d’y gouvemer les abeilles, inventee par M. Parteatt, premier 
Commis du Bureau des Vivres de la Geneialite de Metz ” was fairly widely 
read in the Grand Duchy, as was also a book by M. Du CHET, published 
at Fribourg in 1771 viz , “ Culture des abeilles, ou methodes sur les moyeu 
de tirer meilleur parti des abeilles par une construction de ruches rnieux 
assorties a leur instinct. ” A pamphlet published in German in 1786, 
and of which a second revised edition was brought out in 1918 by M. 
Befeort, 3 Place d'armes, Euxemburg, served as a guide to a certain num¬ 
ber of bee-keepers of the period who already were using hives with parti¬ 
tions Bee-keeping was, however, not regarded as a means of gaining 
a livelihood, but rather as a little subsidiary industry in the hands of the 
labourer, workman, and small employee 

In Year IX, when the Duchy, as the " Departement des For&ts ” formed 
part of France, an official communication recommended bee-keeping in 
the following terms : — "If the bees were more numerous and better cared 
for,we should no longer be dependent upon foreign countries for our 
wax supply the value of which exceeds 30 million fr, per annum . ” In 
1811, the Director General of the Waters and Forests addressed a 
circular to the officials of his Department. His concluding phrase was 
“ I urge you to spread these ideas among your foresters and such of your 
agents as have facilities for bee-keeping and to assure them that this in¬ 
dustry would in no wise interfere with their duties. By so doing, you 
would further the interests of your subordinates and carry out the wishes 
of the Government ” 

Thus, apiculture was already flourishing in the Giand Duchy, when*, 
in 1853, the Abbe Dr. Dzierzon, of Karlsmarkt (Silesia), invented or 
improved the mo\able hive-frame in Germany. Very soon, hives with 
movable frames found their way into the Grand Duchy. In 1862, M. 
RwsiN, a magistrate at Esch on the Alzette, published a translation of a 
French hand-book by Menuisier on the movable system. Howevet, 
the MEnttisiER hive which opened above, like the composite hives in use at 
the present time, found no partisans. 

The Italian bee, which was introduced into Germany by Dr. Dzirrson, 
was first imported into the Grand Duchy in i860, by Koi/fz, Inspector 
of Waters and Forests, and again, in 1864, by Bitch, a schoolmaster at 
Belvaulx. In the south of the country, there was a certain predilection of 
the Italian bee, until towards the end of the nineteenth century. In the 
north, the Camolian variety was frequently imported During the last 
twenty years, the black native bee has been reared by preference. 

At the Agricultural and Horticultural Show held at Euxemburg in 
1875, on the occasion of the 25th. anniversary of the Eord-Eieutenant- 
ship of Prince Henry of the Netherlands, two Euxemburg bee-keepers ex- 
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hibited 2 kinds of hives with movable frames, which were then in use 
in the country One of the exhibitors, Abbe Sax, and his friend Graf, 
showed a hive of the OETTI, horizontal type, flic other (the author) showed 
Berekpscii’s vertical type. 

The first of these system*- is still met with in some of the hives of the 
country, the second (the Standee with 3 storeys) has held its own until 
the present time, and can be found beside otheis of more recent design 

Since 1875, apiculture has taken a new impetus. A certain number 
of bee-keepers, who had been on friendly terms since the Exhibition of 
1875, joined together in 187b to found a Cantonal Bee-keeping Association. 

Bee-keeping courses have been held since 1883 at the littellhuck - 
State Agricultural College, these were followed some years later by spe¬ 
cial bee-keeping courses for schoolmasters, with practical demonstrations 
at the hive. Finally, in January, 1886, the cantonal Societies founded 
in the preceding years, united to form a Federation of the Apicultural 
Societies of the Grand Duchy. The apicultunsts who were elected to 
discharge the duties of President and Secretary in 1896 are still in office. 
For 34 years, the Federation sent, first every 4 years, and afterwards every 
2 years, lecturers to each Cantonal section, It publishes a paper on 
beekeeping, the Bienenzcitung which is sent gratuitously to the members 
of the Association. This paper relies largely on experiments made in 
other countries, and reprints from the agricultural review of neighbouring 
lands, extracts adapted to the requirements of Luxemburg. 

Thanks to these efforts, movable frames are now the rule throughout 
the Grand Duchy, and rational methods are widely practised there. 
Ne\ ertheless, there are still some 3000 hives constructed on the fixed system 
among the 13000 hives (in round number now existing in Luxemburg). 

The Apiculture of the Grand Duchy has not failed to take part in in¬ 
ternational organization and has sent exhibits to the various inter¬ 
national exhibitions. The Luxemburg Apicultural Federation won the 
gold medal at the Paris World Exhibition in 1889 for its model hive, and 
in 1900, its collection of honey from the different States of Luxemburg 
was awarded the first prize. At the World Exhibition at Antwerp in 1894, 
and at Brussels in 1897, the Luxemburg apicultural products enjoyed 
wdU-earned success. 

At the 4 first International Apicultural Congresses (at Paris, Brus¬ 
sels, and at Bois-le-Duc (Holland), in which France, Belgium, Holland, 

• Italy, Russia, Austria, the United States, and Luxemburg took part, the 
Federation of the Apicultural Societies of Luxemburg was represented by 
M. Ed. Hemmer and by the author, both members of the Permanent 
Committee of the International Congresses of Apiculture. At the festi¬ 
vities held at Paris in 1906 on the occasion of the fiftieth anniversary of 
of the central Society of Agriculture, the Secretary General of the Grand- 
Ducal Federation conveyed the congratulations and good wishes of the®- 
'•Luxemburg bee-keepers (see the Apicullcur, Paris, 1906, Year 5, pp. x68- 
169), Two Luxemburg bee-keepers sent reports to the 5th International 
Congress which was held at Turin. Being unable to attend personally 
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they entrusted the reading of their reports to their representatives MM. 
Tombu de Huy and Mender of Cologne The Vice Picsident and the 
Secretary General of the Grand-Ducal Federation have, since i88q, attend¬ 
ed the important Congresses known as the “ Wanderversammlungen 
der deutschen, osteireicliischen, und ungarischen Bienen-zuchter Lux¬ 
emburg apiculture has thus not held itself aloot, but has taken a large part 
in international life 

Nevertheless, according to the author, the Grand Duchy is still 
far from having reached the height of its prosperity. He, however, men 
tions with great satisfaction, that the Luxemburg clergy and especially 
the schoolmasters, are devoting themselves with much zeal to the promo¬ 
tion of intensified methods of apiculture. 

FARM ENGINEERING 

u. 

AGRICULTURAL nGS - Power Farming in Spain. — 1 Concurso de tractore-) cn Scvilln, in Boldin de 
machinery agriculture* Ucnica y etondmea, Year XII, No 139, pp 5*3 Si 5 Madrid, July 31, 

ANI> 1920 — II Concurso de aparatos para el cultivo tuoc&iuco de Ut» lierras. Idem, 

implements No 141, pp 712-715, Sept 30,1020 — III PasselSgue, Cr Ea culture mecamquo en 

Espagnc, m the Journal d’Agriculture pratique, Year I y XXXlV, No (2 pp 312-311 Paris, 
Oct 14, 1913. 

Following upon a meeting of the Spanish Agricultural Association 
held in Madrid on November 25, 1916, and also in consequence of reports 
presented by M. Fernandez Cortes and by C. Resines Secretary of 
the Spanish Royal Automobile Club, a petition was presented to the 
Government and Parliament requesting that the customs duty 011 petrol 
should be lowered to enable mechanical farming to become economically 
possible and that the State should give financial and technical help to the 
Association in all attempts initiated or supported by it with the object 
of popularising power farming. 

A Royal Decree dated November 30, 1919, reduced from February 
1,1920, the customs dues from 30 pesetas to xo i>esolas (1 peseta ----- 9’/id. 
at par) per 100 kg. In addition an extra Government giant was given to 
the Machinery Experimental Station at Madrid and to the agricultuial 
schools to enable them to study and popularise mechanical cultivation. * 
Power farming trials were held near Seville from May x to 15, 1920, 
under the auspices of the Seville Chamber of Agriculture, on the initiative 
of their President Don Jos£ Huksca y Rubio. The technical arrange¬ 
ments were in the hands of Don Mariano Fernandez CoR'fhs, Director 
of the Machinery Experimental Station attached to the Royal Agricultural 
Institute at Madrid. 

These were the first official trials t6 be held in Spain. 

The sixteen machines that took part, originated as follows 
1 British, 3 French, 8 American, 1 Italian, and 3 German. 

Tractors with a dnvin; wheels . — 18IIP Cuapron , 25 IIP Saundcrson , iK, stand 40 IIP, 
CA88; so and 30 HI*. Titan; S5 HI’ I’arret; 25 ill* Fiat; y\ HI* I/AOT, si UP. 
Kansa X,Lom 
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Ciderpilliu h arl01$ : — • 20 III' Cwveland 
Motor l>U>u / s ho If 1> \V D 

An- tamale tuuton, . — xh IIP Momne 
Rotary cuUmtlon — s and 35 II V S O H n A 

The trials include the cultivation of fields and olive groves In 
the former, each machine had to plough at a depth of 18 to 25 cm., a plot 
of about 2 hectares using petrol as fuel; and in the latter, spring ploughing 
had to be done at a depth of 12 to 15 cm 

The land chosen for large-scale ploughing was a very strong alluvial 
deposit, which had been a pasture for some 40 years and was full of 
thistle and couch-grass, whilst horse teams and pedestrians had beaten 
out paths in every diiection. The work practically amounted to break¬ 
ing up, and further, there was risk of obtaining bad results, particularly too 
heavy a consumption of petrol 

The ground chosen for cultivating olives was more normal and rain 
had left it in excellent condition for ploughing The following table gives 
the most interesting results .— 


Test results of mechanical cultivation of an olive grove. 




! 

' Avciage 

Pctiol consumption 

Machine 

H P 

Plough J 

Depth 

! per hour 

pf*r hect. 

- 



cm. 

hties 

litres 

Cleveland . * * 

20 

10" 2 fuuow Olive 

13 Si 

7 97 

21 07 

Moline 

18 

ro // 2 funow Moline 

11 So 

6 21 

19 22 

Somua . . 

Somua . ♦ 

35 

___ s 1 

Rotary cultivator 

11 63 

X034 1 

_ i 

11 65 
5*°7 1 

_ _ 1 

25 6l 
5760 


According to G. GtniTEMii Beaton (i), an agricultural engineer, 
mechanical cultivation is bound to develop considerably in Spain. 
The lack and irregularity of the rainfall often causes great scarcity 
of fodder and pasturage, and the maintenance of draught animals is very 
dpcult. In addition, the shortness of the rainy season gives very little time 
favourable for ploughing In nearly all Spain and Andalusia the rotation 
practised is “ el tercio, ” that is to say the soil is cultivated once in three 
years, the rotation being : — 1st year cereal; 2nd year pasture ; and 3rd 
year fallow. An Andalusian agriculturistst Sai chez de I barguen who 
has a farm at Moron de la Frontera (Seville) has showing that with 
the use of mechanical cultivation results can be obtained that would 
not be economically possible with teams ; using a motor he has been able 
to work the soil in August and to replace the fallow in the rotation ly 
a leg umi nous crop. In a book entitled Agricultura Moderna, Andie Garedo 
States that Sanchez de Ibarghen now feeds 546 kg., live weight of cattle 

(I) See G G Brttxon, 3 ^a culture mccanique cn Kspague, in La vie asrtcole el runite Year 
IX, Vol, XVII No 46 pp, 302-304. Purls, Nov* 1920, (Ed, ) 
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per hectare ploughed instead of 40 kg. by ordinary means. His harvest 
averages 18 quintals of wheat per hectare, whereas according to the most 
recent statistic s the average for this region is barely 10 quintals per hectare. 

Another exhibition of power-farming machinery organized by the 
*' Consejo de Fomento ” with the co-operation of the Provincial Depu¬ 
tation, the “ Ayuntamiento ” and the scientific economic and agricultmal 
institutions of Saragossa was held in that town from Sept 25 to Oct. xo and 
was followed by an exhibition of agricultural machinery from Oct. xa to 20, 
1920 

It will tin s be seen that Spain is striving to extend the use of mecha¬ 
nical cultivation. 

1169 - A Tractor with the Greatest Possible Grip. — dessaisaix r in the Journal 
d'Agriculture pratique, Yeai 8}., No 41, pp 1-300, figs 1 Pans, Oct 1920. 

In order to obtain the greatest possible effort of traction from a trac¬ 
tor, it has been attempted to make all the wheels propulsive. For several 
years tractors of this kind have been suggested in Great Britain, France, 
America, and Italy. 

A new model, the VaeERE Chochod, was shown during the Semaine 
d’Automne de Chaitr *%by the Cartoucherie Franchise de Stjrvieeiers 
(Seine et-Oise). The 4 cylinder engine, running on oil 90 mm , in bore and 
150 mm , .stroke, develops 20 to 24 HP. at 1,100 revs per min. A pulley 
below the radiator provides a belt drive for other machinery 

The four driving wheels are 40 inches in diameter, the tyres, 1 inch 
thick, are fitted with grips and the two wheels on each side are actuated by 
an enclosed chain drive 

Through the gear box the engine drives shafts which can be geared 
up to each wheel separately, each wheel actuating, through a chain, the 
corresponding wheel running loose on the other axle. Thus the two 
wheels correspond to the chain-tracks of a caterpillar tractor. Ste ring 
and turning is done though levers which brake the wheels on one side while 
the other turns. The weight of the tractor is about 2 *4 metric tons, 
the mitxmit.m and draw-bar pull is 1300 kg,; the ratio of these two figures 
gives a coefficient of 0 52. * 

The tractor is provided with two driving seats facing each other, $b 
that there is no need to turn th^ machine round at the end of each furrow. 
The two speeds are 3500 and 4500 metres per hour and there is a reverse. 

The track is 1,25 m X 1 75 m. overall length, 2.98 m. breadth x.87 m., 
height 1.85 m., the ground clearance b ing 30 cm 

X170 - Thft A* R* A. Vineyard tractor. — Ferrocillat P. in La Pro *r£s aqricole at viticole, 
Year XI*I, No 43, pp, 394-397? 3 VilleXraiiche (Rhone), Oct 24, 1920 

The problem of the mechanical cultivation of vines planted at inter¬ 
vals of 1.5 metres as is the case with mo 3 t of the vineyards of sopthem 
France and Algeria, has according, to the author, not yet been satisfactorily 
solved. * A motor is required that is powerful enough to work the whole 
width between each row in a single journey, narrow enough to travel 

t* 1*9*1 m3 
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■without touching the vines and able to turn in a very small radius; such 
a motor, must have a narrow, short frame . 

T T ntil now the tractors shown at trials are either too weak to draw 
an implement for earthing-up etc., at a depth of 10 to 12 cm , and cover whole 
width between the 'vines, or powerful tractors whose width constitutes 
a danger to the vines and, moreover, only suit vines planted 1 8 to 2 metres 
apart. 

The new A. R. A. tractor foi road and field work is made under the 
patents of A. de Viree and M. E Cahen at the Delaunay Works, 
Belleville. 

It has a patented pliable chain track mounted on four bogeys, its 
overall length is 2 25 m , breadth o 70 m., and height 1.50 m , The centre 
of gravity has been placed g.s low as possible, 50 cm from the ground. 

Without risk of overturning, the tractor thus can work across 
ground at a slope of 35 0 (7 in 10), and is thus excellent for hillside vine¬ 
yards. The 4-cylinder (70 x 130 mm.) engine runs on paraffin, developing 
21 H.P. at 1500 revs per min, 25 H P. at 1800 revs, per mm., and 30 H.P. 
at 2000 revs. Ignition is by high-tension magneto, there is pressure-fed 
oiling and thermosiphon water-cooling through a fan and a Chardard 
radiator which has movable parts, and is easy to repair. A metal plate 
clutch is provided. 

The two speeds give 2.5 and 3 6 km., per hour and there is a reverse. 
The weight is about 1 34 tons, giving a pressure about 5 7 lb., per sq m, 
of bearing surface of the track On the starting handle axle is a driving 
pulley about 12 in., in diameter by 6 in., broad geared at the ratio of 1: 2 
to the engine. By this means threshers, forage presses, pumps, trussing 
machines etc., may be driven. As the pulley is keyed to the axle the 
transmission belt easily keeps taut, the tracks being sufficient anchorage 
During ordinary work the pulley is out of gear. A small windlass is also 
mounted on the tractor for lifting up the implement hauled. The plough 
made by Guichard, at Dieusaint (Seine-et-Mame), nan be used either, 
for earthing-up or uncovering On a triangular frame, carried on 3 wheels, 
are 4 plough-bodies, two turning to the right and two to the left, and behind 
a small double drill plough. These five cover the whole space between 
•flae lines. The height of the wheels can be regulated to increase or decrease 
the ground clearance, and the depth of ploughing. The frame can also be 
extended to carry plough bodies (one being a drill plough) for use when 
the inter-lines are 1.50 m., wide. Eor uncovering, the frame is turned 
round, with the apex of the triangle in front and the plough bodies are 
reversed as regards direction and side. The shares are lozenge-shaped and 
axe tightly held by grooves in the frame. The plough is attached to the 
tractor by a ring or some other pliable coupling. At the back of the plough 
is the lifting cable which passes over two pulleys on two iron bars fixed 
on the back of the tractor behind the driver's seat and thence to the wind¬ 
lass. 

The plough lifts almost vertically and the tractor can turn within a 
headland 3 metres wide at the most. The plough can be replaced by 

(m»] 
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other agricultural implements such as hoe tines, vibrators, etc. About 
3 3 / 4 hours are necessary to plough one hectare 

1171 - The Dubois Folyculteur. — Dessaisajx m the Tout ml d’Agriculture pratique, Year 
VI, No 47, pp 414-415, figs 1. Pans, Nov 18, 1920 

The tillage machine known as the “ Polyculteur Dubois ” {29, rue de 
rAvenir, Asnieres, Seine,) and which was shown at the “ Pemame de Mo- 
toculture de Chartres ”, is driven by a 20 H P. engine and weighs about 
2 metric tons 

The machine is a motor-plough rather than a tractor The two driv¬ 
ing wheels have separate clutches and steering is effected by disengaging 
one or the other The back of the chassis receives the front portion of a 
double-brabant 3-furrow plough fitted with the ordinary lock Under¬ 
neath and in front of the chassis, at a certain* height from the ground is a 
loose wheel, placed horizontally, on which the machine only leans when 
turning 

The method of turning is as follows * — On reaching the end of the 
furrow, the plough is unlocked by pressing a pedal The tractor is stopped, 
and backed, tipping round the axle of the driving wheels and pressing 
on the loose wheel in front; the ploughs a A then disengaged and lifted 
up. The land wheel is locked and the whole outfit turns on it The fric¬ 
tion of the mouldboards ensures that the ploughbeatn will swing over in the 
transverse plane until the locking pin engages again and the tractor is 
ready for the next journey. 

The head of the plough-beam, which takes all the pull and supports 
most of the weight of the double-brabant whilst turning, can be regulated 
vertically according to the depth of ploughing desired. Th^ Polyculteur 
can be used for hauling other farm implements as well as a cart 

1172 - Method for Sealing Bottles Hermetically with Unground Glass Stoppers.— 

Cusmcano, G. in Vital ut wntcola ed agrana, Vear X, No. 40, pp. 4 58-459, tigs 4. Casale 
Monferrato, Oct 3, 1920 

The author has thought out a new method of hermetically sealing, 
of which the consistent parts are ; — 

(а) A glass stopper with a hemispherical head having 8 grooves. 

(б) A flat rubber ring previously dipped in paraffin wax. This 
ring can be used continuously, all that is necessary being to wash the ring 
in water and potash and re-dip it in wax. 

(i c) A length of galvanised iron wire, having 3,4 or 5 lengths of thin¬ 
ner wire wound on it, and sticking out at right angles for about 4 inches. 

The 3/tem of the stopper (fig. 2) is passed through the rubber ring and 
placed in the mouth of the bottle (fig. 3), the iron wire is bent round the lip, 
secured, then the lengths of thinner wire are passed over the grooves of 
' the stopper and securely twisted ; the bottle is thus hermetically sealed 
The following illustration shows clearly the method. 

To open the bottle, any of the binding wires are cut. As a guarantee 
of the contents of the bottle, a lead wafer can be fixed to the twisted ends 
t&e marked d in fig 4. 
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Another apparatus invented by the author is an 1 ‘ otturatore rapido 9> 
a rapid corking machine, which will cork bottles in twenties up to one 
hundred One man can deal with 1000 per hour 



Method of hermetically sealing bottles with tmgrotmd glass stoppers. 
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1x73 - tost of Pineapple Cultivation in Cuba, — See No. 1x19 of this Review 
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.’GRJCUJ/rURAL INDUSTRIES 

3EJDtJbiRiEs 1174 - Method of Determining Chlorine Content in Sugar Cane Juice. — s<x No ms 

DEPENDING Of thi-. Revu.il 

ON* 

a?LANi \ 1175 - Threshing and Husking of Rice in Rhodesia. — Sec xo 10m, of tiiib kcan 

PRODUCTS 0 

1176 - The Rancidity of Philippine Coconut Oil. — Perkins, Granville a (Chemist 

Bureau of Science), in The Philippine Joi'mul nf Science, Vol XV N 6 5, pp. 463-471 

tables 3 Simula, November, 1010 

The purposes of this article are to present; evidence as to the relative 
effect of various factors in the development of rancidity m edible coconut 
oil, and to point out wherein this evidence leads to a confirmation, modi¬ 
fication, or extension of the former conceptions of rancidity The rancidity 
factors and their relative effect were. Initial acidity, air, light, moisture, 
enzymes and non-fatty material, i e the substances, largely protein and 
carbohydrate, that, together with moisture, give the cloudy appearance 
to freshly expressed oil and which are removed by filtration using trough 
fuller’s earth 

Two year storage tests were made on thirty samples of edible 
coconut oil, prepared by Parker H O of the Bureau of Science The 
results were in general agreement with the accepted views of rancidity 
and its causes. The action of light was found to be a powerful, but not 
necessary factor in the products n of rancidity Fnzymes from the fresh 
coconut meat had some effect on the keeping qualities of the oil, but ste¬ 
rilisation was of doubtful benefit. 

An oil of low initial acidity remained sweet during two years exposure 
to air and light 

The author outlines the conclusions formed by previous experimenters, 
and submits the following conclusions as result of the obove mentioned 
experiment — In the type of rancidity of coconut oil studied the first 
stage is a hydrolysis, the rapidity of which varies with the initial acidity, 
and the amount of moisture present. Exclusive of any (mould action, 
this hydrolysis may be somewhat accelerated by the action of air, light 
and a fat soluble en/.yme. The second stage is an oxidation of the free 
fatty acids Possibly this involves also the oxidation of unhydrolised 
olein, but tht* amount of oxidation s <i< j endent on the amount of 
hydrolysis. 

Oxidation is hastened by light and moisture, but light is not a 
necessary condition 

Though this appears to be the common type of rancidity in coconut 
oil, the possibility of others is not excluded. Previous tests with pecu¬ 
liar types indicate that a single chemical test is not sufficient to enable a 
distinction to be made between edible and non edible oils. 

. Fox the ordinary types, it appears that the decrease in iodine value, 
th® fhcbsinfi aldehyde test, and the oxidisability number give good indi 1 * 
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cations of the amount of deterioration The iodine number alone- 
without some data on the original number has no value The acidity is 
a measure of the first stage in the rancidit3 T process 

1177 - Oil from Tobacco Seed. — Soe No no 7 of this* Remtw. 

1 17S - Experiments on the Biological Control of Concentrated Extracts of Tomato 
by the American Method. Proposed New Method of Control and Observations 
on the Mycological and Bacteriological Content of these Extracts (1 . — Bbrxa- 

.relli, F ami H^rchelli, IVX (Istituto d’Ii?ieue 5 Fniversitj ot Parma), 1x1 the Annib 
d'l tenc, Year XXX,No 6,pp 300-322, bibhoe^r of ■? publications Rome, Juneo, 1020 

The Howard method for controlling tomato extracts consists in* — 
{1) Counting the moulds, and determination of a degree tolerance based 
on a certain % of optical fields containing hvphae, (2) counting the 
hyphae and spores, according to a conventional cubic unit of measure, 
{3) counting the Bacteriaceae directly under an average magnification 
without staining, but with fixed limits of tolerance and in such a way as 
to avoid counting cocci, which are less easy to distinguish. 

When counting, magnifications of go, 180 and 500 diameters are used, 
and in measuring, the Thova-Zfiss cell is used to count the red globules 
The various concentrations of the extract are not taken into account. As 
regards the moulds, a good concentrated extract should not contain more 
than about 150 hvphae per cc the spores and the ferments should 
not exceed 25 per 1 / fi0 cub mm., and the bacteria should not exceed 
100 millions per cc. As the Italians protested, the United States Govern¬ 
ment is reported to have extended these limits to : 250 spores or ferments 
per x /c>o cub. mm , ioo million bacteria pei cc., and 66 % of the optical 
fields with moulds. 

G Rossi remarks that the method is not logical if the character¬ 
istics of the tomato and its* derivatives are considered, and that the 
sole guide is constituted by the organoleptic characteristics He draws 
attention also to the fact that in the first place the technical proceedings 
are too inexact. One of the authors, and also Rovesti and Pease 
express similar opinions as regards the technique Ch. Vincent has 
^modified the method by replacing counting in the Thoma-Zeiss cell by 
counts effected in preparations fixed and stained on glass. After having 
diluted the liquid with 2 parts of sterilised water, 1 cc. of the material 
is placed on a sheet of glass 1 cc., in size; this is left to dry, then fixed 
ip, alcohol, stained with Uoeeeeer methylene blue and examined with 
an Oil-immersion objective. 

The germs in fields of 0.205 mm. diameter are counted; the average 
i? of the total found multiplied by 300 000, which gives the number of 
germs per cc. 

The authors attempted to ascertain: — (1) If the Howard method, 
modified according to Vincent, is worthy of adoption; (2) if the concea¬ 


ls) See R Jan ryn, No, 216; June, 19x7, No. 674 5 Slay * 9 * 9 , No. 650. (Erf.) 
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tration of the product has an influence on the microfloral content, and,'in 
consequence, if the limits of tolerance as regards moulds and baclena .should 
be modified each time , (3) if the test deserves to be modified and rendered 
more accurate and simple, (4) if the cultural tests, really offer possibili¬ 
ties of judgment different from those afforded by a simple optical exa¬ 
mination, and, in any case, if the number of active bacteria is low or negli¬ 
gible in comparison with that of inactive bacteria; (5) if being given the 
actual nature of the Italian concentrates, there is reason to fear a consider¬ 
able increase in the number of bacteria during transport over a long dist¬ 
ance , (6) if, consequently, the practical corollary would ensue that indi¬ 
cates the necessity of sterilising the concentrate destined for the United 
States, by employing practical methods, with which there is the least 
possible alteration in the organoleptic qualities of the extract, especially 
as regards colour and perfume. 

As regards the enumeration of the moulds, the authors consider 
that it is not advisable to treat materials naturally poor in extracts in 
the same way as others which are richer, also, that despite the care utilis¬ 
ed in the preparations, these remain with much the same density as in the 
Thoma-Zeiss cell. In respect of many points, well defined and clear 
vision is a difficult matter; and it is still more difficult to estimate the 
moulds, which sometimes show only a thread of hypha in the field of vi¬ 
sion and at others a felted mass of mycelium 

The counting of the spores and ferments is still less accurate, they 
are al m ost impossible to discern, and identification is uncertain, admit¬ 
ting infinite personal errors. The authors consider, therefore, that it 
is wiser to omit enumeration, being completely of negative importance, 
since the hyphae and bacteria are already counted, and the method is 
full of errors of unlimited magnitude. It is not easy to understand why 
the estimation of the spores belonging to the hyphomycetes can have 
any particular value; the invasion is more logically applied to the number 
of hyphae than that of the detached spores, and the Blastomycetes always 
represent, in ordinary pratice, a modest figure that is negligi 1 le in com¬ 
parison with the Baeteriaceae 

As regards the examination of the bacteria, the authors’ criticisms 
hre directed towards the fact that no account is taken of the active and 
inactive bacteria, and that the bacterial content is not estimated in relation 
to the true residue of the liquid. What is more, in the enumerations that 
are made, it may be noted that even in the same preparation, the modifi¬ 
cations of the figures are considerable and these increase still more when 
large fragments are present in the field which hide some of the bacteria , 
this last drawback is also present in the Vincent ’method, which, although 
it has its advantages, presents nevertheless the disadvantage of having 
too much density and possibilities of notable personal errors 

The method adopted by the authors may be summarised as follow.: — 
2 cc. of concentrated extract taken from the tin are put into a test-tube and 
shaken down by tapping the base gently with’ a spatula. The content is 
poured into a glass (after washing with distilled water that is reckoned ip 

[i m3, , 
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the mass), and still further distilled water added to make up a total of 50 
cc After mixing well, the whole is filtered through a quadruple filter of 
gauze, carefully washing the precipitate with another 50 cc. of distilled 
water The filtrate contains practically all the bacteria in the'material 
and repeated tests have shown that not more than 16 to 20 % of the total 
bacteria remain on the fi'ter or attached to the glass. A smalt amount of the 
of filtrate is removed by means of a pipette graduated to 1 /„ 00 cc., and 
Vsoo cc * of filtrate is spread ovei glass slides (washed with alcohol and 
ether), by holding horizontally, alcohol-ether is used as a fixa tive and 
the material is stained with BoEefler s methylene blue 

Counting can be done with the help of an oil-immersion, the authors 
employed a Koristka No. 7 objective with ocular No 7 fitted with a 
small glass disc similar to an ocular micrometer with a scale of 1 sq. cm., 
divided into 100 small squares. 

An examination of the data presented shows that the concentrated 
extracts from Parma correspond as a whole to the requirements of the 
North-Ameiican legislation. There exist, however, in the various types, 
notable differences as regards the microbial purity and the presence of 
moulds and ferments. By fixing the limits of tolerance, it should be made 
clear that the figures fixed by the American regulation apply only to simple 
concentrated extracts, not exceeding 20 to 22 % of residue, and that, for 
double and triple concentrated extracts the figures should be increased by at 
least Vs or 1 U> especially as regards the mould content, owing to the fact the 
maximum oscillations noticeable in the products from the micrqbial point 
of view chiefly concern the moulds. 

The authors, however, put this questions: — Being given that complete 
sterilisaton is not possible without changing the organoleptic qualities of 
the product, is it possible for the living bacteria which remain to multiply 
in such a way as to make the product inacceptable in America ? They 
therefore proceded to ascertain the number of living bacteria ; they perforat¬ 
ed the tin with a red hot iron and took samples at various points with a Praen- 
kee spoon, the surface was levelled with a sterilised spatula end, the spoon 
was placed in a small glass dish previously taxed while containing an empty 
spoon. .On weighing, the exact weight of the sample would be ascertained. 
The full spoon was placed in a test tube with 2 cc., of broth and small steri¬ 
lised glass balls. This was well shaken, rendered uniform, 0.01 cc, was 
extracted and placed in a second tube containing 9 cc. of broth. After well 
shaking, another o.ox cc., was extracted from this second tube and placed 
in a third tube containing 1.9. cc., of sterilised broth. Samples were then 
taken from the last-mentioned tube for gelatin plates, from which readings 
were taken after 10 to 20 days. The removal of samples was repeated, and 
the examination was completed by counting the moulds. In addition, 
the tins were kept for 12 to 19 days at a temperature of 37°C., in order to 
ascertain whether a considerable increase in the number of Bacteriaceae 
is possible during transport over a long distance. 

The authors present a Table showing the results obtained, from which 
the following points of practical interest have been deduced:-- 
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The active bacteria exist m insignificant numbers compared with the 
total living and dead Bactenaceae counted by means of the readings taken 
under t^e direct optical examination. 

Even atter about 3 weeks at 37 0 C , the number of active bacteria 
increase but slightly (maximum ratio 1 to 15), and 111 such a way as to be 
of no value as regards the limits of tolerance The increase is only marked 
in the case of moulds, and the danger as regards these should be considered 
more serious than in the case of Bactenaceae In no case, however, was 
the 1 relitmnary conclusions diawn altered, at least as regards the samples 
examined by the authors It would be advisable, however, to employ 
very clean tomatoes especially for goods intended for export In addition, 
as there are no reasons that require the radical sterilisation of a product 
which will keep in practically the same condition for several months, it is 
useless to insist upon still more rigorous measures 

1179 - Industrial By-Produets obtained from Pineapples in Cuba. — see mo 

of thib Rt,'itu 

1180 - Sausage Yeasts.— Cesari, K and CrUiLU'RMOND, a ,m th vAmuiU% th Vtmttlut 
Pasteur , Vol XXXIV, No 4, pp 229-247, tigs 4 Parih, April, 1920 

All the yeasts isolated from sausages by the authors belonged to the 
genus Debaryomyces , but together with yeasts of this type, salted and 
pickled meat were found to contain yeasts which could not be made td pro¬ 
duce spores It is very probable, according to the authors, that a systematic 
investigation of all the yeasts used in salted meats would reveal iuithe“ 
new species (1) 

n8i - The Patting Of Honey. — VIndependent de Sune-chOise, quoted tn V ipiculteur, 
Year L-XIV, No 9, pp 220-221 Paiib, Sept, 1020 

Freshly extracted honey is transparent and liquid, then it becomes 
opalescent, opaque, very hard, i. e. granulated. 

Before potting, the impurities should be allowed to rise and then skim¬ 
med off. Bad tasting and fermented honey are treated thus * — Boil for 
2 minutes in a copper vessel 3 kg., of honey, 850 gm., of water, 75 gm , of 
'chalk . then add 150 gm , of washed and dried powdered carbon and boil 
for another 2 minutes. Add 3 whites of egg beaten in 90 gm., of water, 
and boil for another 2 minutes. Leave to cool and then filter. The honey 
may also be melted over a water-bath and a red hot iron plunged into it; 
then pot as a preserve. 

Scum on the honey indicates that it is obtained from sainfoin and 
is of good quality. If liquid honey is preferred, it can be liquefied in the 
following way .— Heat over a water-bath until nearly completely melted 
without boiling or stirring, and allow to cool slowly, or pasteurise the honey 
fit 90° C. for 15 minutes, but for a longer time at 50 to 55°C,is preferable; or 
heat over a water-bath at 77 0 to 83° 0., and draw off into pots while hot. 

„ (*) at. Cbsaki attributes to the yeast, described in the above note, a part in the ri¬ 
pening; of the sausage See R , Oct-Dec., igiy, No 1354. (JM.J 
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Granulated honey becomes very hard and can be made into briquettes 
squares, and cubes, which should be wrapped m waxed paper 

1x82 - Graps Storage Tests, — Bonham, c x , m riu uuitmei (,omu nt ( mdi, Voi 
Vol 7, No (>, pp u*>"47^ Ottawa, Tune, i<)2o 

Commercial grape storage tests were started at the Grimsby Pre- 
cooling and Experimental Fruit Storage Warehouse during the grape pick¬ 
ing season of 1919, in order to determine the varieties most suitable for 
storage for the Christmas market, and the general commercial value there¬ 
from. The 5 varieties included were Niagara, Agawam, Findley, Ver- 
gennes and Black Rogers The following types of package were employed : 
1) Six quart climax basket packed as for immediate shipment storage 
temperature 32°F. Removal of all crushed or spoiled grapes was the only 
special prepaiation. This method cannot be recommended for long time 
storage owing to consequent stem mould damage , 2) keg similar to that 
in which foreign grapes are imported. Layers of granulated cork inter¬ 
mixed between the berries. The condition of the fruit was practically 
the same on removal as when put m storage For small lots this 
method is preferable to any other but is not economical on a large scale, 
3) storage “ flats, ” i. e shallow trays 18 x 24 in , and 4 in , deep, with spaces 
for ventilation; found decidedly suitable for longtime storage of the varieties 
tested, Niagara proved worthless for commercial purposes owing to i;he 
persistant falling off of berries Taking all the others into consideration 
the loss from stem mould was small enough to be overiooked as a cause of 
serious waste except in a very late season when the grapes have to be 
picked before they can be properly matured. The Agawam var was 
slightly more susceptible than the rest, and the Lmdley vars. were 
almost immune. 

General results indicate that if the fruit is stored and packed correctly, 
a market may be developed which will enable the Canadian grower to 
dispose of a considerable quantity of grapes on the Christmas market at a 
satisfactory margin over the prices received at picking time. 


AGRICULTURAL 

products; 

PRESERVING, 

packing, 

TRANSPORT, 

TRADE 


[ 1181 - 11 $*] 



DISEASES OF PLANTS 


DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER LOWER PLANTS 

resistant ~ « Vuiteboeuf” Swiss Jura Wheat Very Resistant to Lodging and Disease. — 

PLANTS v S ct Xo lu <)0 ot thi> R.iitk 

11S4 - Varieties of Tobacco Resistant to Phytophthora Nicot/anae , in the 

Dutch East Indies. — See No i<>«^ ot this Rtuae 

x x &5 - Direct Hybrid Bearers Resistant to Disease in the Province of Vicenza, Italy. — 

See No 1127 of this Review 

means iiSo — Destruction of Zoospores of Plant Disease Organism by Natural Enemies. 

OF prevention Harvey R B , m Bounce, InVu Suiefe, Vol IyJI, No 1^4 pP \ Lancaster, Pa, July 2^, 

AND CONTROL lh -0 

In making some motion-picture photomicrographs of the liberation 
of zoospores from the sporangia of Physodema Zeae-Maydn (1), the author 
observed that the zoospores had been destroyed by certain animalcules 
which are commonly found in decaying vegetable material. No reference 
has ever been made regarding the importance of these natural enemies of 
plant diseases which are disseminated by zoospores. 

The number of zoospores swallowed by one rotifer (Proales sp.) is 
remarkable When the animalcules are abundant, the zoospores disappear 
rapidly. One infusorian (.Koroma sp) was observed to devour a perfect 
stream of the zoospores, at the same time increasing in size until it became 
almost unrecognisable. 

In active cultures, a field may be seen by means of the unerosoife 
filled with millions of zoospores swimming about. In a few hours, large 
numbers of these have been devoured by the animalcules, which rapidly 
increase in numbers. A few hours later the same protoplasm constituents 
are seen swimming about not as zoospores but as animalcules. The pro¬ 
cess of change is so rapjd that it raises he question as to wh ther there is 
always a cleavage of the proteins and a re-synthesis, or whether there may 
not be some quicker method of assimilation especially in the unicellular 
organism in which the cytoplasms of the infusorian and the zoospore in¬ 
gested are in such intimate contact. 

Starting with dry material collected from maize stalks infested with 

** (1} See M. Oct-Dec.-1019, No. i2<k>. (Ed } 
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Phymhnna , the animalcules appear first and ate present foi each batch 
of zoospores. 

It would be inteiesting to detemiine just how impoilant these animal¬ 
cules are as natural enemies of the plant disease which are disseminated 
by zoospores. Also it would be desirable to collect data to determine if the 
destruction ot the soil micro fauna by excessive liming may not 1 e correlated 
with certain epidemics 

11S7 - Control of Gummosis and Root Rot of Citrus Trees in Sicily. - See R No. 

ri2i ol this Riinw 

11SS - Claviceps Pa.spa.li , Hypocraceae Parasitic on Ergotised Paspalun*, in 
South Africa. — bet No ii-m Ot this Rtutu 

11S0 - Diplodia , sp., Spheropsideae Parasitic on Leguminous Forage Plant 
Desmodium leiocarpum , m Cuba. — See No. 1007 of this Run* 

tun - Diseases and Pests of the Cocoa Plant in Gold Coast., Africa. — See No m* 

oi this Riuttw 

nut - Phytophthora erythroseptica , a Peronosporaeeas Injurious to Bella¬ 
donna ( Atropa Belladonna) in Holland. — wesiekdijk, j and Van Luijk, 
A , m the J\hdrdeehn%en uit Jut PJiytopntholo,isck Lnboratonum “ Willie Comnulin 
hcholltn," Amsterdam, JV, pp 31-p, to Amsteidam, 1020 

Phytophthora erythroseptica Pethybridge, already described as a para¬ 
site of potato tubers (i), was found by the authors during the summer 
of 1918, to be the cause of root-rot in one of the Solanaceae, Atropa Bel¬ 
ladonna The host-plants examined were suffering from a typical form 
of wilt due to the fact that the roots and lower part of the stem had been 
attacked by the fungus. A browu discoloration extended downwards 
from the collar, by way of the fascicular bundles of the root The lower 
pirt of the fascicular bundles of the stem wi re also brown and occasionally 
even the surrounding parenchymatous tissues. 

In the discoloured fascicular bundles, the authors discovered a phy- 
comycete which was easily cultivated on artificial media These cultures 
soon produced characteristic fructifications which proved the parasite 
of the belladonna to be iden ical with Phyt. erythroseptica. 

Potato tubers inoculated with pure cultures of the fungus isolated from 
Belladonna and from the potato, showed the characteristic reddening of 
the pulp, which gave place to a blackish-brown after two days. The authors 
were unable to make infection experiments on the root of belladonna, 
but they consider it certain that Phyt. erythroseptica is the oause of a form 
Of root-rot affecting Atropa Belladonna. 

1192 - Macrosporium Solani’ Hyphomyeete Injurious to Tomato in Dels- 
1 ware. — Rosenbaum, T, m Phvfopalkolo v, Vol X No a, pp 41V422, %■> 4 Balti¬ 
more M D., Sept 1920 

Numerous specimens of tomato plants were received in June and July, 
1919, from Delaware, showing a disease, the symptoms of which differed 
markedly from those of any known disease of tomatoes. 

(i) See R Sept 1919, No 1105 (Erf.) 
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The stems, at the point where they emerge from the ground first 
turns dark brown This brown rot or canker penetrates deeply into 
the tissues and extends above and below the surface soil With age, the in¬ 
fected portion of the stem becomes even darker in colour, the tissues 
shrivel up and may break, and the stem falls over at the original point of 
infection. Occasionally similar brown to black spots are found on other 
parts of the stem above ground In such cases, it often spreads a consi¬ 
derable distance from the point of infection and in many cases the rot 
at the base of the plants produces a girdling effect. If this occurs when 
the tomato plants are still young, they throw out new roots above this 
point. In addition to these effects, the plants show varying degrees of 
wilting and discolorc tion of the leaves The disease has been found 
on tomato plants of all ages, both in the seed bed and m the field The 
symptoms mentioned suggested the possible designation of this disease 
as “ foot rot. ” 

This disease was found doing considerable damage in Delaware 

A microscopic examination of diseased stems showed fungus mycelium 
within the affected tissues 

Numerous isolations from infected plants and from artificial inoculat¬ 
ions m the field and greenhouse, establish the fact that a fungus belonging 
to the genus Macrosporium is the organism responsible for the disease 
in question. 

Comparisons of this Macrosporium were made with M. Solani from 
potatoes ; with Macrosporium cultures isolated from a tomato fruit rot 
from New Jersey, and with typical " nail-head ” spots on tomatoes in 
Florida. These comparisons show that the Macrosponum here discu ed 
differs from the one isolated in Florida, and resembles, on the other hand, 
M* Solani and the Macrosporium isolated in New Jersey. It should 
then be referred to in future as Macrosporium Solani Ell and Mart. 

1193 - Fungi Isolated from “ Spotted 99 Apples in Great Britain. — iromc, A. & 

{Dept, of Plant Physiology and Pathology, Imperial College of Science and Technnology), 

an the Jownal of Botany, British and Fonn.n^Vn 1 I* VIII,No (>94 > Pl> Eomlon, 

Oct 1940 

During an investigation into the spotting of apples, which commenced 
at Wisley in 1915, several fungi were isolated from the diseased tissue 
underlying the surface spots occuring on apples of many different varie¬ 
ties cultivated in Great Britain, These fungi do not usually form fertile 
reproductive bodies in situ ,* they sporulate, however, when grown in po¬ 
tato mush agar. 

Besides Leptospharia vagabunda, Coryneum folitcolum, Fusariunt 
Mall, AMernaAa Grossularieae, and other readily identified species, the 
fu ngi obtained included a number of forms which could not be determined 
at the time. The latter are now regarded as new species, and technical 
descriptions are given for the first time using the following names: 

Pleospora Pomorum, n. sp., Polyopeus, n. gen., P. purpureus, n, $p., 
verus, incoloratus, latirostratus, nigrirostratus) , and P, Pomi, 

ft*! 



I 37 1 


DISEASES OF VARIOUS CROPS 


n. sp (and v« x verus tind torpidus), P recurvatus, n sp., (and vars verus 
and curvatus), P aureus, n sp., Fuckeha lotryoidea, n. sp., Coniothyrtuni 
C'vdomae var. Mali, n var.. C convolutum n sp , Alternana pomtcola n sp 
Sclerotium stellatmn n sp. 

ny i - Sporotrichum Persicae n. sp., a Mucedmeae Injurious to the Peach in 
Liguria (Italy). — l’oixAeei <» in. the 4 ttideJl’Istiluto bot’imco dcll'Universita di Pavia, 
Senes II, Vol XVII, P411 5, pp 203-208, plate i Milan, 1920 , 

In June, 1920, the Cryptogamic Laboratory at Pavia received from 
Albenga some peaches in different stages of development for examination. 
On the pericarps of all the fruits, there were white incrustations or patches; 
these were usually very clearly marked out, the edges being seldom irre¬ 
gular Many of the peaches were coiered with a numerous small spots, 
whereas on others the patches were few, but very extensive, sometimes 
invading the greater part of the pericarp. The colour of these incrustation 
was nearly always pure white, but in some cases there were blackish 
nuclei present. 

From information received from Albenga, and from a visit paid there 
by the author, it appeared that this disease, which had never before been 
seen by the horticulturists of the district, was both serious and wide-spread. 
The author himself observed it on all the peaches he examined in the re¬ 
gion of Loano. 

The varieties most attacked were “ Trionfo, ” “ Amsden ” and 
“ Scneed. " 

The pericarp beneath the patch does not rot, but thin white incrusta¬ 
tions form which spoil the fruit, and often render it unfit for sale. On cut¬ 
ting the peach, the tissue under the skin seems to be unaltered Among the 
innumerable hairs of the pericarp, and only where the patches are present, 
there appears, however, a quantity of hyphae, often accompanied by the 
conidia of a mucidinea described by the author as a species new to science, 
under the name of Sporotrichum Persicae, and which he considers to be 
the cause of the disease. The author suggest the name of “ peach sporo¬ 
trichosis ” for the disease. 

, Artificial cultures of the nucromycete were obtained by introducing 
portions of Sporotrichum taken from the characteristic patches of “ sporot 
trichosis " into a medium composed of boiled peach pulp and agar. After 
two or three transplantations, pure cultures with the characters peculiar 
to the fungus are obtained. If a small piece of the fungus is removed with 
fine forceps from the patches of’" sporotrichosis, " or taken from the ar¬ 
tificial cultures and placed on green peaches which are still growing on the 
tree, alterations of the pericarp very similar to these previously described 
make their appearance after a fortnight. Needle-inoculations gave no 
positive results. 

Bordeaux mix ture applied to the diseased peaches has had no good, 
practical effect. The author believes that it is necessary to treat the fruit 
with copper salts while they are still very young, and to use mixtures con¬ 
taining some adhesive substance, because, otherwise, the long hairs. 
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covering the pericarp and forming a refuge for the mycete, prevent tli^ 
drops of the spray from remaining on the peach 

Practical experiments carried out with a view to determining the 
effect of copper sulphate upon the germination of the comdia of Spor 
Pemcae taken from artificial cultures, have shown that very small quanti¬ 
ties of a solution of copper sulphate are enough to kill the comdia, and thus 
prevent their germination. 

T105 - Disease and Pests of Pine-apple in Cuba. — vSteNo mo of this 

WEEDS AND PARASITIC FLOWERING PLANTS 

1196 - The Priekly Pear in Australia. — Alexandra, W B (Science Abstractor in 
Institute ot Science and Indust) y, Bulletin No 12, pp 5- j.b Melbourne, 1019 , 11 Campbell 
W, S, Queensland A cultural Journal, Vol VIX, Pt 2 pp ^ Brisbane, Auer 19:0 

Although the tree pear has become naturalised in all Australian Sta¬ 
tes, it is at present only m Queensland and New South Wales that prickly 
pears have become a pest The area infested contracts with the areas 
under the principal crops 1916-17, as follows • 


Crop 

Area in Acres 

** 

Pnckly Peat 

mos 000 


Wheat 

II 532 


Hav .... 

2 671 802 


Oats . 

844 130 


Green Forage 

390 807 


Maize ... , . 

360 072 


Orchards and Fruit Gardens . 

257 ty ? 


Total under Crops 

I6 806S89 



The rapidity at which the prickly pear spreads can perhaps be suffi¬ 
ciently gauged by the fact that it has overspread some 23 000 000 acres 
in less than 50 years. There is little doubt that cattle and horses are more 
important agents in spreading the pear, than birds. 

Utilisation . Food for Man. — Reference is made only to use in 
other countries, of the Barbary Fig., Opuntia Ficus-indica, 0 decumana' 
and 0 . streptacantha. 

Fodder for Cattle (1). — The Pest Pear {Opuntia inermis) has proved 
of considerable value as a fodder reserve in case of drought, but 
four experiments carried out with the feeding of this pear to steers, 
dairy cattle, calves, and sheep, point to the following conclusions : 
(i) Preliminary treatment is necessary prior to the feeding of stock. It may 
be harvested, sliced by hand or machine and fed in troughs, or singed, 
roasted or boiled. The last was found to be the least satisfactory. 
^ 3 ) This pear is not highly palatable to any of these animals, its chief utility 
is as an emergency drought feed. (3) For full maintenantce of stock, a 

(4 See jft, March 1915, No. 299; Nov. 1915, No, 1180, Feb. 19*?, No 169. (£ 4 .), 
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supplementaly protein supplying feed is required, 1. e. linseed meal, cocoa 
nut oil cake, maize oil meal, lucerne or cowpea (hay or chaff) (4) The in¬ 
clusion of apreciable quantities of prickly pear in rations for milch cows 
lowers the percentage of butter fat, and" reduces the total fat yield but 
may slightly increase the flow of milk. The milk is suitable for cheese 
making purposes I' or milch cows it is more advantageous to use only 
part and not the whole as ro ghage ration 5) G mermis is a suitable feed for 
cows m calf if the deficiency of protein is added, also for weared calves, 
during drought. (6) For dry sheep, the ration must also include some kind 
of rough chaff, and in any case is unsuitable for ewes rearing lambs, or for 
lambs. Blood-meal can be used instead of linseed or other meals to pro¬ 
vide the necessary protein (7) Cattle must have access also to edible scrub 
or herbage supplying protein. (8) In hot weather all stock fed with prickly 
pear require water 

Green Manure. — Potash is added to soil by this means (1) as well as 
its value as humus. In Ceylon, India, South Africa and Mediterranean 
Countries, and occasionally in Australia, it has been tried with success. 

The products obtained from the prickly pear by the process of destruc¬ 
tive distillation were investigated in 1913 (Cambpbell). The liquid 
distillate, crude tar and chaicoal were constituted as follows , Water, 
88.4 %. — . cid (as acetic) 0.154 % — ammonia, primary and secondary 
amines (as ammonia) 0.005 % — tertiary amines (as pyridine) —* crude 
Tar. 1 % — Charcoal 4 %. 

As a Source of alcohol and the utilisation of the fibre lor conversion 
into paper pulp or board have not proved economical proceedings in Aus¬ 
tralia 

Eradication. — 1 By Mechanical Means — The only adequate 
method suggested at present is the rolling down of the infested area, 
followed by collecting and burning or ploughing it in as green manure 

2. Poisoning. — The materials found more or less injurious to 
prickly pear were — antimony chlonde — arsenic mixtures — barium 
chlorate, — cadodylic acid — chlorine — chloroform — copper sulphate — 
ferrous sulphate — formaldehyde — lysol — mercuric chlonde — mer¬ 
curic oxycyanate — phenol — phosphorus — potassium compounds — 
'sodium compounds — sulphuric acid — zinc chloride and zinc sulphate. 
Four methods were employed : Solid injection — liquid or solution injec¬ 
tion, — spraying — gas or vapour charges 

The compounds of arsenic were found undo btedly the most efficacious 
and ecomical poisons, and during the last year of experiments only the 
three following specifics were given further trials viz • Arsenic acid (crude 
arsenic pentoxide) — arsenious chloride (arsenic trichloride) — arsenite 
of soda and salt (arsenic trioxide, caustic soda and common salt) 

The first is the most poisonous specific, but is unobtainable in Australia; 
arsenious chloride is the only specific available where the pear is so dense 
that it can only be gassed, arsenious acid “ white arsenic " used in 


(1) See R. Nov. 1915, No 113* (Ed) 
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solution together with caustic soda is cheaper, but not so efficient It is 
less dangerous to use but involves the use of large quantities of water 
and two spraying operations. 

The cost under present circumstances amounts from £2 los to £4 
per acre 

3 Employment of Natural Enemies (1). — In many localities the 
Tree Pear (ppuntia monacantha) has been almost or quite exterminated 
by a cochineal insect ( Coccus mdtcus, Green) The author suggests 
that it is possible that a hybnd might be produced between the Pest Pear 
and the Tree Pear, and that the cochineal insect might be induced to feed 
on this, and after a time be transferred successfully to the other parent* 
A common snail (Helix aspersa) is adicted to prickly pears at Sydney 
and it is also suggested that a very large snail (Achatina fuhco) from Africa 
should be introduced into infested areas. 

The Travelling Commission of the Queensland Government prepared a 
list of number of other insects which live entirely on prickly pear in America, 
are not known to feed on any other type of vegetation, and which can be 
recommended to be introduced mto Australia with proper safeguards, and 
also recommended that two fungi (Gloeosporumi lunatmn and Scleroimm or 
Sclerotmia Opuntiarum) which cause diseases of prickly pear in South 
America should also be introduced The Government Advisory Council has 
received a grant for research work on the prickly pear problem The author 
adds a list of the recommendations of the executive committee for this 
work, and also an appendix giving the sources of information and biblio¬ 
graphy employed in this article, and the advised precautions which should 
be taken if arsenious chloride is used on infested areas. 

II. — Apparently the only effective method of eradication in the 
infested area in New South Wales was found to be by burning, but in most 
cases this was inpracticable The author considers that the only method 
which will keep the pear in check and ultimately eradicate it is the appli¬ 
cation if intense heat. 

The heat formed by the combustion of 1.7 volumes of oxygen, and 
1 volume of acetylene (3482° C) applied by specially constructed blowpipe, 
or even a heat of xooo 0 C would entirely melt the pear like wax* Although 
perhaps an expensive process, the results would prove exceptionally 
beneficial to Queensland. 

1x97 - Efficiency of Indigenous Insect Pests as a Check on the Spread of Lantana 
mc u I eat a (=*= L* Camara) Verbenaeeae in India. — Ramachanoko Rao., in 
Memoirs of the Department of Agriculture m India Entomological Senes, Vol V No. 6 . 
PP* 239-314* figs 3, pi 14. Calcutta, Juste 1920 

The author undertook the study of the indigenous insects parasitic 
on Laniana aculeata L,. ( — L. Camara I..), in India, rvith a view to ascer¬ 
taining the existence of species which serve as an efficient check on the 
spread of this Verbenaceae, which was first introduced into the country 

as an ornamental plant, and has since become distributed at random 
- 

* (t) See H, March, 1916, No. 365. {Ed) 
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and ib now a troublesome weed throughout India and Burma The shrub 
is really a denizen of the Tropical American Region and the distribution 
extends to Ceylon, Hong-Kong, Singapore, Mauritius, Seychelles, and in 
fact to the whole of Tropical Asia and Africa. 

In Hawaii, successful results have been achieved by the introduction 
of Mexican insects by Koebeee selected and set free by Dr. Perkins ; 
but conditions are unfavourable to importing foreign insects into India. 
A shipment of the seedily (Agromyza sp ) was reported to have been made 
from Hawaii to New Caledonia, Fiji Isles, and Australia. But as the 
flora of India includes a number of other useful Verbemceae spp., and 
seeing that the seed-fly is liable to attack these also, it is not considered 
prudent to introduce the said fly into India. 

The author has discovered that in India and Burma, L. aculegia is 
subject to the attacks of numerous insects (he has enumerated 148 species), 
to two fungus diseases and to the attack of dodder (Cuscuta sp) Few 
of these are however really important 

The most efficient undoubtedly is the Plume-moth (Plafyptiha pu- 
sillidactyla Wlk.), Which is found-throughout India, except perhaps in 
Punjab. It breeds also in L. indica and Lippia germinata ; but is itself 
kept in check by parasites 

The various microlepidopterous caterpillars such as Lobesia aeolopa 
Meyr,, L. genialis Meyr., Cacoecia epicyrta Meyr., are not found insufficient 
numbers to prove efficient checks. 

The Cymantriads, such as Euproctis spp and Olene mendosa Hb. 
would be efficient, if they occurred m sufficient numbers, but as they also 
attack cultivated plants, they cannot be encouraged 

The caterpillars of other lepidoptera Hypena sp, Diacrisia obliqua 
Wlk. var. confusa and todara, D. flavens Moore, D. indica Guer., D. lubn- 
cipeda ( ? ), Pericallia rictni Fb., Amsacta albistnga Wlk., Creatonotus 
gangis L., Celama internella Wlk., C. fasciata Wlk., Chionaema peregrma 
Wlk., Asttra rubricosa Moore are chiefly leaf-feeders and are not so useful 
aS those that feed only on the flowers and thus directly control seed for¬ 
mation. 

The dipteron Asphondylia sp., which feeds on the pollen masses and 
'causes the formation of a gall, even when it occurs in abundance, is of 
low efficiency, and as it is very probably identical with A. sesami Felt., 
which is fairly serious on sesame in Coimbatore and Nagpur, it ought not 
to be introduced into new districts 

Amongst the rhynchota, the bugs Plautia and Nezara, etc., are found 
feeding on fruits, whilst others attack flowers e. g Campylomma sp., but 
it is doubtful if the bugs on the whole, are really efficacious. Orthezia 
insignis Doug., which has been unconsciously introduced into the Wynaad, 
is on the other hand an effective check on Lantana, as it is known to 
kilt the bushes outright ; but owing to its well known polyphagous nature, 
it is an insect which ought not to be tolerated. 

The result of these investigations appears unmistakeably to indicate 
the absence at present of any indigenous insect capable of checking the 

[»***] 
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spread of Lantam in India However, at least in 'jarts of India, some 
insects are sufficiently numerous to serve as amQajriesif an efficient insect 
of the nature of the Agromyza t-p,, were to be intraojnced 

T198- Eradication of Silver Fern in New Zealand, — Duwj \\\m 1 he a ^ i«a /«,* 

\}oi<ni'tl 0 / As ncultoeic, \ui XX So pp 3 ^. WtUi ms Horn., June, 21 1020 

From the experience of settlers, and accessing to the writer’s own 
observationslnNorth Island there appear to be only/ bro effective methods 
of treatment where silver fern (Pieris scaler dd) is prevalent. First, to 
subdivide the area and stock heavily with sheep or cattle, according to 
the conformation of the land. As the patches of fern are crushed out they 
should he surface sown with a heavy seeding of grass suitable to the dis¬ 
trict. If the land is steep, the mixture should contain a large percentage 
of Danikoma fiilesma Secondly, to fire the patches of fern, preferably 
about the end of i\larch, but this should not be undertaken unless the 
Lra is in a very dry condition As soon as the ashes are cool, a heavy 
seeding of grass is recommended and this to he sown before ram has fallen. 

Pteris scabemk is also known as carpet fern, creeping fern, hard fern 
and pig fern 


INJURIOUS INSECTS AND OTHEH XOWEK AMIMAXS 

general 1190 - The Selection of Food Plants by Insects with Special! Reference to Lepidopterous 
Larvae.— Beues, C. T (Bussey- Institute, Hal van 1 Ttarasty), m / fie A annum 
Kxiiitrdist, Vo!. L3V No* ftj 3 , pp 313 - 3^.2 Eaucastei, IV* JoIyAug x<uo 
Nearly all the larvae of the hepidoptera are phyta|hagous at the pre¬ 
sent time and according to the author there can. b« t»o question that since 
the order has existed, this condition has prevailed. Owing to the change 
in the form of the trophi during metamorphosis "bp which the adults de¬ 
velop haustellate or sticking mouthparts, the food of the imagines is 
entirely different from that of the larvae, and they subsist on liquids, 
mainly the nectar of Bowers. 

Although nearly all the species feed on plant food, a few isolated cases 
feed on other living ins-ects or on material of animal origin; wool, horn,* 
beeswax, etc. The prey in the second case almost always consists of Coc- 
cids or Aphids where predatory caterpillars are cone enrecL Other interesting 
examples are the Feniseta tarquinms which feed on plant lice on the alder 
and the Lycaena arian . The larva is herbivorous in its early stages, but 
enters the nest of ants t-o prey upon the anti-larva.* during its final period 
■of growth No less than 75 species of European bepidopterous cater¬ 
pillars are known to he occasionally predatory through temporary aber¬ 
rations of their trophic instincts: Such plasticity 0»f behaviour leads to 
the conclusion, that the origin of sarcophagy in Lepidcptera is due to inde- 
pendant changes which have become irmly fixed, in individual species 
W genera. 

• ' * The use q! Phanerogams as food plants is very general, but it is noti- 
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ceable that in a former tabulation (Scudder) of the food plants of butterflies 
oi^ eastern K America, the following families are entirely omitted — 
Iridaceae, Orchidaceae, Caryophyllaceae, Buphorbiaceae, Vitaceae, Pri- 
mulaceae, and Rubiaceae Observations as to the habits of special 
species seems, however, to indicate that the selection of food plants must 
be considered as dependent upon one or several of a number of factors 
namely 

1) The odour of the plant and also its taste; for example, the oligo- 
phanous species occuring on Cruciferae, Umbelliferae and various Compo- 
sitae, and the selection by the sane insect of several plants in a family 
like the Solauaceae where a more or less similar odour does not become a 
family characteristic 

2) Some attribute of the plant. 

3) A similarity in the immediate environment or general form of 
the food plant. Certain oligophanous and polygaph n ous caterpillars feed- 
ng mainly on trees or shrubs, e. g., as the gipsy moth, Cercropw moth, 
etc. and some of the Arctiid moths that feed upon a great variety of low 
plants. 

4) Apparently chance associations that have become fixed, which 
seem to be analogous to structural mutations. 

The food habits are tabulated as follows 


Mclitaeii.lt. .... 
UxmemtuLs 
Apatuiidh . 

Ruralads . . 

Urbicolidh . . 

Papiliomds 

Vanessids 

Argymuds . . . 

Brenthids * 

PlUldb ... 
Anthocafids 
Satyrids. . 

Sub Group Tliymelicines. 
Urbicohms . . . 
Cydopiclmes. , . 
Hespenuu's 

Goliad*. 

Gonepterygijte .... 

Uyeaemds. 

Chrysophanids . . . 


Various plants 

» a 

» ) 

h > 

» d 

» » (Several groups with paiti* 

cular food plants) 

Urticaceae, Coinpositae, etc 
Violaceae exclusively 
Violaceae generally 
Cruciferae essentially 
') » 

Graminae mainly 
» a 

» # 

a s> 

Eeguminosae and various other plants 
» almost entirely 
Rhamnaceae 
Diverse food habits 
Polygonaceae almost exclusively 


1200 - Cycloneda sanguinea, Carnivorous Insect in Cuba. — See No loss' of this 

Review 


%2oi ~ Pests Attacking Rice In Southern Rhodesia* — See No 1093, of this Review. 

1262 - Insects Injurious to the Leguminous Forage Plant Desmodium feiocar- 
pum in Cuba* — See No 109; of this Review. 
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1203 - On Bruchophagus funebris Clover and Alfalfa Seed Chalcis Fft. —, 

I t kb mints, T D (Entomological As&istant, Cereal and I'oiagc Insect Investigations), in the 
l miul S/a/ti JhfHnfmtnt of l^u culture, Bulletins *o Si^pp t i<>, table-' % hs?s pi S, 
liibliogr of 11 publications Washington, I> C , Vav mao 

Seed pods of alfalfa examined in California in April 1915 showed 
39 % of the seeds to be infested. Periodical examination indicated that 
attacks increased until mid May, but from then until mid July the average 
dropt to 28 %, this being the time when pods were forming in great abun¬ 
dance. The average from then until the end of September was 49,3 ° 0 , 
and seed pods collected in mid October gave 85 % infected seed. Af 
ter the harvesting of the latest seed crops, and after spring irrigation which 
hastens emergence of adults, there was a sudden scarcity of eggs, breeding 
larvae and pupae in the field 

Experiment proved that the pathenogenetic habit is well established 
in the females of this species 

The most practical methods of prevention aie mostly cultural methods 
such as the burning over of infested areas to destroy hibernating larvae, 
and the cultivation of alfalfa seed fields during the winter, and thus 
covering the infested seeds containing these larvae. Irrigation m early 
spring is advised owing to the fact that the emergence of the pest is ac¬ 
celerated from seeds of the newly forming crop which would otherwise 
become sufficiently dry to force many of the larvae into a resting period. 
Actual destruction by irrigation has proved unpractical. Cutting early 
plants on waste areas; the careful cutting of hay crops, pasturing before 
growing seed after the removal of the first crop, (but avoiding the mistake 
made by pasturing badly infested areas not worth harvesting); care taken 
to secure a heavy setting of pods with the first bloom and removing the 
crop from the field as early as possible . these are all essential in order to 
avoid a high percentage of infested seed. 

As a result of the increased abundance of chalcis flies in the summer, 
an attempt to grow a second crop of alfalfa seed in a single season is destined 
to failure. 

The larvae of a predacious midge described by Feet as a Leslodiplosis 
sp., apparently destroy the larva of B. funebris. It seems probable that 
they confine themselves to cracked and broken seeds and where the larva 
is exposed. 

In addition to the hymenopterous parasites previously mentioned 
by the author (1), the following are included: 1) Tetrastichus bruchophagi 
Gaban in Northern United States, especially California. This has been 
observed to destroy about 50 % larvae 2), T. venmtus Gahan found in 
■California and Arizona, 3) Litylontomerus tnsmtus Gahan, New Mexico, 
Kansas, Arizona; 4) Habrocytus medicaginis Gahan in California, Idaho, 
Utah, Arizona, South Dakota, Kansas, New Mexico, Nevada and Oregon 
5) Eupeinms sp. in California. 


(t) See R June, i< 5 tq, No 79?. (Ed 5 
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The life history, distiibution, and means of dispersion of B. funebns 
are described in detail 

1201- -Bruchus quadrimaculatus , the CowpaaWeevil mTexas. — r\ ddock, r B 

and I^niNiiARD H 7 , m Tt\at> A nculttual Bxputm at Station, A^ncilt nut and Mecha¬ 
nical Colle e of Tt \ **>, Bulletin No pp )3 -j pi (> College Station 4 Biazos 

County, Texas Dec ioiq 

Bruchus quaJnmactdattis Fabr (Cowpea weeiffi) seems to be found in 
every locality in Texas wherever an}’ variety of Vianet Caticmq is grown. 

- The climatic conditions of the State are especially favourable for the 
development of the weevil. All varieties of cowpeas grow m the locality 
are subject to attack, and no preference is shown by the weevil to any 
particular varietj’. The annual loss in Texas of the F, Catjanq crop, 
resulting from this insect, is very great. 

Under favourable condition , the life cycle from egg deposition to 
emergence of the adult may be completed in less than 3 weeks. The 
weevil is very prolific An average of 106 eggs have been produced by 
females during the waim season. Temperature has a positive influence on 
the rate of oviposition and the length of the various stages of the weevil. 
In stored seed, breeding is practically continuous throughout the year. 
Most weevils undoubtedly hibernate in stored seed. Nine generations 
of weevils occur in a year at the College Station. 

The larva of B, quadrimaculatus is attacked by the parasite Brucho - 
bins laheeps Ashmead The minute egg parasite Uscana semifamipennis 
Girault destroys the weevil eggs m great numbers. The weevil is, however, 
not sufficiently checked by its natural enemies. 

Proper harvesting will greatly reduce the initial infestation of the field. 
To prevent seed from becoming reinfested, it must be stored in tight bins 
or containers and not m sacks The weevil can be destroyed in any stage 
by heating the infested seed to a temperature of I46°F for an exposure of 
15 minutes which will not affect the germination of the seed. Fumigation 
with carbon bisulphide is an effective means of destroying the weevil, and 
used at the rate of 4 lb per 1000 cub. ft, of space with a 24 hour exposure, 
it will kill the insect in any of its stages. It should be remembered that 
fumigated or heated seed is, contrary to the general belief, always subject 
to reinfestation by the weevil. 

1:205 - Rhyparida morosu a Leaf Eating and Stem-Boring Beetle on Sugar 
Cane in Queensland. — Jarvis E (Assistant State Entomologist) in the Queetisland 
Agricultural Journal, Vol XIII, Vol 6, pp 274-376, PI 1 Brisbane, June, 1920. 

Report of the infestation of third “ ratoons M (new shoots springing 
from the sugar-cane root after cropping) by the chrysomelid beetle in the 
Cairns district, Queensland, 1920. 

Ttie attacked leaves were edged with fragments of dead brown tissue 
%bag between holes and thus cut off from the usual supply of moisture. 
Sp^dhnens were also noticed feeding with similar effects on the leaves of 
** bWy grass ” *(Imperata the native food plant of this 
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insect. Experiments proved that three beetles in four days severely 
damaged a plant about 15 in , high 

The larva was found to have eaten a central tunnel about 3 / 4 in. long at 
the base of the sucker, and it was also found in the succulent underground 
portions of the stalks of the “ blady grass ”, in all probability a certain 
percentage of young ratoon suckers growing close to the area covered with 
the former plant are often killed by this insect 

A description is given of the larva, pupa and the adult beetles. The 
last are noted to be somewhat gregarious m habit, and have often been found 
on the ends of young twigs of Ficus oppostia* 

1206 - On Prosayleus phytolymus the Dicky Rice Weevil in Queensland* — 

G ALLARD, Iy, m The Agricultural GazUtt of Sew South Walts , Vol XXXI, PI 4, pp 280-284* 
figs 3. Sydney, Apiil 3 1920 

This has been a serious pest m orchards and nurseries for the last 15 
years in Cumberland but no previous attempts had been successful in the 
discovery of the larvae of Prosayleus phytolymus The writer, however, 
managed to secure both pupae and full fed larvae at various intervals in 
the year. The behaviour of these indicates that the pupae are not ready 
to emerge until the end of February, in conjunction with spring growth. 
v The first brood takes place in October and November. 

The insects live chiefly on yoi ng shoots and foliage, and young fruit 
is also attacked, but the question had remained unanswered as to why 
young trees eaten badly never made much growth The reason can now be 
given owing to the discovery of larvae damaging the rootv Chafing on 
the bark and in many cases distinct corrugations along the roots could be 
traced In this respect the habits of the larvae are almost identical with 
the apple root borer {Laptops hopei) although much smaller in appearance. 

Preventive measures — By shifting beds as the weevils appeared in 
any quantity an example is given of a fine plot of citrus trees almost free 
from any trace of attack. Where infected plots m other cases had been 
enclosed as poultry runs, the result was found advantageous. Reports 
with regard to the use of arsenate of lead sprays are contradictory but it 
is advised if used judiciously. 

The discovery of a number of small carab beetles and Therevid fly larvaS 
both very carnivorous, during the search for the larvae in question, sug^ 
gests other possible modes of treatment and needs further investigation, 
especially as there has been a gradual decrease in trouble in the areas where 
these specimens were also found, 

1207 - Root-bark Channeller of Citrus (Deci/aus citriperda). — Tryon, h. 
(Entomologist), in the Queensland Agricultural Journal* Vol XIII, Pt 2, pp, 71-82, pi. 3, 
Brisbane, Feb 1920 

The Director of Fruit culture A H. Benson, devised a field experiment 
to be conducted by J. Mitcheue in 19x8 aiming at the subjugation of this 
associating with him for the purpose a Montville Fruit Growers 
E&pesiment Hot Committee. In 19x9 tbe author was sent to inquire int9u> 
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the trouble, and gives details of the symptoms, the citrus species subject 
to the insect attack or immune, the factors contributory to attack, and a 
description of the insect and its habits with suggested remedies to combat 
the pest 

Results show that all vaneties of citrus producing ordinary oranges, 
especially those of the mandarin type are favoured by the beetle The 
lemon is also attacked 111 some instances (trees on non-lemon stocks, however, 
afforded the instances referred to) Not a single instance of a Seville orange 
tree showing injury was observed Grafted or worked trees experienced the 
ill effects from,attacks to a much gieater extent than seedling trees. Deep 
looting trees as ordinarily understood, escaped attack or injury , shallow 
rooting ones the reveise Trees that experienced most damage were those 
in which natural decadence had commenced or been accelerated m its pro¬ 
gress by uncongenial soil conditions, defective treatment, soil depletion 
and adverse seasons, rendering the superficial soil unsuitable generally for 
plant growth. 

Observations show that the floor and walls of the chamber at the head 
of the gnawed channel in which the grub resides produces constantly lit¬ 
tle droplets of gum that redden as they dry and fills its chambers not with 
the by-products of digestion, but with triturated fibre principally. In 
addition to the special gum exudation, on the sides of the channel and on 
its base to a less extent, issues from the active cambium and other elements 
of cortical tissue, a gelatinous substance that is of orange colour and hard¬ 
ens on exposure This lining forms plant tissue also, and m fact is the com¬ 
mencement of the formation of callus, which will itself serve to protective 
living wood beneath from fuither destructive change. Circumstances do 
not always favour the development of tins callus and then fatal injury 
may result 

With regard to preventives and remedies the author suggests the fol¬ 
lowing . (1) As the insects evidently gam access to the roots at the base of 
the txee trunk or collar it would appear that they might be prevented by 
placing in the soil some repellant substance , (2) at a later stage the new in¬ 
sect fumigant Para-chloro-benzme has been found to sticced where others 
have failed; (3) some fluid contact insecticide, not itself a plant tissue de¬ 
stroyer may be used, as the beetle is accessible m its f< burrow when the 
soil is dxy, e. g kyanit, (4) judicious use of fertiliseis, etc. 

Further experiments are needed, however, as a guide to the best pro¬ 
cedure, as a mode of treatment has not yet been discovered that can be ro¬ 
lled upon for successful results 

x2oS - Lyctus braaneus , Powder post Beetle and its Parasite in Southern Queen¬ 
sland. — FrogGA rr, \V W (Government Entomologist), m The Agricultural Gazette of 

New South Wales, Vol XXXI, Pt 4, pp 273-276, Sydney April 3,1920. 

Specimens of this beetle previous to their discovery in Australia, 
W&re elsewhere identified under the following synonyms L, cobydiodes 

L. glycyrrhizae (France), and £ rugulosm (South Sea Islands). 
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It is celt am that the eggs or y T oung laivae are m the sapwood when the 
timber is sawn up and used for building purposes, but then presence is 
not evident until about 12 months after the house is elected After a 
series of years the infected wood is reduced to a mass of wood dust, held to¬ 
gether by an outer thm skin of wood perforated with line holes. The lar¬ 
vae may be found m timber wherever unseasoned wood (or sapwood) 
has been woiked up m both soft or hard woods. 

Thet has been no previous record according to the writer, of a paiasite 
attacking or checking the spread of this harmful beetle But, m 1919, a 
badly infested punctured board of <f blue fig ” [El a cocarp us grand] s) from 
which pow r dered dust was falling, was kept under observation for seveial 
months Several adult beetles then emerged 111 May, identified as JL* 
bnmneus and at the end of this month, their hymnoptera parasite, a 
Bracomd wasp, 4 mm , long, was first noticed proceeding from the holes 
in the board 

A description is given of the insects belonging to the genus Ly'ctus as 
a whole and also of the appearance of the parasite 

Other members of thi genus elsewhere recorded as powder-post beetles 
are . L. umpimctatus, the most common and destructive, and L opaculus 
in stems and canes of grape vines (m the United States), and L. strialm 
in red oak ( Quercus rubra ) floors (m Michigan) 

1209 ~ Damage Caused by White Ants Relative to the Temperature of the Subsoil 
la Bihar, India* — See No 1053 of this Review. 

1210 - Formosan Termites and Methods of Preventing Their Damage* — O&ihma Ha- 
samitsv (Institute of Science Govt of Formosa), m The Philippine Journal of Science, 
Vol XV, No 4-, PP 319-383, pl 13 figs 5, tables 43 Manila, Oct 1919 

In Formosa and Japan 14 species of termites are found, four of which, 
namely, Coptotermes formosanus , Leucotermes speratus , Leucotermes fiavi - 
ceps and Odontotermes formosanus are known as pests of wooden structures* 
During the last ten years, investigations were made by the author, especially 
with regard to the first mentioned species After a thorough study of the 
habits of these termites, experiments were made with 45 species of native 
and exotic woods. 

Comparative results from two experimental areas led to the conclusicte 
that the teak ((Tcctona grandis B) and the cypress pine (Callitris g 7 auca) 
are absolutely immune timbers 

Detailed records indicate that resistance is neither due to physical 
properties nor to the inorganic compounds contained in the timber. It 
is however due to the organic compounds (oils or alkaloids) repellent or 
distasteful to the termites, and these are extracted by means of benzene 
or alcohol. The cypress pine contains about 1 % of volatile constituents 
according to former investigations, but nothing definite can yet be stated 
concerning teak. The principal ingredient of the volatile constituent is 
guajol 60 % which is said to be highly antiseptic The Foochow cedar 
Munnmghamia smensis R, Br.) the principal building material in South 
Chiba contains " cedrol 4.6 %, another sesquiterpene alcohol but not ident- 
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ical to guajol. This cedar is highly resistant but not immune. The Randai 
cedai {Cunningham'ia Konishh) contains 1 62 % cedrol, but its resisting 
powers have not yet been investigated. 

Preventive measures. — As the sesquiterpene alcohol seemed to 
be one of the chemicals effective in preventing attack, work was extended 
to discover some home product from which this could be obtained, for use 
in conferring immunity upon non resistant timbers. Camphor oil was exa¬ 
mined and analysis proved that this contained 25 % of the required alco¬ 
hol To test its effect, a fixed quantity was injected into Japanese pine 
It was found that the controls were seriously attacked after five to seven 
days while the treated blocks remained unattacked for about one year. 
After numerous experiments as to the result of treatment with different 
percentages of camphor green oil solution from the economical standpoint, 
the mixture of “ Niizu ’' neutral oil and the camphor green oil (10% solution) 
was found the most advantageous 

The effectiveness of other chemicals was tested in combative measures 
against the termites Odontotermes formosanus . After three years trial, 
the only four chemicals which proved effective were the high fraction of coal 
tar, mainly consisting of anthracene oil distilled at temperature above 270°C, 
The percentage of damage was inversely proportional to the amount of the 
anthracene oil. The author recommends the use of this oil in the field but 
not for use m houses on account of the staining of timbers. 

The termite proof concrete layer has been found entirely satisfactory 
in preventing the entrance of termites from the ground. Time mortar is 
strictly forbidden as this is readily attacked. 

[mo] 
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